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Introduction to Revision 1

Please use the following instructions to update your document, BR 007-252-004, Issue 4 ,
December 1998.

Remove from Issue 4 Replace with Revision sections
Table of Contents Table of Contents

List of Figures List of Figures

List of Tables List of Tables

Preface Preface

Section 20 Section 20

Index Index

Reason for Revision

Section 20, “Conversion Runtime Procedurekthis Guide has been revised to enhance
the runtime procedures descriptions and examples.

Change bars (]) highlight changes in this revision.
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Preface

Document Structure

This document contains a section on the basics of the Tcl language, a section on the TclX
extensions, and separate sections on each of MYNAH™ Tcl extensions.

Table 1list the sections in this document with a brief description of each section.

Table 1. MYNAH Language Guide Sections (Sheet 1 of 3)

Section
Number Section Name Description
Section 1 |Introduction This section contains general information on

this guide, including an overview of concepts
shared by all of the MYNAH packages.

Section 2 | General Scripting This section discusses the basics behind
scripting, including creation, execution, file
output, and database output.

Section 3 | Scripting Hints This section contains hints that you may find
useful as you create your scripts, including
concealing sensitive data, script terminatipn,
and debugging.

Section 4 | Tcl Basics This section is a basic introduction to the| Tcl
language.
Section 5 |Using the Compare Master This section describes the Compare Master
feature.
Section 6 |xmyVar Global Script This section contains the complete list of the
Variables variables in the globadmyVar array.
Section 7 | General MYNAH Tcl This section describes the set of Tcl extengions
Extensions that are available to a script automatically,

when it starts executing as well as describing
an array of global MYNAH-specific variables
that are provided to the script.

Section 8 | Child Script Extension This section describes the set of Tcl extensgions

Package for the Child Script Package, which is use( to
start and control script execution from a parent
script.

Section 9 | TermAsync Extension This section describes the asynchronous [Tcl

Package extensions that provide interactions with an

asynchronous terminal device.
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Table 1. MYNAH Language Guide Sections (Sheet 2 of 3)

Section
Number Section Name Description

Section 10 | Term3270 Extension Thissection describesthe 3270 Tcl extensions

Package that provide the functions necessary for
interactions with a 3270 device.

Section 11 | General This section describes the General

Application-to-Application | Application-to-Application (AppApp)

Tcl Language Extensions | extensions that provide the functionality
necessary for interaction with a SUT thru an
application specific interface.

Section 12 | TOP Tcl Language This section describes the Tcl extensions that

Extension provide support for automated interactions
with the System Under Test (SUT) on the
TOP/TCP/IP application-to-application
interface.

Section 13 | PRT3270 Tcl Language This section describes the Tcl extensions that

Extensions emulate a 3270 printer so that you can capture
messages that a SUT sends to a printer.

Section 14 |FCIF Tcl Language This section describes the Tcl extensions that

Extensions process and analyze Flexible Computer
Interface Format (FCIF) messages.

Section 15 | Message Response This section describes the Tcl extensions that

Directory Tcl Language provide a mechanism to easily scan all

Extensions messages that have arrived on a particular
communications channel and have been saved
to disk.

Section 17 |Batch Tcl Language This section describes the Tcl extensions that

Extensions emulate running batch jobs.

Section 18 | DCE Extension Package This section describes the Tcl extensions that
provide the functions necessary for
interactions with a Distributed Computing
Environment (DCE).

Section 19 |GUI Tcl Language This section describes the Tcl extensions that

Extensions provide access to GUI test applications.

Section 20 | Conversion Runtime This section describes the Tcl procedures

Procedures supplied with the MYNAH System that
support the runtime environment for scripts
converted from MYNAH 4.x.
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Table 1. MYNAH Language Guide Sections (Sheet 3 of 3)

Section
Number Section Name Description
Appendix ABasic Tcl Commands This appendix contains a reproduction gf the

Tcl manual pages, covering all of the
commands in the basic Tcl command set.

Glossary | Glossary This section contains a glossary of terms
related to the MYNAH System.

NOTE — While separate packages, the combination of
the TOPCOM, PRT3270, FCIF, and General AppApp
packages provide complete functions needed to emulate
interactions between applications. Therefore, these
packagesare often referred to asbeing part of the AppApp
package.

Related Documents

« BR 007-252-001, MYNAH System Administration Guide
« BR 007-252-002, MYNAH System Users Guide

On-line Versions of the MYNAH Documents

The MYNAH documents are available on-line in the Adobe® Acrobat® PDF format. The
PDF files are accessible from either the local file system or from an internal URL. Seethe
MY NAH administrator for the location of the PDF files.

Viewing the PDF files require that you have installed the Adobe Acrobat Reader®. If you
need the Acrobat Reader, contact the MY NAH administrator. In addition, you can
download the Acrobat Reader directly (off the Internet) from Adobe at www.adobe.com.

Once you have installed the Acrobat Reader, you can read the files

» Using the Acrobat Reader directly if the MYNAH System has been installed on a local
system.

« Using the Acrobat Reader as plug-in to a browser if the MYNAH System has not been
installed on a local system, such as if the system has been installed on® UNIX
Solaris™ server and you are using an X-windows™ emulator to access the system on
a PC. Consult your browser’s documentation for information on how to install
plug-ins.
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If you accessthe PDF filesviaabrowser, you may wish to download thefilesto your local
system, which will give you direct accessto afile the next time you need to read it, rather
than waiting for the browser to load it.

Formatting Conventions

When aterm is being defined, e.g. method, it appearsin Bold Helvetica.

The extension entries are described using the following structure and formatting
conventions:

Syntax

cl ass_command_nanme connection_net hod \
-argunent _nane argunment_val ue\
?-argunment _name argunent_val ue?

handl e nmet hod_nane -argunent _nane argunment_val ue\
?-argunment _name argunent_val ue?

handl e -attribute_name ?attribute val ue?

class_command_nane -attribute ?new default _attribute val ue?
Return

Thisisabrief statement of the return value this extension generates.
Description

The syntax section uses the following formatting conventions:

e Class command, method, attribute, and option names appeauiin er .

« All substitutable or user supplied items(e.g., handles and argument values) appear
inCourier Italics.

 All optional entries are delimited by question marks.

The description section explains the reasons and uses of the method/attribute with the
following conventions:

- Literal strings (class command, method, attribute, and option hames) appear in
bold Times.

» Substitutable or user supplied items (e.g., argument values) appekdi talics
Times.

« File and directory names appeaitadics Times.
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Exception

Wherefeasible, each description will contain asection stating the conditionswherethe
extension will throw an exception (fail).

Examples
The examples use the following conventions:
« All examples appear iGour i er

« The MYNAH System includes a program calledytclsh (Section 4.1], that lets
you interactively run Tcl commands, including all MYNAH extensions.

When you start the program, thmytclsh prompt (> ) appears.

The examples in this document have been created as if they were entered using
xmytclsh, and follow the following conventions:

» Lines representing text you type begin with xn@ytclsh prompt (>), e.g.,
> xnyTer mMAsync connect

 Lines representing return values in examples will also app€atini er but will
not begin with thexmytclsh prompt, e.g.,

> xnyTer mMAsync connect
. xnyTer mAsync_1

> set x 5

5

where the line beginning with shows the return value for thet command.
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1. Introduction

Thisdocument describesthe MY NAH scripting language. This scripting language is based
on the Tcl language. Using this language, you will be able to create scripts for executing
tests for the various MY NAH packages.

Tcl, pronounced “tickle,” stands for “tool command language” and was developed by John
Ousterhout at the University of California at Berkeley as a simple interpretive
programming language, implemented as a library of C procedures.

The “flavor” of Tcl used by the MYNAH Systeméstended Tcl, also called clX, under
license from NeoSoft™. TclX is a superset of standard Tcl and is built alongside the
standard Tcl sources, adding extensions to expand Tcl's capabilities. TclX contains a

« Superset of new commands
 Library of user-extensible Tcl procedures.

Section 4provides a basic overview of the Tcl language. This section is not meant as an
in-depth discussion of the language but as a general introduction. There are, however,
several sources for a more complete understanding of Tcl. In addition, there are several
Internet-based sources of Tcl information, including the USENET newsgroup
comp.lang.tcl and several World Wide Web (WWW) home pageshle 1-1lists a few of
these pages; several of these pages also contain links to other pages on Trabi&dbl

also provides the address for NeoSoft's TcIX man pages.

Table 1-1. WWW Tcl Home Pages

Home Page Name Address

Tcl/Tk Project At Sun http://sunscript.sun.com/
Microsystems Laboratories

TCL WWW Info http://www.sco.com/Technology/tcl/Tcl.html

TcIX (TCL) man pages | http://www.neosoft.com/tcix/man/TclX.n.html
(Neosoft)
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1.1 Using the TclX Help Facility

TclX provides ahelp facility, tclhelp. During installation, the MY NAH System places

tclhelp in $XMYDIR/contrib/tclhelp/bin. To use thisfacility, type, at the UNIX prompt,
$XWYDI R/ contrib/tclhel p/bin/tclhelp &

The window in Figure 1-1 appears.

=-| tclhelp | v| -

Quit | Apropos

Subjects available in /#

tels | the |

Help files awailable in /
help |

Figure 1-1. tclhelp Window

Thehelpisorganized in atree structure with each subject button opening adifferent branch.
For example, if you click onthetcl/ button, the window in Figure 1-2 appears. The subjects
in this window are organized according to the various TclX extension categories listed on
Neosoft's TclX page listed ifable 1-1

=-| tclhelp | ~ | =

Quit | Apropos |

Subjects available in Atcls

<Up>

controls

debugs

ewventss

files/

filescan,

internations

intros

keuedlistss

libraries/

listss

maths

processes,

signalss

sockets,s

statuss

stringss

I tclshel 1/ I

times

wariabless

Help files awailable in ~tcls

Click on theHelp button inFigure 1-1for information on using the help facility.

Figure 1-2. tclhelp Tcl Subjects Window
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1.2 MYNAH Extensions Overview

In addition to the standard set of Tcl commands and procedures, the MY NAH System
makes use of the TclX extensions as well as sets of MY NAH specific extensions.
Extensions are commands and procedures that expand Tcl's capabilities. These
extensions do not change basic Tcl, they only extend the abilities of the language.

The MYNAH extensions are organized into packages that are related to each other based
on the functionality they perform. Each package represatasrenin, which is the

interface between the MYNAH System and 8ystem Under Test (SUT). A SUT can

be a system you wish to test or can contain the application you wish to automate. For
example, the asynchronous terminal interface of an applicaticthoimain.

1.2.1 Extension Types

There are three types of MYNAH extensions:

» Class Commands - These give you control over a class or category of functions.
For more information about Class commands,Ssagion 1.2.1.1

* Methods - These let you perform actions mrstances, which are connections
made to SUTs using a class command. For more information about methods, see
Section 1.2.1.4

» Attributes - These let you set the configuration characteristics of the instances and
class commands. For more information about attributesSeetéon 1.2.1.5

Methods andattributes are sub-commands ta@bass command, that is, they cannot be
executed independently but rather must be executed in conjunction with a class command.
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Table 1-2 contains basi c examples of the relationships between class commands, methods,
and attributes.

Table 1-2. Example Class Commands, Methods, and Attributes

Package | ClassCommand| Method | Attribute| Argument Result

TermAsync | xmyTermAsync | connect Createsan asynchronous
connection.

TermAsync| xmyTermAsync -timeout Shows the default
time-out value for the
TermAsync package.

TermAsync|xmyTermAsync | connect |-timeout |20 Createsan asynchronous
connection with a
time-out value of 20
seconds.

General xmyExit " exit script | Exits from the current

now" script.

M ethods and attributes can be applied independently to class commands. For example, the
connect method (Section 9.5.1.2) can be applied to the xmyTermAsync class command
(Section 9.5) to create an asynchronous connection, e.g.,

xmyTer MAsync connect

So too, the -timeout attribute (Section 9.5.2.18) can be applied to the xmyTermAsync
class command to show the default time-out value for the TermAsync package, e.g.,

xnyTer mMAsync -ti nmeout

Y ou can use attributes with methods, such as applying the connect method and the
-timeout attribute to the xmyTer mAsync class command to create an asynchronous
connection with atime-out value that is different from the default value, e.g., see the third
examplein Table 1-2.

xnmyTer mMAsync connect

-tinmeout 20

Y ou can also apply an argument value directly to aclass command. For example, you apply
astring that will be produced when exiting from a script directly to the xmyEXxit class
command (Section 7.2.7), e.g., see the fourth examplein Table 1-2.

XnyExit "exit script now'

Thefollowing subsections contain compl ete explanations of classcommands, methods, and

attributes,
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1.2.1.1 Class Commands

A class isaspecific areaor category of functionality. For example, each MY NAH domain
isin essence aclass. Thus, the 3270 emulation package (Term3270) isaclass. The general
MY NAH Package (Section 7) can aso be considered as a class.

A class command gives you control over aMYNAH class. For example, the
xmyTerm3270 class command (Section 10.4) gives you control over functions of a 3270
emulation, such as creating a connection. At the same time, xmyEXxit is ageneral class
command used to exit from a script and the Tcl interpreter. Regardless of which type of
classcommand you use, the basic syntax for class commands and their argumentstakes one
of the following forms:

cl ass_command_nane nethod_nane ?-attribute attribute_val ue?

cl ass_conmmand _nane -attribute attribute value ?-attribute
attribute_val ue?

NOTE — Arguments delimited by question marks are
optional. See the preface for an explanation of the
formatting conventions used in this guide.

The general class commands, those that apply to the entire MY NAH System, are detailed
in Section 7. These commands are automatically available to all scripts when they start
executing. Among the functions of these class commands are loading MY NAH Tcl
extension packages, comparing two files, and changing values in the symbol table.

NOTE — The symbol tableisaTcl list of lists (each
sublist containing a variable/value pair) that is passed to
scripts at start-up and passed back to the execution user at
script termination time. See Sections 7.2.18, 7.2.19,
7.2.20, and 7.2.21 for more information on setting up a
symbol table.

The domain-specific class commands are a bit more specialized in that thereis only one
class command per domain. Y ou use class commands to create and interact with
connectionsto aSUT. In addition, you can also use class commandsto set or return default
attribute configurations for the entire domain.

Attributes are the characteristics, the pieces of information, of a class or a class’s
connection, such as the current cursor location or the start-up shell. For example, if you
created a connection using thray Term3270 package $ection 9, such as by executing

the following:

> set conn2 [xnmyTer 8270 connect]
. xnyTernB270_1
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you could execute the following command

> $conn2 -row
21

to find the current row position of the cursor.
See Section 1.2.1.5 for afurther discussion on attributes.

One of the main functions of a domain’s class command is to create a connection to a SUT.
For each domain there is one sub-command (or, in our lexicoetteod), calledconnect,
that is used by the class command to create a connection. A very basic example would be

xmyTer nB270 connect
wherexmyTerm3270 is the class command andnnect is the method.

There is often more to creating a connection than simply typing the name of the class
commandkmyTerm3270 and theconnect method. For example, you may have to specify
what you are connecting to. This will be covered in the discussion of each domain’s
connect method. For now, let’s just use our basic example of usingptireect method
without any arguments.

1.2.1.2 Instances

When you use theonnect method, the class command creates a unique connection to a
SUT. We call this unigue connection iarstance. For example, every time you invoke
xmyTerm3270 connect, you create a new instance.

1.2.1.3 Handles
For each instance, the MYNAH System returns a reference to the instance. This reference
is called éhandle. The automatically generated handle name takes the form

. cl ass_comrand_NN

where the count number suffix NN is an iterated number assigned Bgttipt Engine
(SE), which is the MYNAH process that runs code. For example, the first time you type:

> xmyTernB270 connect

the returned handle would benyTerm3270_1, the second time it would be
xmyTerm3270_2, and so on.

You use the handle to send or receive information from a SUT using the various methods
and attributes. For example, the Term3270 Package, used to interact with the 3270 domain,
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has a method called type, which is used to send keystrokes to a connection. To send the
string "tst" to the first handle mentioned above, you would enter:

> xmyTernB270_1 type -text "tst"

It is recommended that you assign a handle to a variable. Using the previous type method
example, you could enter:

> set connl [ xnmyTern8270 connect]
> $connl type -text "tst"

Without the variable, every time you want to use the handle, you would have to type
xXmyTerm3270_1. Thiscould get alittle tedious. In addition, .xmyTerm3270_1 may not
have much meaning for you, but you could create a value whose name has a specific
meaning, such as $conn3270 or $connAsync. Since thisis more concise, it will also help
clean up your scripts.

Using variables will help shield your scripts from potential connection name changes. For
example, if aconnection name changes and you used a generated handle name, you would
have to change your script, but if you use avariable, the handle will always be set to the
variable you use regardless of the format of the system-generated handle name.

The general syntaxes of the handle-based methods and attributes are
handl e net hod_name argunents
handl e -attribute_name argunents

Methods and attributes are explained below.

1.2.1.4 Methods

Methods are sub-commandsto class commands. Generally, methods are used to perform
actions on instances you create. The type method is a good example: it lets you send text
to an instance of a 3270 terminal connection.

NOTE — Except for the case described bel ow, do not use
methods directly with class commands. For example,

xmyTernB270 type -text "tso"

would beillegal. There is no way of knowing what
particular connection you are trying to use type to enter
thisinformation for; thereis no instance to correspond to
the method.
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We said that methods are generally used to perform particular actions on instances but there
isone exception: the connect method. connect must be used directly with aclass command
to create an instance, such as

set connl [xnyTer mAsync connect ]

where the connect method is used with the xmyTer mAsync class command to create a
connection to a synchronous SUT.

1.2.1.5 Attributes

Thetermattribute hasseveral meaningsintheMY NAH System. At their most basic levd,
attributes aretheindividual values defining the characteristics, the pieces of information,

of a class or a class’s connection. For example, attributes can be the name of a host, the
cursor’s column or row position, the number of seconds the system will wait for a response
(i.e., the time-out value).

At the same time, the sub-commands that let you manipulate attribute values are also called
attributes. Syntactically, attributes can be distinguished from methods in that an attribute
name is preceded by a hyphen, asohumn.

Attributes are commonly used to set attribute values for an instance or to display the values
of those attributes. For example, an attribute offttoenl1 handle we created in

Section 1.2.1.4s what 3270 terminal model the instance is running as. To display the
model (assuming it's a model 2), type

> $connl - nodel
2

to generate the return value, i.e., 2 for model 2.

Some attributes can only be set upon creation of the connection. Each domain has its own
set of attributes that can only be set during connection creation, and this information will
be found in each domain’s section. Model would be an attribute that can only be set when
creating a connection. Other attributes can be set at any time during the life of the instance.
For example, the following statements use-tireeout attribute to reset the timeout value.

> $connl -tinmeout
10

> $connl -tinmeout 30
> $connl -ti neout
30

We first apply thetimeout attribute to théconnl handle to see the current timeout value

for this instance, which is 10 seconds. We want to change this value to 30 seconds, so we
re-apply thetimeout attribute, this time adding the value 30 as an argument to the attribute.
Lastly, we use theimeout attribute a final time to see that the timeout value has been
changed.
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Since the -timeout attribute was applied to the $connl1 handle, this change in the timeout
value affects this instance only.

Unlike methods, many attributes can also be used directly with class commands to return
or set default attribute values. For example, we first use xmyTerm3270 -timeout to return
the current time-out value for the 3270 domain, such as

> xmyTernB8270 -ti neout
10

We can use the same class command/attri bute combination with an argument to change the
default time-out value.

> xmyTerm8270 -timeout 25
> xmyTer 8270 -ti meout
25

All new invocations of xmyTerm3270 connect will assume the new default value of 25
seconds.

To summarize, the differences between using attributes with class commands and
connection instances are

+ When an attribute is used with a class command, the attribute isagirfistances in
that class, for example, this sets the timeout value for all future Term3270 instances in
a script.

> xmyTernB8270 -tinmeout 25

* When an attribute is used with a handle, the attribute is set for just that instance, for
example, this sets the timeout value for only this instance of a Term3270 connection.

> $connl -tinmeout 30
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1.2.2 Extension Functional Categories

The MYNAH Tcl extensions can be organized into six functional categories, as shown in
Table 1-3. In the sections describing the MY NAH Package extensions, the methods and
attributes are listed alphabetically. At the beginning of each section is atable listing the
extensions, organizing them by category.

Table 1-3. MYNAH Tcl Extension Functional Categories

Category Name Description

Connection These extensions deal with establishing or destroying a
connection or obtaining information about a connection. For
example, obtaining alist of open connections, the name of the
host, and the connection’s status.

Data Entry/Retrieval |These extensions deal with sending or retrieving data from the
SUT. You can also obtain information about the data, including
screen names and the name of the last pressed function key.

L ocation These extensions let you move the cursor or find the locatjon of
a screen element.

Comparisons These extensions let you compare test data with data returned by
a SUT.

Waiting These extensions give you control over script execution
suspension until the SUT has returned with the proper response.

Attributes In addition to being the individual values defining the

characteristics and the sub-commands used to manipulate these
values, attributes can also be a category of methods and
attributes that are used to find information about the SUT|s
configuration characteristics, e.g., blinking, highlighted.
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2. General Scripting
This section discusses the basic concepts behind scripting, these include the following
functionality:

» Creation - Describes the various methods of creating scripts

« Execution - Describes the various methods of executing scripts

« SE States at Start Time - Describes start-up modes

 File Output - Describes the various files that are created when a script is executed

» Database Output - Describes the database objects that are created when a script is
executed

< Execution Without Database Update - Describes the steps used to execute a script
without updating the database

» Loading Procedures - Involves invoking script commands.
NOTE — See the MYNAH System Users Guide, for
detailed information on using the Script Object , Script
Builder , Graphical User Interface (GUI) and the

Command Line User Interface  (CLUI) user
commands.

2.1 Overview

Y ou may create script code in the MY NAH System to accomplish either of the following:
* Automation of aest.
» Automation of aask.

This section summarizes how you create and execute scripts.

The remaining sub-sections describe in detail script creation, execution, and execution
output.

2.1.1 Creation

Script code is stored in UNXfiles. You can create this code by
« Using your favorite editor
« Using the MYNAHScript Object (code view) window
» Using the MYNAH interactivéscript Builder.
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Script Objectsin the MYNAH System database are used to document script code. One of
the required attributes of a Script Object is the location of the script code. In other words,
a Script Object is an object in the MY NAH database that pointsto a particular filein the

UNIX file system.

Another optiona attribute of a Script Object is an association with one or more Test
Objects. This attribute is used when the code accomplishes the automation of a Test.

A Script Object is only needed if you want to use the MYNAH database to keep track of
your scripts or if you want to track automated testing using a Script Object’'s database
functions.

To make use of all of these database features, one possible scenario might be
1. Create a Script Object and select a filename.
2. Create some code and save the code to the filename.
3. Associate the Script with a Test (or possibly other MYNAH objects).

Section 2.2escribes in detail how to create script code.

2.1.2 Execution

You have several methods from which to choose for executing scripts. You can run scripts:
« Interactively from the UNIX command line (usimgytclsh)
« Interactively in the MYNAH GUI (using the Script Builder)
* Un-attended in the Background Execution Environment (using the GUI or CLUI).

Each execution of a script can produce a directory containing a record of the execution. In
addition, if a script is described in a Script Object, then each execution may produce a
database object called a Runtime Object and, for each Test Object associated with a Script
Object, a Result Object.

Section 2.3describes in detail how to execute script code.
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2.2  Creating Scripts

The MYNAH System provides several means for creating scripts. Y ou can:
« Use your favorite editor (e.gi)
» Use a MYNAH Script Object (code view)
» Use the interactive MYNAH GUI Script Builder.

NOTE — Both the Script Object and the Script Builder
methods | et you enter code using an external editor. The
MY NAH System will use whatever editor you specify in
your preferences. If you do not specify an editor, the
system will default to vi.

Y ou may choose one method over the others or use a combination of methods.

Once you've created a script, you can execute it using any of the methods described in
Section 2.3

NOTE — For hints about what to put in your scripts, see
Section 3.

2.2.1 Using an Editor to Create Code

Oneway to create ascript isto use your favorite editor. Simply type the Tcl commands and
MY NAH extensions detailed in this guide and save them to a UNIX file. This method is
recommended only for experienced users since it requires extensive knowledge of the
system.

One of the primary reasonsfor using an editor isto edit an existing script. For example, you
can use an existing script as the template for another, copying and modifying the script
rather than creating an entirely new script.

Once you've created the script, you can then execute the script using any of the execution
methods.
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2.2.2 Using the Script Object Code View to Create Code
NOTE — Seethe MYNAH System Users Guide for
detailed information on using Script Objects.

Another method for creating script codeisusing the MY NAH GUI Script Object . Using
a Script Object, you can

» Type code directly in the Script Object Code View window

 Insert any of the templates that are delivered with the MYNAH System or that you

create
< Load any script you previously created
» Have the GUI invoke your favorite editor and type in the script

» Use any combination of the above.
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However you decide to create script code, script code will appear in the Script Object Code
View asit doesin Figure 2-1.

=| Script-<auto_ftp:3699>-Code ]~
M | Script Selected Edit View Tools Windows Help

EEEEEE T

Script Code: | xnyLoadFky TemAsypne L
set comn? [xEmpTemAspne connmect]

set logon [xmpUdb read -file f$env(HOME)/data/idpass %\

—decrypt —key open]

set logid [keplget logon 1stid]

set password [keplget logon lstpass]

foonn? sendwait “fip fake ftp, comir" —expect ": "

foonn? sendWait "$logidhe” —expect "d:i"

joorn? sendWait "$passwordir" —expect "r "

joorn? sendWait "ed pub/new_this_weekhr" -expect "> "

joorn? sendWait "promptir" —sxpect "r "

jeonn sendWait "led Su/kjb/HEWHC" —expect "> "

joorm? sendWait "mget FAr" —sxpect "r ¥

Foorn? sendWait "bpehr" -expect ": "

Foomn? disconnect

xmpExit

[

Parameter
Comments:

Figure 2-1. MYNAH GUI Script Object Code View

When you create a Script Object, you specify the path and name of ascript filein the UNIX
file system. If the UNIX file exists, the MY NAH System loads the file into the Script
Object’s code view. If the UNIX file doesn’t exist, the code view will be empty.

When you save a script using the Script Object, an element, called an object, is created in
the MYNAH database that points to the script file. In addition, a file is created in the UNIX
file system, or, if one already exists, will be overwritten if you choose to do so.

You can execute the script directly from the Script Object (if you save the script) or by
using one of the other execution methods.
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2.2.3 Using the Script Builder to Create Code

NOTE — Seethe MYNAH System Users Guide for
detailed information on using the Script Builder.

The GUI'sScript Builder is useful when you need to record keystrokes from a 3270 or
asynchronous session and/or add Tcl statements for other types of SUT connections,
procedures, etc. In fact, this is the recommended method of creating and debugging scripts
since it can minimize the guesswork you have over what Tcl commands or extensions to
use or the correct syntax when you use it to emulate and record a connection to a SUT.

The Script Builder can be accessed in one of two ways:

« If you want to be connected to the MYNAH database, us&dbls menu on any
MYNAH window

« If you do not want to be connected to the MYNAH database, start a standalone Script
Builder.

When creating script code using the Script Builder, you can have the Script Builder emulate
a 3270 or asynchronous connection to access a SUT. You can then perform all of the actions
you want to use to automate or test the SUT. The Script Builder can be set to capture all of
your keystrokes. When you do this, the Script Builder automatically enters the MYNAH

Tcl extensions with the correct syntax. If the statements completely represent what you
want, then you do not need to modify the script. However, the Script Builder generates
default statements. Therefore, you might want to modify the default statements, such as if
you need to specify a different time-out for a specific connection.

« Insert any of the templates that are delivered with the MYNAH System or that you
have created

* Insert existing script code
« Insert script code from a MYNAH Script Object. This loads the file to which the
database object points
NOTE — Notethismethodisavailableonly if you are not
using a standal one script builder.
» Have the GUI invoke your favorite editor and type in the script
« Enter or edit the code directly in the Code view window

« Any combination of the above.
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However you decide to create script code, script code appears in the Script Builder Code
View asit doesin Figure 2-2.

3¢ Builder-Code 10l =l
ri | Builder Edit View Windows Help
gll@'ﬁ Prt | Cod Log|ag|_@_|
Script
Code: unyLoadFky TermAsyne B
set comnl [xEmpTemAspne connmect]
jconnl sendWait "PS1=Y"% \'hr"  -expect "% "
Foonnd wait —expect "% "
goornd sendwait "lshr" -expect "% "
goomnd sendwait "puwdir" -expect "% "
fconnl response —file OUTFUT/resp
$oonnd soresn —file OUTEUT/scrn
oomnd sendwait "chmod 660 OUTPUT/resphr" -expect "% "
goornd sendWait "chmod BE0 OUTPUT/zcrnhr" -expect "% "
Foomnl disconnect
xmpExit
] -
Line: 1
Compare
Counts: Good: I Failed:l Waming:l
Run Ky
Status:
[
] -
File *fufksh/SCRIPTS/BercZe3a’ inserted

Figure 2-2. MYNAH Script Builder Code View

Until you save the code in a script, you can execute the code from the Script B&ilder's
dialog only. If you save the code to a script, you can use any of the other execution methods.
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2.3  Executing Scripts

There are several methods for executing scripts. Depending on how you use the MY NAH
System, some methods may be more advantageous than others. The following sections
describe these methods, detailing the steps for each method, and why you should or
shouldn’t use that method.

WARNING — How you execute a script impacts various
factors, such as UNIX environment variables and
ownership of any output files. Section 3.3 discusses these
issues and details a few methods of dealing with them.

When a script terminates, several things happen:

« Information is written to the appropriate output files. For more information, see
Section 2.5

» Appropriate database objects are updated (if the script was executed in database
mode). For more information, s&ection 2.6

23.1 Using the Script Builder to Execute Code

Once you've used the Script Builder to load or create code, all you have to do to execute
the code is execute

Script Builder->Run

or click on theRun button on the Script Builder Tool Bar.

NOTE — For more information about the Script Builder
see the MYNAH System Users Guide.

The Script Builder provides one method for executing script code. However, since the

Script Builder does not create the MYNAH System’s Test Management output objects
(Runtime and Result objects), you should choose the Script Builder when you do not need
the Test Management capability. (For more information Seetion 2.6

You might choose to use the Script Builder, for example, to re-run your newly created code
(e.qg, to verify that the code runs from beginning to end), or you might want to run existing
code to investigate a “System Under Test” (SUT) problem.
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When you use the Script Builder to execute code, thereisan option called Show Execution
Progress. If you select this option, as each line of code is executed, the code (and its Tcl
return value) will appear in the dialog window shown in Figure 2-3.

=-| MYNAH Builder-RunProgress |'| -

TR |[coacccooocccoocccanacocana Y
Command: set connl [xmyTermAsync connect]
-» xmyTermasync_11

Command: $connl sendWait "P31=1"% \"r" -expect "% " J,.f
1 -
Status: Paused | ]

Close | Hext Step |

Figure 2-3. Script Builder Execution Progress Dialog

Resume | Cancel | Help

The Script Builder also has an option called Display Remote Session Connections. If
you select this option and the script code requires a connection, the Script Builder will start
awindow emulating an asynchronous or 3270 synchronous window, such astheonein
Figure 2-4. When aline of code isexecuted that sends a string to the system you are testing
or automating, the string (and its response) will appear in the emulation window.

=-| Connection-{.xmyTermAsync_11:.xmyTermAsync_11>-ASYNC ]~
Mfl Connection Edit Window Fonts Help

||E| IgRl Ig | =7 Ee WV | feconiiol

R:22 C:a

Figure 2-4. Script Builder Remote Connection Execution Window

Y ou can have the system run the script automatically or you can have the system run the
script step-by-step, pausing after each line of the script has been sent. Thisis very useful
when debugging a script since you will be able to tell exactly where a problem occurred.
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NOTE — The Script Builder uses atype of Script
Engine (SE) called an embedded SE . An SEisthe
MY NAH process that runs code, and an embedded SE is
an SE that runs code by graphically displaying the screens
associated with Term3270 and TermAsync Packages.

2.3.2 Using Background Execution

The MYNAH System lets you execute scripts as background processes. That is, you can
submit the script tothe MY NAH System, which will schedule the script for execution. Y ou
can continue with other work whilethe script isrunning. Background execution a so alows
you to use the MYNAH System’s Test Management capability.

We will first explain the concepts of background execution and then describe the steps used
to execute scripts as background processes.

NOTE — Background execution uses atype of SE called
abackground SE .

2321 Background Execution Overview

Therearetwo primary background processesinthe MY NAH System, the Script Dispatcher
(SD) and the Script Engine (SE).

A Script Dispatcher manages Script Engines. An SD’s primary function is to “dispatch”
script execution requests to an SE. Part of the dispatching job is to ncamegerency

of script execution, which is the ability to synchronize between concurrently executing
scripts. All script requests that come to a SD process are managed as part of one
concurrency group. There can be more than one SD in a MYNAH configuration.

A Script Engine process runs scripts. An SE must be running as part®Egaroup
under the control of an SD. The managed SEs are organized into SE Groups.

The combination of SDs and SE Groups constitutes the MYBAEkground
Execution Environment (BEE). The relationship between SDs and SE Groups is
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depicted in Figure 2-5, which shows two SDs. Each SD dispatches scripts to multiple SE
Groups. Each SE Group in turn consists of some number of SEs.

MYNAH Background Execution Environment

1
\ \

Groupl GroupN Groupl GroupN

Figure 2-5. Background Script Execution Environment

A simple BEE is composed of one SD and a single SE Group.

Y ou can use even this simple BEE to execute scripts in the background. Thiswill provide
you unattended execution and concurrency control.

The MY NAH System is delivered with asimple BEE already configured and ready to use.
For the remainder of this section, we will assume you’re using a BEE that includes one SD
with one SE group and three SEs..

For a complete discussion on the power, extensibility, and flexibility of the BEE, see the
MYNAH System Administration Guide and theMYNAH System Users Guide.

2.3.2.2 How to Submit Scripts to the Background

You can submit scripts to the background from either the command line or the GUI. For
more information, see tHdYNAH System Users Guide.

23221 From the CLUI

You submit scripts to the BEE from the command-line by using the Command Line User
Interface (CLUI) commangmyCmd and its sub-commaralibmit. For example, if you

have a script and a Script Object cabeitb_ftp, which you use to automate the retrieval of
files from an anonymougp archive, you can execute it by typing

xnmyCnd subnit auto ftp

NOTE — See Section 17 of the MYNAH System Users
Guidefor information on using the submit sub-command.
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The CLUI looks in the database to find the Script Object that is associated with your file
(auto_ftp) and then sends a request to the BEE to execute the script associated with the
Script Object. If thereis no Script Object associated with your file, the CLUI returns the
message

xnyCnd(submit): Error cannot retrieve script
“<path>/auto_ftp” from database

If your script is not associated with a Script Object, you can execute the script using -c
option, asin

xmyCmd submit -c auto_ftp

The -c option runs the script in the “cloaked” mode, meaning that no MYNAH database
transactions are performed. The CLUI sends the name of youaite ftp) to the BEE for
execution but does not interact with the MYNAH database, for more information see
Section 2.6

2.3.2.22 From the GUI

To submit a script to the background from the GUI, you can use one of the database objects
(e.g., script, test, sut). Simply choose Rum option and the selected Script(s) associated
with the test will be sent to the BEE.

2.3.2.3 Background Execution and the Database

Database updates are always performed if a script is submitted from the GUI or the CLUI
when the-c option is not specified. Thiob Status window is your tool to monitor the
scripts you have submitted to the BEE when a Script Object is associated with each
submitted script.

2.3.3 Using xmytclsh

The MYNAH System provides a utility programmytclsh (Sectiord.10), that lets you
interactively run Tcl commands, including all MYNAH extensions.

The main reason to usenytclsh is as a tutorial tool. While you're learning the MYNAH
scripting language, you can usmytclsh to test the MYNAH commands and extensions.
However, you can also ugenytclsh to execute existing script code.

This method, however, is not a very useful way of executing a script since it does not
generate any of the MYNAH output files nor does it take advantage of MYNAH Test
Management capabilities.
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Y ou could also type each line of the script directly into xmytclsh, but thisis very tedious,
and once you've finished you don’t have a reusable script.

To usexmytclsh to execute script code
1. Create the script, and save it to a file.
2. Startxmytclsh.
3. Use thesource command (SectioA.1]) to load the script.
NOTE — xmytclsh uses atype of SE caled a
command-line SE .

For example, if you have a script in afile called logon, you could execute it by typing the
following:

xnytcl sh
>source | ogon

assuming you are in the current directory containing the file logon.

2.3.4 Maximum number of Connections (concurrency)

Y ou can run a maximum of twenty-four (24) TOPCOM, Asynchronous, and 3270 scripts
at atime. If you exceed thislevel, the following will occur:

« While using a standalone engine (i.e., via the Script Builder), your scripts will hang

« While using a background engine, your scripts will fail and you will receive an error
message similar to the following:

Status = 1(XMY_ERROR)

SD(SD1): yuen.5: SE(0000SD1): {result {xmyTop connect: tined
out waiting for connection ack}} {goodConpares 0}
{fail edConpares 0} {warni ngConpares 0}

call susanna yuen for details
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2.4 SE States at Start Time

When an SE starts up, it runsin one of three modes: Stateless, ConnOnly, and Full State.
The mode cannot be changed after start-up. The following section will describe SE
execution modes.

241 Stateless Mode

In the Stateless mode, when a script completes
 All open connections are closed
« All Tcl file descriptors are closed
e The Tcl interpreter is deleted.

The Tcl start-up script is rerun each time a new interpreter is created. This means that any
packages loaded wittmyL oadPkg, (for more informatiorSeeSection 7.2.Dare
reloaded.

You would use th&tatelessmode when you do not want to maintain connections between
scripts. For example, if you are submitting a series of scripts to different SUTs, you would
include statements to log on and log off from the appropriate SUT in each script.

2.4.2 ConnOnly Mode

In theConnOnly mode, when a script completes
» Connections to the SUT are maintained
« All Tcl file descriptors are closed
e The Tcl interpreter is deleted.

You would use th€onnOnly mode when you want to maintain connections between
scripts. For example, if you are submitting a series of scripts to the same SUT, you would
include a statement to log on to the SUT in the first script only, include a statement to log
off from the SUT in the last script only, and all scripts in between would assume that you
are still logged on to the SUT.
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2.4.3 FullState Mode

In the Full State M ode, when a script compl etes;
» Connections to the SUT are not maintained
« All Tcl file descriptors are not closed
» The Tcl interpreter is not deleted.

In theFullState mode, scripts submitted to an SE Group go to the first available engine in
that group. No re-initialization is performed between each script execution.

When users submit scripts to an SE group running, they should ensure that the Tcl
interpreter in each SE is in the same state (e.g., same variables defined, etc.,) otherwise
scripts submitted to such a group could behave differently depending on which SE they run
in.

NOTE — Command-line SEs (i.e., those submitted using
xmytclsh) arealwaysin Full State mode, regardless of the
xmyConfig file setting, since they run individual script
lines, not entire scripts.

Y ou would use the Full State mode when you are submitting individual scripts. Depending
on your implementation of the MYNAH System and needs, each script would include
statements to log on and log off from the appropriate SUT.

NOTE — Symbol tables are not retained by SEs, even
those running in Full State mode. Each time ascript is
executed, anew (possibly empty) symbol tableis created
containing the symbols passed to the engine in that
execution request.
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2.5 File Output

Whenever ascript is executed, the SE may producefilesin an output directory. Whether or
not files are produced and how much output is produced are controlled by the OutputL evel
entry. Users can control the amount of output that is produced from within a script using
thexmyVar (OutputL evel) array variable Section 6.13. Thisvariableisinitially set by the
OutputL evel parameter of the Engine entry in the xmyConfig file.

There are several types of output files: output, SUTimage, compares, stdout, and stderr.
These types of output files are described below.

25.1 Determining How Many Output Directories to Retain

The number of output directoriesto retain is configured by the MY NAH Administrator in
the xmyConfig file.

 Ifthe MYNAH System has been configured so that zero backups be kept, any existing
directories for the current script are removed before a new one is created.

« If a finite number of backups are being kept, then when the finite number of backups
is reached the oldest output directory is removed after the current run completes.

* If unlimited backups has been requested, no removal takes place.

If an SE finds a directory with the same name and timestamp as the one itis trying to create,
the SE sleeps a second, regenerates the directory name, and tries again, so as not to
overwrite another SE’s active output directory.

Subsequent runs increment the number of output directories unless the SE is configured to
keep only one copy of each script’s output.

2.5.2 Location of the Output Files

By default, the MYNAH System will generate output files in the directory containing the
script. The output files are contained in a subdirectory with the same name as the script plus
the suffix “out” and a timestamp.

For example, if the current date and time is September 1, 1996, 4:28:24 PM, the output
directory for the current run of the scripbme/scripts/scriptl.tcl is
/home/scripts/scriptl.tcl.out.19960901.162824.

NOTE — You must open the UNIX permissions of the
directory containing the script or the system will not be
ableto generate the output subdirectory. For example, set
the permissionsto 775.
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25.2.1 Other Possible Locations

The default location of the script output directory can be overridden by the MY NAH
Administrator setting either the OutputRoot or OutputPath entry inthe xmyConfig filein
the Engine section.

OutputPath specifies the script output directories. The hierarchy of the original scriptsis
not maintained; thisisaflat directory. For exampleif OutputPath is set to /MYNAH/data
and an execution request for the script/HOME/scripts/scriptl.tcl isreceived, then the script
output directory will be

/ MYNAH/ dat a/ script1.tcl.out. <tinestanp>

OutputRoot specifiesthe path for the root file system under which script output directories
should be created. Script output directories are created using the same directory hierarchy
asthe original scripts. For example, if OutputRoot is set to /MYNAH/data/outputs and an
execution request for the script /home/scripts/scriptl.tcl is received, the script output
directory will be

/ MYNAH/ dat a/ out put s/ hone/ scri pts/scriptl.tcl.out.<tinestanp>.

25.2.2 Output Directory Symbolic Link

The MY NAH System creates a symbolic link that pointsto the output directory created by
thelatest script execution. The name of the symbolic link will be <scriptname>.out. Using
thislink you can analyze the results using your home grown scripts without needing to
change the output directory name for each run.

NOTE — Some UNIX commands do not behave the
same way on symbolic links as they do on actual
directories, such asin following example:

broccoli> |s -1 xyz.tcl.out

I rwxrwxrwx 1 madm n nynah 29 Feb 22 13:06 xyz.tcl.out
-> /xyz.tcl.out.19980222. 130535/

broccoli> I|s -1 xyz.tcl.out.19980222. 130535
total 8
-rwr--r-- 1 madnmin nynah 2020 Feb 22 13: 06 out put
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2.5.3 Content of the Output Directory
A script output directory for a single script execution may consist of several files.

NOTE — Thesefiles are created during execution, but if
afileis empty after the execution has completed, the file
is deleted. Thus, you may temporarily see these empty
filesin your directory.

The CmpMstr file Thisfile contains the actual values encounter during a
comparison, provided you use the Compare Master feature.

See Section 5 for information on using the Compare Master.

VUTimage.<conn> files  Thesefiles contain SUT input and output, where <conn> is
the connection handle, e.g., SUTimage .xmyTermAsync_1.
Thisoutput can bein the form of screens or messages. There
may be one or morefiles, and these filesare created only if a
SUT is accessed. If SUTimage events are not written to the
output file, then output to the SUTimage filesis aso not
logged.

The comparesfile Thisfile contains the differenced output for any compare
commands, that is, if your script compares one event against
one or more events, the expected and received output are
written to thisfile. If compare eventsare not being written to
the output file, then output to the comparesfileis also not
logged.

The output file Thisfile contains events as defined in Section 2.5.6. Itisthe
highest level view of a script execution.

Theresult file Thisfile contains the script output presented in a
user-readable format, provided you use the user-readable
option when submitting the script. For more information, see
the xmyCmd mer geOutput description in Section 17.2.11
of the MYNAH System Users Guide.

The stdout and stderr files These files contain anything that is coded to write to the
standard output or error.
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For exampl e, after executing (with the user-readable option) the script abc.tcl, you may see
thefollowing filesand directory (assuming your Output L evel included sutimage, compare,
stderr, and stdout and your script contained compares using the Compare Master feature,
accessto a 3270 SUT, and commands to write to stderr and stdout):

« |In the script directory you would see

abc.tc
abc. tcl . out
abc.tcl.out.19960612. 082440/

» Then in the output directogbc.tcl.out you would find

SUTi mage. . xnmy3270_1
CnpMst r

conpare

out put

resul t

stderr

st dout
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254 SUTimage files

The Term3270, TermAsync, and App-to-App Packages produce one or more SUTimage

files, which contain images of all strings, commands, etc., your script sendsto a SUT and

the SUT's responses. This output can be in the form of screens or messages. For example,
the UTimage file will contain an image of the asynchronous or synchronous (3270) screen
as it appears after each send and receive.

A SUTimage filename takes the for®JTimage<conn>, where<conn> is the connection
handle, e.g.UTimage. xmyTermAsync 1.

OneUTimage file is generated for each connection.
EachSUTimage entry takes the form

| MAGE HEADER - <type> (i ndex: <i ndex_numnber >)
Body
| MAGE FOOTER -

where

« <type> is one ofString Sent, Response, or Screen. These are equivalent to the output
file sutimage eventstype> entriessnd, rcv, andstate, respectively.

» <index> is a pointer to the start location of the sutimage. This is the same index
number as the output file sutimage evetitalex> entry.

« Body is the string sent to or received from the SUT or the contents of the current
screen.

2-20



BR 007-252-004 MYNAH System Scripting Guide
Issue 4, December 1998 General Scripting
Revision 1, February 1999 Release 5.3

The following are examples of the types of SUTImage file entries that the TermAsync
Package produces:

| MAGE HEADER - String Sent (index:0)
PS1="% “*M
IMAGE FOOTER -

IMAGE HEADER - Response (index:123)
PS1="% “*M

$ %

IMAGE FOOTER -

IMAGE HEADER - Screen (index:2636)

PS1="% “

$%ls

Debug_ksb mytrace2
debug_s10 mytrace2b
ioctelnet.log templ
mytrace

xmyDiff.tcl.out.19960506.143429
%

IMAGE FOOTER -

2-21



MYNAH System Scripting Guide BR 007-252-004
General Scripting Issue 4, December 1998
Release 5.3 Revision 1, February 1999

The following is an example of the types of SUTImage file entries that the Term3270
Package produces:

| MAGE HEADER - Screen (index: 4003)
AUTHORI ZED USE ONLY - | FS STU08

DATE: 05/31/96 TIME: 13:21:53
NODE NAME: TCP10081

USERI Dt

PASSWORD:

USER DESCRI PTOR:

GROUP NAME:

NEW PASSWORD:

QUTPUT SECURI TY AVAI LABLE

| MAGE FOOTER - Screen
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255 compares File

The comparesfile contains the differenced output for any of the compar e commands listed
in Section 2.5.6.2.

Each of these commands will aso produce compar es blocks in the comparesfile.

Each compares entry takes the form

COVMPARE HEADER - <conn> compare (index: <i ndex_number >)
Body

result: <result>

COWPARE FOOTER - <conn> compare

where
e <conn> is the connection handle, e.gumyTermAsync 11, if any.

* <index_number> is the number of characters into toenparefile where the compare
begins. This is the same index for theput file Compare events.

» Body

— Contains any expression you entered as an argumemyiGompar e
(Section7.2.3.

— Lists, in alternating rows, the expect and receive responses from domain instances.
This only occurs if the compare failed.

« <result> specifies if thecompar e failed, succeeded, or warned of a potential failure.
This can be one of the following:

— 1 (good)
— 0 (failed)

— 0 (warning)
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The following are examples of each type of comparesfile entries:

This comparison was successful, so the system did not generate expected or received
statments.

COVWPARE HEADER - . xnyTer mAsync_11 conpare (i ndex: Q)
result: 1 (good)
COVWARE FOOTER - . xmyTer mAsync_11 conpare

This comparison failed, so the system generated expected or received statements.

COWPARE HEADER - . xnyTer mAsync_11 conpare (index: 112)
1: expect ed: <1999>

1: recei ved: <1996>

result: 0 (failed)

COVWPARE FOOTER - . xmyTer mAsync_11 conpare

This comparison, the result of an unevaluated expression, generated a warning.

NOTE — When acomparision is generated as the result
of an evaluated or unevaluated expression, the same
information, with the exception of the result of the
comparision, is generated whether the comparision was
good, failed, or warning.

COVMPARE HEADER - xmyConpare (index:224)
expr: $childvar3 == "333"

result: O (warning)

COVPARE FOOTER - xnyConpar e
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2.5.6 The Output File

The output file contains script output information formatted using well-defined, colon
separated fields. The categories of script output are

child script (childscr) events
compare events

error events

language trace events
script events

summary events

sutimage events

suttiming events

test object (testobj) events

user events.

The first five fields of every event line contain the following information:

<dat e>: <ti nme>: <cat egor y>: <pkg>: <t ype>

where

<date> and<time> are date and timestamp with formydtYYMMDD:HHMMSS
<category> is one of the listed categories (egitimage)
<pkg> is the MYNAH package producing the message (@smAsync)

<type> is the type of message, which differs for each category of output.

The following subsections describe the format of each category of output.

NOTE — See Section 3.4 for information on setting
Output Levels.
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2.5.6.1 Child Script Events
Child script (childscr) events are logged when connecting to a remote SE and when any
requests or replies related to child script execution occur.
Each childscr event line takes the form
<dat e>; <ti ne>: chi | dscr: <pkg>: <t ype>: <conn>: <nsgl d>: <scri pt nane>: <st at us>; <exit string>
where
» <pkg>isgeneral
» <type> is one ofsend, receive, pause, resume, or cancel
e <conn> is the name of the SE Group to receive the request
* <msgld> (pause, resume, cancel, destroy, wait only) is the message object id
» <script name> is the name of the script to be executed remotely
e <status> is the result of the operation

» <exit string> (receive only) is the Tcl result of script execution. (This string will be
truncated if it exceeds the allowable length for output file lines)

ThesendWait command (Sectio8.2.9 creates two log messages:
» send, which lists the child script that was sent and whethesde succeeded
* receive, which lists the actual response.

Examples

19960529: 190912: chi | dscr: gener al : send: SeGo2: : / u/ kj d/ chi |1 dO1. tcl : channel send succeeded
19960529: 190914: chi | dscr: general : recei ve: SeGo2: : / u/ kj d/ chi | dO1. tcl : TAL_ K
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2.5.6.2 Compare Events

Compare events detail the differenced output for any MY NAH language compar e
commands that automatically update the xmyVar (GoodCompar es),
xmyVar (FailedCompares) and xmyVar (War ningCompar es) counts. These are

» General package
— xmyCompare
— xmyDiff
— XmyRegex
» TermAsync package
— $connection compare
 Term3270 Package
— $connection compare
e App-to-App Package (xmyFCIF)
— $handle compar
— $handle compareTags
— $handle extraTags
Each compare event line takes the form
<dat e>: <ti nme>: conpar e: <pkg>: <t ype>: <l abel >: <resul t >: <i ndex>
where
» <pkg> is one ofGeneral, TermAsync, Term3270, or FCIF
« <type> is one ofdata, fcif, diff, screenRegion, regex, orstring
» <label> is non-null if the compare specified a label

» <result> indicates whether the test passed or failed by specifying auedffailed,
orwarning

» <index> indicates the number of bytes into ttwepares file to look for the record of
thatcompare. The numbers are indexes into toenpares file in the output directory.

Example
19951201: 090000: conpar e: 3270: scr eenRegi on: : good: 226

The MYNAH comparison commands log compare events toutpeit file and also write
expected and actual data, if possible, tocthrapares file. (If an expression is being
evaluated instead of data being compared, the expression is writtercompaees file.)
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2.5.6.3 Exception (error) Events

The SE logs an exception event when an exception occursin the Tcl interpreter. An
exception event contain the value of errorCode and errorlnfo as set by theinterpreter and
take the form

<dat e>: <ti me>: error: <pkg>:: <nessage>
where
e <pkg>is errorCode or errorlnfo
« <message> is the error message itself.

Example

19960613: 112054: error: :error| nf o: Gnnecti on went down

19960613: 112054: error::errorlnfo; while executing

19960613: 112054: error::errorlnfo: "$connl wait -expect "$ ""
19960613: 112054: error::errorinfo: (file "/u/kjd/ex.tcl" line 4)script: /Wkjd/ ex.tcl line: 4
19960613: 112054 error: : error Gode: NONE

2564 Language Events

Language events record the lines of your scripts, with the format
<dat e>: <ti nme>: | ang: <pkg>: cormand: <conmand>
where
« <pkg> is the language package that is used

« <command> is the Tcl command itself. Variables with unprintable characters or lines
longer than 512 characters are truncated.

Examples

19960613: 142414: | ang: t cl : command: xnyLoadPkg Ter mAsync

19960613: 142414: | ang: t cl : command: set xnyVar (Qut put Level ) {sutimage, | ang, script}
19960613: 142414: | ang: t ¢l : command: xnyTer mAsync connect

19960613: 142414: | ang: t cl : command: set connl [xnyTer mAsync connect]

19960613: 142414: | ang: t cl : command: $connl sendVéit "PS1=\"%\"\r" -expect "%"
19960613: 142415: | ang: t cl : command: $connl wait -expect "%"

19960613: 142415: | ang: t cl : conmand: $connl sendVéit "Is\r" -expect "%"

19960613: 142415: | ang: t cl : command: $connl sendVéit "pwd\r" -expect "%"

NOTE — No language events are recorded for the
commandsin MY NAH procedures, even if language
events are turned on in the Output Level.
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2.5.6.5 Script Events

Script eventsrecord high level script activity, e.g., when the script began execution. Script
events have the format

<dat e>: <ti ne>: scri pt: <pkg>: <t ype>: <group>: <exit status>: <exit string>
where
e <pkg>is null
» <type>is one ofstart, stop, cancel, pause, resume, or abort
e <group> is the SE Group to which this SE (the one running the script) belongs

« <exit status> is the return code from the Tcl interpreter for tygiep, cancel, and
abort only

e <exit string> is the possibly truncated Tcl result of script execution for tygmps
cancel, andabort only.

Examples
19960613: 161728: scri pt::stop: SeGpl: TCL_XK
19960809: 171420: scri pt::stop: SeGpl: TCL_OK: Conpares K
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2.5.6.6 Summary Events

Summary events are written to the output file at script completion time. They include the
system variables, the results that are sent to the database, and the symbol table. They have
the format

<dat e>: <ti ne>: summary: gener al : var : xnyVar (<name>) <val ue>

<dat e>: <ti ne>: summary: general :results:<results list split into 80 char |ines>

<dat e>: <ti ne>: summary: general : sym bl : <synbol table split into 80 char |ines>

Examples

19960613: 161728: summar y: gener al : var : xnyVar (Channel ) = xnySEO007SD1L
19960613: 161728: sunmar y: gener al : var : xnyVar ( Dat abaseMbde) =1
19960613: 161728: sunmar y: gener al : var : xnyVar ( Engi neMbde) = stateless
19960613: 161728: sunmar y: gener al : var : xnyVar (Engi neType) = backgr ound
19960613: 161728: sunmar y: gener al : var : xnyVar (Exi t Handl er) =

19960613: 161728: sunmar y: gener al : var : xnyVar (Fai | edConpar es) =0
19960613: 161728: sunmar y: gener al : var : xnyVar ( GodCnpar es) =1

19960613: 161728: sunmar y: gener al : var : xnyVar (Li braryPath) = /hone/ nynah/1ib

19960613: 161728: sunmar y: gener al : var : xnyVar (Qut put Level ) = error
19960613: 161728: sunmar y: general : var: xnyVar (Runtineld) =
19960613: 161728: sunmar y: gener al : var : xnyVar ( SEG oup) = Se(pl

19960613: 161728: sunmar y: gener al : var : xnyVar (Submitt edBy) = ksb
19960613: 161728: summar y: general :results: {result {}}

19960613: 161728: sunmar y: general :resul ts: {goodConpares 1}
19960613: 161728: sunmar y: general :results: {fail edConpares O}
19960613: 161728: summar y: general :resul ts: {warni ngGonpar es 0}
19960613: 161728: sunmar y: gener al : syni bl : <syniol tabl e enpty>
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2.5.6.7 Sutimage Events

Sutimage events are produced for only the Term3270, TermAsync, and App-to-App
Packages. If sutimage eventsare being produced, then each time a screen or message is sent
or received a sutimage event is produced having the format

<dat e>: <ti nme>: suti mage: <pkg>: <t ype>: <conn>: <opt >: <i ndex>: <l engt h>

where

<pkg> is the name of the MYNAH package producing the sutimage

<type> is one ofsnd, rcv, or state. (state is used to produce a record of the “current”
screen. It is used by the TermAsync package only.)

<conn> is the handle of the connection
<opt> is an optional field used by the domain to indicate the cause of the sutimage
<index> is a pointer to the start location of the sutimage irSthemage file

<length> is the length (in domain-specific units) of the image.

Examples
19960613: 161727: suti mage: Ter msync: snd: . xmyTer mAsync_37: : 2207: 3

Each package may add additional fields as needed.

If you run code in background (i.e., from the Script Builder) and you do not select the
Generate Script Output option on the Script Builder, then, in the Script Buildeiig
view, the sutimage event will have antlex of -1 and dength of 0, for example

19960914: 115437: suti mage: Ter misync: snd: . xmyTer mAsync_4::-1: 0
19960914: 115437: suti mage: Ter mAsync: rcv: . xmyTermisync_4::-1:0
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2.5.6.8 SUT Timing (suttiming) Events

SUT timing events are produced for only the Term3270, TermAsync, and App-to-App
Packages. Timing events are logged each time a message is received from the SUT. They
have the format

<dat e>: <ti me>: sut ti m ng: <pkg>: : <conn>: <comand>: <send t i ne>: <seconds>
where
e <conn> is the connection handle
» <command> is the Tcl command that sent data to the SUT
» <sendtime> is the time of the last send in readable format
» <seconds> contains the number of seconds elapsed since the last send.
Examples
19960613: 161726: sut ti m ng: Ter mAsync: : . xnyTer mAsync_37: : 06/ 13/ 96 16: 17: 26: 0: 10

2.5.6.9 Test Object Events
Test Object (testobj) event lines are produced bythgBegin (Section7.2.2 and
xmyEnd (Section7.2.6 commands. Test object event lines take one of these two forms
<dat e>: <ti ne>: t est obj : <pkg>: begi n: <i d>
<dat e>: <ti me>: t est obj : <pkg>: end: <i d>
where
e <pkg>is null
« <id>is the test object id or test block label.
Examples
19960809: 171419: t est obj : : begi n: 2307
19960809: 171421: test obj: : end: 2334
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2.5.6.10 User Events

User events are produced on a per user basis. The MYNAH System provides a method for
script writers to generate their own eventsto the output file using the xmyPrint command
(Section 7.2.11). They have the format

<dat e>: <ti nme>: user: <pkg>: <t ype>: <t ext >

where <pkg>, <type> and <text> are provided by you through the MY NAH xmyPrint
command.

User events can be used to surround processing statements with comments that help youin
analyzing execution results.

Examples

19960611: 145636: user: :: NAIN
19960611: 145636: user: :: LEAM NG PROC i nits (/users/kj b/ scri pts/ parent/par002.tcl)
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257 The result File

The result file contains the output from the script output in a user-readable format.

Theresult fileis generated if you specify the -u option when you submit a script for
execution, such as

xnyCnd subnit -v -E -¢c -G -u nyscript.tcl
NOTE — If you do not specify the -u option when
submitting a script, you can still view the output in this

format by using xmyCmd’s mer geOutput
sub-command, for example

xnmyCnd nergeQut put -u -s SUTi mage. . xmyTer n8270_1

For information on thener geOutput sub-command, see
Section 17.2.11 of thBlYNAH System Users Guide.

Theresult file contains two sections:Run section andsummary section.

25.7.1 Run Section

TheRun section contains all of the statements fromatteut file with the contents of
other files in theoutput directory merged in at appropriate places. The content depends on
the specified Output Level.

TheRun section displays text using the following conventions:
» Script commands start with “--", for example
--xmyTermB270 connect

e Screen output (the screens that are sent and received) contains line numbers, for
example, the following text appears on line 20 on a 3270 connection window:

20 | NPUT APPLI CATI ON NAME AND PRESS ENTER
» Return values and other output events appear left-justified, for example:

conpar e: Gener al : dat a: Fi rst Conpare: good: 0
COVPARE HEADER - xnyConpare (i ndex:0)
expr: $counter == 10

result: 1 (good)

COVPARE FOOTER - xnyConpar e
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2.5.7.2 Summary Section

The Summary section displays the Summary Events from the output file (see
Section 2.5.6.6), in auser readable format.

2.5.7.3 result File Example

The following example illustrates a result file where the Output Level was set to all when
the script was submitted.

NOTE — The Sutimage portion contains only excerpts
from the send and r eceive screens, and the Summary
section contains only an excerpt from the output file's
Summary events.

kkkkkhkkhkhkhkkkkkk*k RN STARTI '\G 12/ 8 1998 17 35 42 kkhkkhkkhkkkkkkkhkkhkhk*k
script::start:Se@2, /export/home/ pt06/scripts/sanity/tenp.tcl
- -xnyLoadPkg Ter n8270

--set counter 10

--xmyPrint -text “start 3270”

start 3270

--xmyTerm3270 connect

suttiming: Term3270::.xmyTerm3270_2:sent ::0.000000

--Screen received (12/8 1998 17:35:44):.xmyTerm3270_2::0:0

01

02

03 INPUT APPLICATION NAME AND PRESS ENTER

--set conn10 [xmyTerm3270 connect ]

--Screen sent.xmyTerm3270_4::6018:0

01

02

03

04

05 INPUT APPLICATION NAME AND PRESS ENTER
06 st8

--$conn10 disconnect

--xmyPrint -text “completed 3270”

completed 3270

--xmyCompare -label “First Compare” -expr {$counter == 10}
compare:General:data:First Compare:good:0
COMPARE HEADER - xmyCompare (index:0)

expr: $counter == 10

result: 1 (good)

COMPARE FOOTER - xmyCompare

-xmyExit “Got to the end”
script::stop:SeGp2:TCL_OK:Got to the end

Hiskiaetiokiok RUN ENDED 12/8 1998 17:35:44*tikitiakiek
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khkkkkkhkkhkkhkkkhkkkx SL]\MRY******************

xnyVar (Channel ) = xnySEOOOZSm
xnyVar ( Dat abaseMbde)

xnyVar ( MaxFai | sHandl er)
xnyVar (Qut put Level )
xnyVar (Runt i nel d)

xnyVar (SEG oup) = Se(2

*

xnyVar ( Engi neMode) = connSt ate

xnyVar ( Engi neType) = backgr ound

xnyVar (Exi t Handl er) =

xnyVar (Fai | edConpares) =0

xnyVar ( GoodConpar es) =1

xnyVar (Li br ar yPat h) = /opt/ SUNWhynpt 1/ nynah/ | i b
xnyVar ( MaxFai | s) = 2147483647
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2.6 Database Output

Database output isonly produced when ascript is associated with a Script Object. Database
output consists of the Runtime Object and possibly Result Objects.

2.6.1 Runtime Objects
One Runtime Object is produced for each run of a script associated with a Script Object.
The Runtime Object records information about the executed script such as

e The script name

* Who submitted the script

« When script execution started and ended

The SD and SE Group that executed the script

» Where the output from the execution is located

» The execution status

< A summary of the execution, e.g., any errors that aborted the execution.

Runtime Objects can be accessed from the GUI's Database Browser, Job Status window,
or a Script Object Run History View. For more information on Runtime Objects, see the
MYNAH System Users Guide.

Several fields are updated in the Runtime Object:
NOTE — These fields are visible in the Job Status
Object.
¢ Run Status — This is set to either completed, aborted, or canceled
— completed - ran to some normal termination

— aborted - run aborted due to execution problem (for example, "cannot open
outputDir")

— canceled - script execution was canceled before completion

* Run Summary — This is set to the result of the last Tcl statement that was executed.
For example, if the last statement executed in a script was

xnyExit "success"

then the Run Summary field will be set to "success". See Séc@am the
xmyVar (ExitHandler) variable for further discussion on how script writers can
control the value of Run Summary.
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e Tcl Code Status— This is set to the exit code of the Tcl interpreter. The values can be
— N/A- script never started executing
— TCL_OK - script exited without a Tcl error

— TCL_ERROR - a Tcl error was produced. The most common reason for this is a
syntax error in the Tcl code.

2.6.2 Result Objects

Result Objects record actual results for particular Tests. One or more Result Objects may
be produced each time a script is executed.

Result Objects are produced if

» The script code containgnyBegin (Section7.2.2 andxmyEnd (Section7.2.6§
statements. In this case one Result Object will be created foxmeg&egin/xmyEnd
pair.

« If there are ncxmyBegin/xmyEnd statements but the script object is associated with
one and only one Test Object.

In this case one Result Object will be created for the associated Test.

Result Objects are accessed from the GUI's Database Browser or from a Test Object
Results view. For more information on Result Objects, seRIAH System Users
Guide.

If a Script is associated with only one Test or if a ScripixhagBegin (Section7.2.2 and
xmyEnd (Section7.2.9 statements, then the SE will create one or more Result Objects.
The SE fills in Total counts for Successful, Warning and Failed compares. These values
come directly fronxmyVar values.

The SE also provides values for Activity State, Test Status, Status Source and Reason Code.
For a complete discussion about these fields, please skkritvH System Users Guide.
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2.7 Execution Without Database Update

You may create and run script code even if you don’t create a Script Object or if you have
a Script Object but you don’t want the database to be updated (such as when you are
automating a task).

You can do this in one of three ways:
» Use thexmyCmd submit command with thec option
* Run the code interactively in the Script Builder
« Run the code interactively usingytcsh

NOTE — For more information about these methods,
refer tothe MY NAH Users Guide.

2.8 Loading Procedures

A Tcl procedure is a script that is used to invoke a command, letting you reuse the script.
See Section 4.7 for information on procedures.

A script can access (i.e., can call) procedures using any of the following methods:

1. Procedures can be defined locally within a script, for example, the following
procedure will add two numbers together:

> proc sum{ a b } { return [expr $a+$b] }
This procedure can later be called, asin

> sum 2 3
5

2. You can save the procedures to afile and then load them into your script using the
sour ce command (Section 4.11).
NOTE — Y ou can save more than one procedurein each
file.

For example, you could save the addition procedure in Item 1 to afile, e.g.,
myprocs.tcl, and load it by typing

source nyprocs.tcl
in your script. You can then use the addition procedure by typing

> sum 3.45 8.53
11.98
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3. You can use any autol oadable procedures. These are procedures that are searched for
by the Tcl interpreter the first time they are called in a script. The search path can be
set for the ProcRepository parameter in the MY NAH configuration file, xmyConfig.

The default value for the ProcRepository parameter is
SXMYDIR/lib/tcl: $XMYHOME/lib/tcl. The setting of this field affects the setting of

the standard Tcl variable auto_path. A script writer with procedures defined in other
directories can add pathsto the auto_path variable directly in the script.

NOTE — See Appendix A.30 for more information on
creating procedure libraries and global variables that are
defined or used by the proceduresin the Tcl library.

The Insert Template dialog on the MYNAH GUI’'s Script Builder and Script Object
displays all procedures that are found in the procedure libraries. (Sdan#dd System

Users Guide.)

Administrators can override what is displayed inlthgert Template dialog by manually
creating template files. By default, however, bringind ngert Template and changing
Type to Procedure will display all procedures the Tcl interpreter can automatically load

(i.e., those iIBXMYDIR/lib/tcl: $XMYHOMFE/libltcl).

NOTE — Procedureslibrariesin directories not specified
in the ProcRepository parameter in the xmyConfig file do
not show up in Insert Template.
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3. Scripting Hints
This section contains hints that you may find useful as you create your scripts.

NOTE — This section will often use MYNAH scripting
terms that will be explained in later sections. Y ou may
wish to come back to this section after you have read these
later sections.

3.1 Concealing Sensitive Data

For security reasons, sensitive data, such as passwords, isusually concealed. The MY NAH
System provides several means of entering sensitive information.

3.1.1 Prompting for Sensitive Data using the Script Builder

Y ou can use the xmyPrompt command (for more information on xmyPrompt see
Section 7.2.12) to prompt you (or another user) to enter a password.

NOTE — You can only use xmyPrompt when you are
running code in the MYNAH GUI’s interactive Script
Builder since this command requires the use of an
embedded SE, which is only available when using the
Script Builder.

For example, if you enter the following code in the Builder

keyl set psswd -pronpt "Enter Password" -echo false
set result [xnyPronpt [list $psswd]]

The GUI will display the window ifrigure 3-1when you run the script from the Script
Builder and the script reaches ttrayPrompt command.

=| MYNAH Prompt -]~

Enter xmyPrompt arguments:

Enter Password: |

oK [ euas |

Figure 3-1. xmyPrompt Window
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xmyPrompt takesasitsinput the keyed list created by thekeylset command. The datathat
you enter is saved to the variable $result. The variable $result can be used in a subsequent
command, e.g.,

$connl type -position “9 12" -text $result

to enter the password in the password field.

NOTE — Seethetclhelp tool for information on the
keylset command.

3.1.2 Obtaining Sensitive Data for Scripts That Run in the Background

To allow you to pass sensitive data to the background SE, the MY NAH System provides
the means for encrypting and loading data stored in files.

The xmyUdb command lets you load and save sensitive datainto your scripts. Thesefiles
can be used for databases or to hold such sensitive material as passwords. For security
reasons, the files can be encrypted using the des system software, which is part of the
Encryption Kit supplied along with the operating system, see Administration Guide for
details. For added security, the key used to decrypt the encyrpted file can be scrambled
using the CLUI command xmyCmd scramble.

NOTE — desisonly availablein the United States. Since
the MYNAH utilities use des for encryption and
decryption, the methods described in this section will only
work inthe U.S.
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A clear tag-value database isan ASCII file containing two columns separated by
spaces or tabs. The first column contains the tag, and the second column contains the
values. For example, if you wanted afile containing alist of login ids, you could enter them
asin the following:

#Tags |ds
1stld Kkjd
2ndld ksb

3rdld Ismyth

Linesbeginning with apound sign (#) aretreated ascomments. Thisletsyou label columns,
aswedidinthe previouslist of loginids.

Anencrypted database is simply a clear database that has been encrypted using des.

The MYNAH System provides several utilities that let you process encrypted material via
your scripts.

3.1.2.1 xmyUdb

The xmyUdb command (see Section 7.3.1) lets you load atag-value file into a Tcl script
as akeyed list that can be accessed and modified using the standard keyed list functions,
e.g., keylget and keylset, etc. If you've encrypted the file, you can haweyUdb decrypt
it. Conversely, you can haxenyUdb write keyed lists to a tag-value file, and, if you
desire, encrypt the file.

NOTE — Seethetclhelp tool for information on the
keylset command.

3.1.2.2 xmyCmd scramble

The scramble sub-command to theMYNAH CLUI command xmyCmd (see Section 7.3.2
of thisguide and the MYNAH System Users Guide) scramblesthe generated key that isused
by xmyUdb. Thisletsyou safely leave the keysin flat files (like Tcl scripts). Scrambled
keys can be entered in the Engine entriesin the MY NAH xmyConfig system configuration
file or provided when loading or saving sensitive data. The SE internally unscrambles the
key and usesit to decode encrypted tag-value files.
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3.1.2.3 Encrypted Database Files using des

To create an encrypted database, follow these steps:
1. Create aclear databasefile.
2. Type the command:
des -e input-file output-file
where
 input-file is the name of the clear database file
« output-file is the name to be given to the encrypted database file.

3. When you are prompted for a key thes should use to do the encryption, enter a key
(eight characters or fewer).

NOTE — Be sure to make a note of the key that you use
for the encryption. You won't be able to decode the
encrypted file without the key

For example, to encrypt afile called pass, which contains passwords, save it asafile
called pass.e, and use akey enter, you could type

des -e pass pass.e
The following will appear, prompting you to enter the key:
Enter key:
4. Deélete the clear databasefile.
Y ou can enter the key directly as an argument to des, as in the following:
des -e -k enter pass pass.e

For aMYNAH script to decrypt the encrypted file that you just created, it must know the
key that you used.

There are several waysto provide the key. The recommended order of these methodsis as
follows:

1. Havethe MYNAH Administrator enter the key (scrambled or unscrambled) as an
argument to the Key parameter for an Engine entry in the xmyConfig file. For
example, if the key has been entered as an argument to the K ey parameter, you would
enter aline such asthe following:

set ids [xnmyUdb read -file pass.e -decrypt]
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NOTE — Anyone who knows the key, however, can
decode the encrypted file and read its contents. For that
reason, we recommend you use xmyCmd scrambleto
scramble the key.

2. Enter the key (scrambled or unscrambled) directly as an argument for xmyUdb, for
example

set ids [xnmyUdb read -file pass.e -decrypt -key enter]

3. If you're running a script from theScript Builder, you can entexthgPrompt
command in the script and have the script prompt you for the key, for example

keyl set key pronpt -pronpt "Enter des Key" -echo false
set des_key [xmyPronpt [list $key pronpt]]
set ids [xmyUdb read -file pass.e -decrypt -key $des key]

The window inFigure 3-2appears.

=| MYNAH Prompt -]~

Enter xmyPrompt arguments:

Enter des Key: |

OK Cancel

Figure 3-2. Example Window Prompting for des Key
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3.1.2.4 Using an Encrypted File

One of the main uses of encrypting afile and loading it into aMY NAH script would beto

load passwords. When using the GUI, you can use the xmyPrompt command to prompt

you for the password, but you can’t do this if you run a script from the command-line (using
xmytclsh) or from the background (usingnyCmd submit).

What you can do is enter the password in a tag-value file and encryptit. In fact, you can use
the same file to load the login id, too.
3.1.24.1 Working With Keyed Lists

Before we begin, let's look briefly at how you work with a keyed list.

This is the list of ids we mentioned in Secti®.2

#Tags |ds
1stld Kkjd
2ndld ksb

3rdld Ismyth
We saved this list to a file calleBS. UsingxmyUdb, we can load this file as a keyed list.

set ids [xmyUdb read -file $env(HOVE)/ data/ | DS]
{1stld kjd} {2ndlid ksb} {3rdlid Isnyth}

NOTE — Notice that beginning the line
#Tags |ds

with a pound sign commented this line. Thereforeit did
not appear in the return from the xmyUdb command.

Thislinewas added only to illustrate the contents of each
column, labeling each column.

Using the keylget command we can extract values from thislist by specifying the tag.

set idl [keylget ids 1stld]

kjd
keylget searches the keyed list for the tag we specified, in this case 1stl d, and extracts the
value associated with it, kjd.

Using the same techniques, you can extract val ues from an encrypted file simply by adding
the -decrypt argument and the decryption key, as described in Section 3.1.2.4.2.
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3.1.2.4.2  Example of Loading Data from Keyed Lists
For our example, we'll use the login id and password for an anonyftpseassion.

NOTE — While the password for an anonymous ftp
session (usually your e-mail address) is not sensitive data,
the technigues we’ll use will apply for cases where the
password is sensitive.

1. Create a flat file — let’s call ibgin — containing the id and password as tag-value
pairs, one pair per line, such as:

#Tag Value
1stid anonymous
1stPass  kjb@

2. Encrypt the fildogin (with the keyopen) and save it as a file calléogin.e.
des -e -k open login login.e
3. Delete thdogin file.

4. If you want, you can scramble the kapen. In our example we're saving it to a file
calledkeyl.

xnmyCnd scranble -k open keyl

The output file is optional, but this way you have a permanent record of the scrambled
key. Even if someone else gains access to this scrambled key, they would not be able
to use it to decrypt your file; only an SE can use the scrambled key to decrypt the file
when it is running a script.

5. You can now load this file, as in the following.

xnyLoadPkg Ter mAsync

set conn2 [xnyTer mAsync connect ]

set logon [xmyUdb read -file $env(HOVE)/data/l ogin.e \
-decrypt -key [read file keyl]]

set logid [keylget |ogon 1stid]

set password [keyl get | ogon 1stpass]

$conn2 sendWait “ftp fake_ftp.com\r” -expect “:

$conn2 sendWait “$logid\r” -expect “d:”

$conn2 sendWait “$password\r” -expect “> “

$conn2 sendWait “cd pub/new_this_week\r” -expect “> “

$conn2 sendWait “prompt\r” -expect “> “

$conn2 sendWait “lcd /u/kjb/NEW\r” -expect “> “

$conn2 sendWait “mget *\r" -expect “> “

$conn2 sendWait “bye\r” -expect “:

$conn2 disconnect

XmyEXxit
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3.1.3 Concealing Sensitive Data in Async SUTimages Files

Y ou can conceal sensitive datain an Async SUTimagesfile by using the -secr et option for
asend (See Section 9.5.1.10) or sendWait (See Section 9.5.1.11) method. When you use
this option, the string that is sent to the SUT will not appear in the SUTimages file
associated with that connection. In its place, the string <hidden data> will appear.

NOTE — See Section 2.5.4 for more information about
the SUTimagesfile.

For example, you are logging onto a SUT and you must enter your password. If moses123
is your password, you would code the following (with additional options that you would
want and the appropriate string for the -expect option):

$conn5 sendWait “moses123\r” -expect “\] “ -secret

After you replay the script or code that contains this command, the SUTimagesfile
associated with $conn5 will contain the following information (note that index shown
below isan example):

IMAGE HEADER - String Sent (index:17014)
<hidden data>
IMAGE FOOTER -

3-8



BR 007-252-004 MYNAH System Scripting Guide
Issue 4, December 1998 Scripting Hints
Revision 1, February 1999 Release 5.3

3.2 Debugging - Dealing with Errors and Exceptions

3.2.1 Overview

Tcl errors can occur for any number of reasons. Y ou may have mis-typed and entered a
nonexistent command. Y ou may not have entered the correct number of arguments. There
may be input/output problems. A command may have timed-out. Often, these errors are
severe enough to abort processing.

Errors, though, arejust part of the Tcl concept of exceptions. An exception isany event

that can abort a script, be it an error or acommand such as break, continue, and return.

Tcl has the ability to “catch” exceptions, only part of the script is lost and the script can try
toignore or, if possible, recover from the exception. Using the return valuedtomyou

can code your script to manage the exception condition, e.g., decide whether to continue or
gracefully stop a script at that point. The following subsections describe several methods
for managing exception conditions.

3.2.2 Tcl Error/Exception Information Procedures

Tcl contains several commands related to exceptganeh (Sectiord.6.1), error
(AppendixA.11), andreturn (AppendixA.48). The Tcl command that manages
exceptions igatch, which can trap the error so that the script does not aoot. and
return do not trap exceptions, but can be used when processing exceptions.

In addition, Tcl contains several global variablrsor Code (Section4.6.2.7) and
errorinfo (Section4.6.2.9, that return information resulting from errors.

3.2.3 MYNAH Exception Handling

NOTE — This section contains excerpts from a script
using the Term3270 Package. The commands and
methods for the Term3270 Package are used to illustrate
using the exception handling processes. For adescription
of the Term3270 Package, see Section 10.

In general, MYNAH Tcl commands use the standard exception handling facility. If an
exceptionisoccurs (the command callback returnsTCL _ERROR) and if not caught by the
script, then the script aborts and the Tcl interpreter is deleted if the SE isrunning in
Stateless or ConnOnly mode.
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3.2.3.1 General Actions

Catching exceptions is done using the Tcl catch command.
If aMYNAH or Tcl command fails, the catch command

1. Createsameaningful error message, which can be retrieved if you specify the
varname argument for the catch command.

2. Populatesthe global Tcl variable error Code. The variable consists of alist with one
or more elements, the first of which isthe class of error. The second argument is the
symbolic name for the particular error. (e.g. ARGMISSING.)

NOTE — error Codeisnot implemented for all MYNAH
extensions.

3. ReturnsTCL_ERROR.

3.2.3.2 Error Processing

When an error occurs, the current command is aborted. If this command is achild process
of ascript or procedure (i.e., is part of alarger script), the parent script or processis also
aborted, and so on until all active Tcl commands are aborted. A message describing the
error is generated and is available viathe errorInfo and error Code variables, but these
may not tell all you need or want to know about where the problem occurred. Y ou may want
to generate aspecific error message describing what happened and where. In addition, there
may be situations where you want to continue script execution after an error has occurred.

INMYNAH 5.2, all error processing should bedoneviaTcl statements. Wait until adesired
response occurs. If it doesn’t occur, then you can us&ch to evaluate the result and use
the result of theatch command as the input for a way of gracefully exiting from the script.

Figure3-3 shows an excerpt from a Term3270 package script where you are preparing to
logon to a program.

set expscreen USERI D
$conn type -text "stu08"
if { [catch {$conn sendWait -key enter -expect $expscreen}]} {
xnyPrint "ERROR did not get screen: $expscreen”
syncl nokLogof f
$conn di sconnect
return O

}

#i f get here, have | ogon screen, enter logid

$conn type -text $l ognane

Figure 3-3. Error Processing Example
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A facsimile of the logon screen appears in Figure 3-4.

AUTHORI ZED USE ONLY - | MOK STUO8
DATE: 05/31/96 TI ME: 13:21:53
NCDE NAME: TCP10081
USERI Dt
PASSWORD:
USER DESCRI PTOR:
GROUP NAME:
NEW PASSWORD:
OUTPUT SECURI TY AVAI LABLE

Figure 3-4. Example 3270 Logon Window

On thislogon window, you expect to find astring called USERID, i.e,, thisisthe value for
the -expect option. If thisstring is not found on this screen, then you have connected to the
wrong program. If so, you would want to log off from this system and close your Term3270
connection. Therefore, acatch command is entered, which evaluates a sendWait
operation.

The Term3270 method sendWait (Section 10.4.1.18) sends a 3270 function key to a

system and waits for an expected return. In our example, sendWait expects to find the

string USERID on the current screen. catch evaluates this sendWait operation. If

sendWait doesn't find the expected string, the script executes a procedure that logs off
from the system and then deletes the connection. If the string is not éatotdreturns 1,
therefore théf code is executed. If the expected string is found, the script continues
executing, i.e., catch returns 0, thereforefticede is not executed and the script continues.

NOTE — synclmokL ogoff isalocally defined
procedure used to log off from a system called IMOK.
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3.3  Output Ownership Considerations

How you execute a script impacts ownership of any output files. When you submit a script
for background execution, the system assigns ownership of the executing script and all
output to the MY NAH Administrator or the person who started the MY NAH processes.

NOTE — The following discussion assumes that the
logid of the MYNAH Administrator is madmin and that
madmin started the MY NAH processes.

NOTE — This section uses the TermAsync method
sendWait to illustrate these techniques. Briefly,
sendWait sends a string, such asaloginid or a UNIX
command, to the connection and waits until an expected
string isreturned, such as

sendWait "lIs\r" -expect "$ "

In this case, sendW ait sends the Is command and waits
until it receives the $ prompt, which is the prompt of the
initiator of the MY NAH processes. For acomplete
explanation of sendWait, see Section 9.5.1.11.

If you want your script to generate output files, we recommend the foll owing measures.

3.3.1 Execution Directory Permissions When Using the BEE

When you execute ascript using xmyCmd submit, the system generates several filesinthe
directory containing the script. madmin must have permission to write these filesin this
directory. Typically, you will be part of the same UNIX group that madmin is. For
example, if you decide to create a directory to contain all of your scripts, e.g. scripts, you
should grant read/write permissions to madmin (and therefore the UNIX group to which
you and madmin belong) asin

chmod 775 scripts

3.3.2 File Ownership When Using the BEE

Besides the system output files, you can havethe MY NAH System save files generated by
the script, such as a capture of the current screen or files transferred by an ftp session. If

you execute the script from the background, madmin will own all of the filesin the output
directory and the output directory itself; you will have only read permissionsfor thesefiles.
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If this happens, you can include statements in your script to change the permissions of the
user-specified output files.

The script in Figure 3-5 makes aconnection, lists the contents and pathname of the current
directory, and saves the most recent response and screen in the files
fuserg/kjb/OUTPUT/screen and /user §'kjb/OUTPUT/path, respectively. We then send a
chmod command to change the permissions on thosefiles.

xnyLoadPkg Ter mAsync

set connl [xnyTer mAsync connect]

$connl sendWait “PS1=\"% \"\r" -expect “% “

$connl wait -expect “% “

$connl sendWait “Is\r” -expect “% “

$connl sendWait “pwd\r” -expect “% *

$connl response -file /users/kjp/OUTPUT/path

$connl screen -file /users/kjb/OUTPUT/screen

$connl sendWait “chmod 666 /users/kjb/OUTPUT/path\r’\
-expect “% “

$connl sendWait “chmod 666 /users/kjb/OUTPUT/screen\r’\
-expect “% “

$connl disconnect

xmyExit

Figure 3-5. Example Script to Change Permissions of Output Files
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3.4  Setting Output Levels

The amount of output that is generated is controlled in one of two ways:

« The MYNAH Administrator sets initial output levels by entering a value for the
OutputL evel parameter oEngine entry in thexmyConfig file.

* You can control the output level for an entire script or part of a script using the
xmyVar (OutputL evel) array variable. (Se8ection 6.13

Valid OutputL evel values for the events that can be recorded are

childscr Records child script events.
compare Records comparison events.
error Records error events.

lang Records language events.
script Records script events.

summary  Records summary events.
sutimage  Records SUTimage events.
suttiming  Records SUT Timing events.
testobj Records test object events.
user Records user events.

Input toxmyVar (OutputL evel) is a Tcl list of zero or more of th@utputL evel event
values listed above. In addition to these values, you can also use the following to set the
output level:

“ou

» SettingOutputL evel to nothing using a empty string “ “, for example,

set xmyVar (Qut put Level)

means that no subsequent events will be recorded in the output file.
NOTE — The vaue for the xmyVar (OutputL evel)
variableisreturned or set using the Tcl command, set. See

Section4.1.3and Appendix A.51 for information onusing
the set command.

« SettingOutputL evel to everything by using an asterigh,(for example,
set xmyVar (CQut put Level ) *

means that output will be created for all valid types.
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It is suggested that:
* You should always choose to produce, at minimsgmpt anderror events.

* You should never choosang events for an entire script. These events are useful when
attempting to debug a script but you should turn them on by using
xmyVar (OutputL evel) with thelang value just before the lines of code that are
causing the problem.

34.1 Returning the Current Output Level

To see what the current output level setting is, simply type
set xmyVar (Qut put Level)
In the following example, we see that script and error events are set.

> set xnyVar (Qut put Level)
script error

3.4.2 Changing the Output Level

To change the output level, enter @etputlL evel values for events you want to record as
input to thexmyVar (OutputL evel) variable. The event values are entered as elements of
a list delimited by braces ({}), for example

> set xnyVar(QutputLevel) {error childscr conpare script user}
error childscr conpare script user

The new output level will bexactly what you enter as the inpubamyVar (OutputL evel),
overwriting the previous level. For example, if your initial output level setting is the
recommended minimum setting of producsagipt anderror events and you want to
temporarily produce output fteing events in addition tscript anderror events, you must
enter all three event values as inputtoyVar (OutputL evel), as in

> set xnyVar (QutputLevel) {script error |ang}
script error |ang
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3.5 Script Termination

This section presents severa hints to consider when you decide how to terminate your
script.

3.5.1 Using a Termination Procedure

When a script terminates, there are common activities that should occur. For example,
typical "end of script" processing involves producing amessage in the script output file that
summarizes script success or failure.

It is advisable to centralize al final processing in atermination procedure because:

 Scripts will be standardized: all scripts will perform the same "end of script"
processing.

» Script maintenance will be reduced: any updates are confined to one script.

Consider the example presented above producing a standard message upon script
termination. This could be done by checking the global vana¥ar (FailedCompares)
and passing an argument to ¥meyExit command, as in the following example:

if {xmyVar(FailedCompares) == 0} {

xmyExit " OK: no failed compares'
}else{

xmyExit " ERROR: at least one compare failed"
}

Without a termination procedure, everyone who is coding scripts would have to include
these commands in their scripts. Yet, with a termination procedurexXgRy,oc), which
would contain these same commands, the only command that's required in everyone’s
scripts is the command to invoke the procedure, as in the following example:

exi t Proc

An alternative to including a command in the script to invoke the procedure would be to
use the MYNAH termination proceduEitHandler. This procedure can be invoked
automatically when the script reaches its end by setting the global array variable
xmyVar (ExitHandler). For more information about using this procedure Ssgion 6.6
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3.5.2 Cleanup for Scripts Sent to ConnOnly and Fullstate SEs

For a script that is submitted to an SE whose state is ConnOnly or Fullstate, connections
that were opened in the script remain active when the script terminates.

Because of this, the script should contain the code that will bring opened connectionsto an
appropriate state in the system where they will be ready for use when the next script comes
along for execution. For example, if thefirst script logs onto an application, the appropriate
state for the next script could be the first screen after the logon process completes. That's

where the first script should "leave off."

One method for coding for this situation is to include the required code in a procedure,
possibly an ExitHandler procedure. For more information about using this procedure, see
Section 6.6.

3.5.3 Sample Code

Thissectionillustrates one simple example of the procedures used to terminate ascript. The
example assumes you have logged on to a system called imok and are testing a program
caled kurtz.

1. If logged onto a SUT, log off.

2. Disconnect the MYNAH connection.

3. Exit from the script.
NOTE — This section contains excerpts from a script
using the Term3270 Package. The commands and
methods for the Term3270 Package are used to illustrate

the script termination processes. For a description of the
Term3270 Package, see Section 10.

Figure 3-6 shows an example of how the procedures used to terminate a script may be
accessed by a script. The KurtzOff procedure (Figure 3-7) logs off from kurtz, the
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Imok L ogoff procedure (Figure 3-8) logs off from imok, and the GenEnd procedure
(Figure 3-9) exits the script.

# SCRI PT TERM NATI ON PROCEDURE CALLS AT BOTTOM OF SCRI PT
#if get here, need ternination processing

#l og of f kurtz
KurtzOFf $conn

#1 og of f i nok
| mokLogof f $conn

#exit the script
GenEnd $conn

Figure 3-6. Example Script Termination Procedures

Let's examine each of these procedures. Notice that each procedure has an argument for the
connection handle. This “tells” the procedure the name of the connection in which to
perform the commands.

Figure3-7 shows th& urtzOff procedure. To exit from tHeurtz system, you must enter

the character “X” in row one, column two on the current screen. The procedure sends this
character to the SUT via tigpe method. After pressing the enter key, it khetz

Selection Screen is not displayed, however, this will create an error, sedtwh command

is used to “catch the error.” This allows you to code the script to manage the error condition.
In this case, the procedure prints a message and returns a “0.”

proc KurtzOFf {conn} {
#LOG OFF KURTZ
set expscreen {"KURTZ SELECTI ON SCREEN'}

#access entity screen
$conn type -text "X" -position {1 2}

if {[catch {$conn sendWait -key enter -expect $expscreen}]} {
xnyPrint "ERROR did not get screen: $expscreen”
return O

}

#if get here, no errors
return 1

Figure 3-7. Example SUT Log Off Script
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Figure 3-8 shows the | mok L ogoff procedure. To log off from the imok system, you must
enter the string /rcl on the connection window. The catch command is used again (see
preceding description).

proc | mokLogoff {conn} {
#PURPCSE: LOG OFF | MOK

#1 og off

$conn t ype -text “/rcl” -position {1 2}

if {[catch {$conn sendWait -key enter}]} {
xmyPrint "ERROR: /rcl failed"
return O

}

#if get here, no errors
return 1

Figure 3-8. Example System Log Off Procedure

Figure 3-9 showsthe GenEnd procedure. The procedure first uses the global command to
make the xmyVar global array accessible to the procedure. Thislets you print the counts
generated by the xmyVar comparison elements. The script prints the contents of the
xmyVar comparison elements. Finally, the script exits. If an exit string is specified, then
the script exits with the exit string. Thisis very similar to what you might do if you are
coding an ExitHandler procedure.

proc GenEnd {conn {exitstr “}} {
# PURPOSE: TERMINATE A SCRIPT
global xmyVar

# PRINT COUNTS FROM GLOBAL ARRAY
xmyPrint -text $xmyVar(GoodCompares)
xmyPrint -text $xmyVar(FailedCompares)
xmyPrint -text $xmyVar(WarningCompares)

#finally, exit the script
if {$exitstr 1= “} {
xmyExit $exitstr
}else {
xmyExit

}

Figure 3-9. Example Script Exit Procedure
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3.6  UNIX Commands in Scripts

Y ou can include UNIX commands in your scripts, but how you use UNIX commands
depends on what type of SE you use to execute the script.

If you submit ascript using aCommand-line SE, you can simply enter the UNIX command.
If you are using an Embedded or Background SE, UNIX commands must be “exec”ed, that
is you must preface the command with the &ec command (AppendiA.13).

For example, ixmytclsh (for a Command-Line SE) typing
vi exanplefile.txt

runs the UNIXvi command in the windowmytclsh is in. In the Background SE, a script
containing the linei /tmp/file will exit abnormally with the message

error: Auto execution of Unix commands only supported as
interactive commands. Use “exec” to execute “vi”

Y ou must enter this command as
exec ping myserver
for Embedded or Background SEs.

Y ou can use the env array to read and write $SHOM E environment variables. For example,
to read in your home directory and assign it to a Tcl variable, you would type

set path $env(HOME)
lu/kjb
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4. Tcl Basics

This section isdesigned to be abasic introduction to Tcl. After you finish this section, you
should have abasic knowledge of the language. This section is divided into several
subsections, each detailing a specific Tcl category. Table 4-1 lists these subsections.

Table 4-1. Section Contents

Section Name Description Section Number

Before We Begin This subsection introduces some basicideas |4.1, Page 4-2
and concepts, including a discussion of some
basic Tcl commands.

Expressions This subsection discusses the basics of Tgl4.2, Page 4-7
expressions using the TCL operands, operators,
and math functions.

Tcl Syntax This subsection describes the Tcl syntax, the3, Page 4-15

rules that determine how commands are u
focusing on substitution, quoting, and
commenting.

sed,

Listsand Arrays

This subsection describes the Tcl facilities
handling collections of data.

A, Page 4-21

Control Flows

This subsection describes the Tcl commarn
(e.q.if, while, andfor) for controlling the flow
of script execution.

ds5, Page 4-36

Tcl Error/Exception
Procedures

This subsection describes Tcl command fa
trapping errors so that a script does not ab

#.6, Page 4-46
ort.

Procedures

This subsection describes the methods of
creating new Tcl command procedures.

4.7, Page 4-50

String Manipulation

This subsection describes the basics of pa
matching for string manipulation.

tted) Page 4-53

File Input/Output This subsection describes basic Tcl 4.9, Page 4-55
input/output functions, concentrating on
opening and closing files.

Using xmytclsh This subsection describes the use of the [4.10, Page 4-5

xmytclsh program to test Tcl commands.

Importing ScriptsUsing
the source Command

This subsection provides basic information
how to import scripts for execution.

4111, Page 4-6
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4.1 Before We Begin

There are some basic concepts and ideas that we must first mention before we begin. In
addition, arudimentary knowledge of afew basic Tcl commands, set, unset, expr, append
and incr, which are used in examplesin the following sections, will also be helpful.

NOTE — Theseare only brief descriptions of these basic
commands. Complete descriptions of these commands
and al basic Tcl commands can be found in Appendix A.

411 Examples in this Document

The MYNAH System provides a utility program, xmytclsh (Section 4.10), that letsyou
interactively run Tcl commands, including all MY NAH extensions.

When you start the program, the xmytclsh prompt (> ) appears. The responsereturned from
each command entered to xmytclsh appears on a separate line without the prompt, asin;

xnytcl sh
> set x 5
5

The examples in this document have been created as if they were entered using xmytclsh.
You, inturn, may wish to use xmytclsh to verify the examplesincluded in this section or
to test your own examples.

4.1.2 Basic Concepts and Definitions

Theonly datatypein Tcl isastring . All commands, arguments, and results are strings. A
Tcl string, however, can represent, among other things, integers, floating point numbers,
and lists. A string containing words separated by white spaceisalist .

Tcl commands are similar in form to shell commands: each command consists of one or
more words separated by spaces or tabs, and <newline> or a semi-colon (;) ends a
command. The first word of each command is always the command name and the rest of
the words are interpreted as arguments. What forms the arguments take are determined by
each individual command.

Oneof the basic Tcl stringsisthe variable , auser defined quantity that can assume one of
aset of values. You can use the variable to act as input to Tcl commands.

The following subsections describe the basic Tcl commands used to create and manipul ate
strings. Since they are so basic, we concentrate on creating and manipulating variables.
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4.1.3 set

Syntax
set variable ?val ue?
Return
Vaue of the variable
Description
The set command assigns or “sets” a striegl. takes one or two arguments.

When using two argumentsgt assigns the value to the variable. The value can be an
integer, string, or expression.

When using one argumeskt returns the current value of the variable.
Example

> set a 2
2

> set b hello
hel |l o

> set a
2

4.1.4 unset

Syntax

unset variable ?variable? ...
Return

No return
Description

The unset command destroys a variable created by set. unset takes at |east one
argument.

Example

To remove both of the variables we created in the previous section, type

unset a b
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4.1.5 expr

Syntax

expr argument ?argument? ...
Return

String of the expression’s value
Description

Theexpr command evaluates arpression, which is a combination of values (called
operands) and operators. Specificadkpr concatenates an argument, evaluates the
result as a Tcl expression, and returns the value.

Example

> expr 6.7 + 5.5
12. 2

41.6 incr

Syntax

i ncr variabl e ?val ue?
Return

New value of the variable incremented by the specified value
Description

Theincr command increments a variable by the supplied valgetakes either one

or two arguments, a required variable and an optional incremental value. The
incremental value must be a positive or negative integer. If you don’t specify a value,
Tcl automatically adds one (1) to the variable.

Example

> set x 12
>incr x 5
17

> incr X
18

>incr x -7
11
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4.1.7 append

Syntax

append variable value ?value? ...
Return

Appended value of the variable
Description

Theappend command appends one or more valuesto avariable, that isthey are added
to the end of the variable. append takes two or more arguments.

The appended values are treated astext. Instead of adding the two integerstogether as
incr does, append simply treated them asiif they were |etters.

Example

> set x 5

5

> append x 6
56

> append x Y
56Y

4.1.8 history

Syntax

hi story ?option ? ?argarg... ?
Return

A listing of previously executed commands
Description

The history command lets you perform severa actions on events, which are
previously executed commands. Initssimpliest form, history returnsahistory list,
alist of these events with an event number assigned to each event.

NOTE — By default, only the 20 most recent events are
returned, but you can tell history to retain more events.

history takes several optionsthat let you perform other functions besidesreturning the
history list, including re-executing and changing a command.
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Example

Aswesaid, the simpliest use of history isto return the history list, asin the following:

> xmyLoadPkg Ter mAsync

> set x 5

5

> set y 7

7

> history
1 xmyLoadPkg Ter mAsync
2 set x5

3 set y7
4 history

In the following examples, ther edo option re-executes the second command from the
abovelist, the change option replaces the value of the original second command, and
the event option returns the new value of the second command.

history redo 2
hi story change "set x 7.7" 2

history event 2
set x 7.7

>
5
>
>

Lastly, history isre-executed to confirm the change and r edo generates the new value
of the variable x.

> history

xnyLoadPkg Ter mAsync
set x 7.7

set y 7

hi story

set x 5

hi story change "set x 7.7" 2
history event 2

hi story

> history redo 2

7.7

O~NO UL WNPE
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4.2  Expressions

Aswe mentioned in Section 4.1.5, expressions are a combination of values (called
operands) and operators. All Tcl expression commands reguire one or more arguments.
expr isonly one of these commandsand isin fact the simplest. For example, if requirestwo
arguments, both of which can be expressions: the result from the evaluation of the first is
used to determine whether or not to eval uate the second. (See Section 4.5.1 for adiscussion
of theif command.)

4.2.1 Operands

Normally, operands are integers or real numbers, and these can be variables or constants.
As we've mentioned, variables are set usingstheommand.

Constants are usually decimal (base 10). There are, however, ways to use different number
bases. If the first character is a 0 (zero), then the constant is considered to be octal (base 8).
If the first two characters are Ox, then the number is considered to be hexadecimal

(base 16). For instance, the examples in Téflare all equal to the decimal constant 422.

Table 4-2. Tcl Number Base Example

Constant Base
422 | decimal
0646 | octal
0x1A6 | hexadecimal

For floating-point numbers, Tcl accepts most of the forms defined for ANSI C with the
exception of the f, F, |, and L suffixes. Figurd shows valid examples of floating-point
numbers.

5.3
6.28e+7
TES

9.

Figure 4-1. Floating-Point Number Examples
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4.2.2 Operators

Tcl supports arithmetic, relational, logical, bitwise, and choice operators similar to those
used in ANSI C expressions. Aswith ANSI C, Tcl treats a zero value (such asfor a
relational or logical operator) asfalse and anything else astrue. Tcl uses 1 for trueand O for
false.

In each of the following sections, the operators are listed in the order of precedence.
Additionally, the types of operators are listed in the general order of precedence. The exact
order of precedence is discussed in Section 4.2.2.6.

4221 Arithmetic Operators
Tcl supports the arithmetic operators -, +, *, /, and %. The - operator can be used for two
operations:

» For negation, as if(7* $x)

* For subtraction, as i5

Table4-3 lists the Tcl arithmetic operators.

Table 4-3. Tcl Arithmetic Operators

Syntax Results

-X Return the negative of

x*y  |Multiply x andy.

xly Divide x by y. If both operands are integers, the result is truncated to an in

leger.

the modulus operator.

x%y | Remainder when dividing by y. Both operands must be integers. This is called

x+y | Add x andy.

X-y Subtracty from x.
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4222 Relational Operators

Tcl supports the relational operators <, >, <=, and >=, which are used to compare two
values. If the operands meet the conditions, the operators produce atrue (1) result. If the
operands do not meet the conditions, the operators produce afalse (0) result. Table 4-3lists
the Tcl relational operators.

Table 4-4. Tcl Relational Operators

Syntax Description Results
X<y Lessthan lif xislessthany, else0
x>y Greater than 1lif xisgreater thany, else 0
X<=y Less than or equal 1lif xislessthan or equa toy, else 0
X>= Greater than or equal | 1if xisgreater than or equal toy, else 0
X==y Equal to lifxisequal toy, else 0
xl=y Not equal to lif xisnot equal toy, else 0

4.2.2.3 Logical Operators

Tcl supports the logical operators!, &&, and ||, which are used to combine the results of
relational operators, such as
($x > 6) || ($x < 13)

Table 4-3 liststhe Tcl logical operators.

Table 4-5. Tcl Logical Operators

Syntax Description Results
IX Logical NOT of x. lif xisazero, else .
X& &Yy Logical AND of xandy. |1ifxandy arenon-zero, else0.
X|ly Logical OR of xandy. 1if either x or y is non-zero, else 0.
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4224

Bitwise Operators

Tcl supportsthe logical operators~, <<, >>, &, ”, and |, which manipulate the individual
bits of integers. Table 4-3 lists the Tcl bitwise operators.

Table 4-6. Tcl Bitwise Operators

Syntax Description Results
~X Bitwise complement (ones | Theresult isbitsthat are the opposite of thosein
complement) of x. the operand: 1's replace 0's and O’s replace 1's

X<<y Left-shiftx by y bits. 0’s are shifted into the low-order bits.

X>>y Arithmetic right-shiftx by y | 0’s are shifted in for positive numbers and 1's

bits. are shifted in for negative number.

X&Y Bitwise AND of x andy. Each bit of the result is generated by applying
the AND function to the corresponding bits |of
thex andy operands.

XNy Bitwise exclusive OR of |Each bit of the result is generated by apply|ng

x andy. the exclusive OR function to the corresponding
bits of thex andy operands.

Xy Bitwise OR ofx andy. Each bit of the result is generated by applyjng
the OR function to the corresponding bits ofithe
x andy operands.

4.2.2.5 Choice Operator

Tcl has only one choice operator, ?, which lets you select one of two results. The choice
operator takes three operands and has the syntax.

X?y:z

If x istrue, theny. If x isfalse, then z.

Thefirst operand isevaluated. If the solution istrue (non-zero), then the operand following
the ?is evaluated and becomes the result of the expression; if the solution is zero (false),
the second operand is evaluated and becomes the resullt.
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42.2.6 Precedence

Table4-7 listsal of the Tcl-supported operators described in the previous subsections; the
horizontal lines separate the operatorsinto groupswith the same precedence. Thistablealso
lists the operand type (integer, floating-point, and string) for each operator.

Table 4-7. Tcl Operator Precedence

Operator Operand Types

-X integer, floating-point

IX integer, floating-point

~X integer

X*y integer, floating-point

xly integer, floating-point

X%y integer

X+y integer, floating-point

X-y integer, floating-point

X<<y integer

X>>y integer

X<y integer, floating-point, string
x>y integer, floating-point, string
X<zy integer, floating-point, string
X>zy integer, floating-point, string
X==y integer, floating-point, string
xl=y integer, floating-point, string
X&Yy integer

XNy integer

x|y integer

X& &Yy integer, floating-point

X|ly integer, floating-point

Xz X: integer, floating-point

Operators with higher precedence appear above operators with lower precedence. For
example,

expr (11/3<=4)

yields the result true (1) since the/ operator has a higher precedence than the <= operator.
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Y ou can use parenthesis to indicate how you want operatorsto be evaluated; whatever isin
the parenthesis will be evaluated first. For example,

expr (7*(5+4))
yields 63, but

expr (7*5+4)
yields 39.

Operatorswith the same precedencelevel are grouped from left to right. For example 7+ 5-3
and (7+5)-3 are equal; both evaluate to 9.

4-12



BR 007-252-004
Issue 4, December 1998
Revision 1, February 1999

MYNAH System Scripting Guide
Tcl Basics
Release 5.3

4.2.3 Mathematical Functions

Tcl supports many mathematical functions, such as sin (the trigonometric [trig] sine
function) and sgrt (sgquare root). These functions can be used as arguments for expressions
and are invoked using standard functional notation, asin the following examples:

expr 3*tan($a)
expr sqrt($x) + $b

Table 4-8 lists the Tcl-supported trigonometric functions.

NOTE — All arguments for trigonometric functions are
expressed in radians.

Table 4-8. Tcl Trig Functions

Function Description
acos(x) Arc cosine of x, intherange 0 < X< 1L
asin(x) Arc sine of x, inthe range -1/2 < x < 112
atan(x) Arc tangent of x, intherange -W2 < x < 17/2.
atan2(x,y) Arc tangent of x/y, in the range -1/2 < x < T/2.
cos(x) Cosine of x.
cosh(x) Hyperbolic cosine of x.
sin(x) Sine of x.
sinh(x) Hyperbolic sine of x.
tan(x) Tangent of x.
tanh(x) Hyperbolic tangent of x.
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Table 4-9 lists the standard Tcl-supported math functions.

Table 4-9. Tcl Math Functions

Function Description
abs(x) Absolute value of x.
ceil(x) Smallest integer not less than x.
double(x) Real value equal to the integer x.
exp(x) e raised to the xth power, i.e., €,
floor(x) Largest integer not greater than x.
fmod(x,y) Floating-point remainder of x/y.
hypot(x) Square root of (x° + y?). Thisis the hypotenuse of aright triangle.
int(x) Integer from truncating x.
log(x) Natural logarithm of x.
10g10(x) Base 10 logarithm of x.
pow(X,y) X raised to the yth power, i.e., ¥.
round(x) Integer from rounding x.
sgrt(x) Square root of x.

4.2.4 Conversion

When you use operands of different types, Tcl converts them to the sametype, e.g., if one
in an integer and the other is floating-point, both are converted to floating-point.
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4.3 Tcl Syntax

This section describes the Tcl syntax, the rules that determine how commands are used.

43.1 Substitution

Tcl provides three forms of substitution: variable, command, and backslash. Each
substitution causes some of the original characters of aword to be replaced with another
value.

43.1.1 Variable

Variable substitution using “$” lets you use the value of avariable in acommand,;

characters following the $ are treated as avariable. A basic example would be to type
set ¢ %$a

The $ causes the Tcl interpreter to perform the substitution, assigning the current value of
the variable a to the variable c.

A moreillustrative example would be

> set a 6
> expr $a+3
9

where the variable a is assigned the value 6, which, using the expr command, is added to 3.

Y ou can have variable substitutions anywhere in an argument, such as

> set a 6
> expr $a*%a
36

In this example, two substitutions occurred within the same argument, i.e., 6 times 6.

43.1.2 Command

Tcl alsoletsyou use the result of acommand as an argument to another command. For this,
you put square brackets around a command or script excerpt. For example, type

> set a 6
> set c [expr $a/2]
3
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Everything inside the square bracketsis evaluated by Tcl as a separate command. In this
case, the command happens to be expr. The value of aiisdivided by 2 and this hew value
is assigned to c. Square brackets can be nested. Try entering

set e [expr $c*[expr $a+4]]

Given the values of a and ¢ from the previous example (6 and 3, respectively), e would
assume the value 30 (i.e., 4*(6+4)).

43.1.3 Backslash

The backslash character overrides the special meaning of the following character, such as
a$, aspace, or aleft bracket ([); the character isinterpreted literally and not according to
its Tcl-based characteristics. If you typed

> set d \$%a

$a
the variable d isliterally set to the characters $a and not 6, assuming the value for a from
the previous examples.

Tcl does not allow embedded spaces in words, but the backd ash lets you use spacesin
arguments, such as

> set x this\ string\ uses\ enbedded\ spaces
this string uses enbedded spaces

A backslash suppresses only the Tcl interpretation of the character immediately following
it. In this example

> set x 6.5; set y \$x
$6. 5

thefirst dollar sign is passed as aliteral character while the second is used for variable
substitution.

The backslash can also be used to insert specia characters and functions, including all
sequences defined for ANSI C, such as\t for atab. Table 4-10listsall of the Tcl-supported
backd ash sequences.
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Table 4-10. Tcl Backslash Sequences

Backslash Sequence Replaced By
\a Audible aert (0x7)
\b Backspace (0x8)

\f Form feed (Oxc)

\n Newline (0xa)

\r Carriage return (0xd)

\t Tab (0x9)

\v Vertical tab (Oxb)

\ddd Octal value

\xhh Hex value from hh

\{ space} A single space character
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4.3.2 Quoting

Much like the backslash character, quoting suppresses the effect of specia characters
(white spaces, new-lines, semicolons). While only the character following abackslash is
suppressed, everything quoted is suppressed, such as when you want an argument to
include embedded spaces.

Tcl letsyou use two forms of quoting: double quotes and braces. The quote character must
be the first character of the quoted argument. The quote character is stripped off when the
argument is passed to the interpreter.

4321 Using Double Quotes

When using double quotes, everything from the first double quote to the closing double
guoteisinterpreted as one command argument; all spaces, tabs, newlines, and semicolons
in the argument lose their special meaning. Dollar signs and brackets are not affected by
double quotes. Y ou can retype the second example in Section 4.3.1.3 without using a
backslash in the following way.

> set x "this string uses enbedded spaces”
this string uses enbedded spaces

Similarly, you could type

> set d "$a"
6

assuming $a is still set to the value from Section 4.3.1.2.
A dightly more elaborate exampleis

> set x 3.1

> set test "x is $x\n$x squared is [expr $x*$x]"
x is 3.1

3.1 squared is 9.61

NOTE — This can also be written

set x 3.1
set test "x is $x
$x squared is [expr $x*$x]"

with the newline replacing the newline character (\n).
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4322 Using Braces

Y ou can also use the braces to suppress special characters. While double quotes disable
only word and command separators (e.g., white spaces, newlines, semi-colons), braces
disable ailmost all special characters. For example, the last example for double quotes
rewritten using braces would yield the following:

> set x 3.1
> set test {x is $x\n$x squared is [expr $x*$x]}
X is $x\n$x squared is [expr $x*$x]

Because the braces suppress the variable substitution for the $, the characters $x\n$x and
$x*$x areinterpreted literally.

NOTE — The next example uses the while command.
Briefly, the syntax for whileis

whil e test whil e _body

while evaluatestest. If the result is zero, execution of the
whileloop isterminated and the next command in the Tcl
script isexecuted. If theresult isnon-zero, while executes
the while_body script, re-evaluates test, and continues
until the test result is zero. (See Section 4.5.2.1 for a
further discussion on the while command.)

A primary use of bracesisto defer evaluation. Normally, the Tcl parser immediately
processes specia characters. Using deferred evaluation, special characters are passed as
part of the argument to a command procedure, which then processes the characters.
Consider the following script that calculates the square of the first five integers.

>set x 1

> while {$x < 5} {
set square [expr $x*$x]
set x [expr $x+1]

NOTE — When using braces, the xmytclsh prompt does
not appear until you enter the closing brace.

The braces enclosethet est and whi | e_body partsto defer substitution. Thet est
expression $x<5 is evaluated at the beginning of each iteration and is used to determine
whether or not to terminate the while loop. This way, the substitution is done anew each
time while evaluates the script. If you had typed

whi |l e $x<5

thet est expression would have been evaluated once as a constant expression, i.e., 1<5,
and the loop would have executed forever.
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4.3.3 Comments

Y ou can add comments to a script by entering a pound sign (#) as the first non-blank
character of aline; all characters following the # until a newline will be treated as a
comment. If the # appears anywhere other then as the first non-blank character of aline, it
will betreated asan ordinary character unlessitisimmediately preceded by asemicolon (;).

# This is a correct comment
> set x 3 # This is not a coment
> set x 3; # This is a correct conment

In the first example, the # appears in the first non-blank character, so thisisavalid
comment. In the second example, the # appears in the middle of the command and is
considered an argument for the set command. (This would generate an error since the set
command now has too many arguments.) In the last example, the semicolon (;) terminates
the set command, and the # is therefore the first non-blank character following the
semicolon.
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4.4  Lists and Arrays

Aswesaid in Section 4.1.2, the only Tcl datatypeisthe string. However, Tcl also provides
facilities for handling collections of such data.

A Tcl list isan ordered collection of components of a string, which are called elements.
Syntactically, it isjust a string containing one or more fields (such as words, integers, and
file names) separated by white spaces or tabs.

NOTE — When working with alist, an index of O refers
to the first element of thelist, 1 refers to the second
element, etc. An empty string isgenerated when the index
is outside the range of thelist.

Anarray issimilar to alist in that both are collections of elements. However, where alist
is a string of elements, an array’s elements are variables, each with its own name and value.
Each variable can only be referenced with the array name.
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44.1 Creating Lists

Aswe said, aTcl list isan ordered collection of string elements.

The simplest way to create alist isto use the set command. This is fine if you're creating
simple lists. To create more complex lists, Tcl provides two commennatsat andlist.

These two commands are similar, but they differ in the how they combine the arguments
into a list.

44.1.1 Using the set Command

The simplest way to create a list is to usestieccommand:

> set x {a b c d}
abcd

This creates a list with four elements, a, b, ¢, and d.

Usually, you will use braces to enclose the elements of a list; this passes the entire list to
the command as a single argument. Braces let you enclose list element to permit spaces.
Backslashes let you enter special characters in a list. You can also use braces to nest lists
within lists:

set x {ab{cde} f {}}
In this case, you created a list with five elements:
* The character a
* The character b
« A sublist containing the characters c, d, and e

e The character f

An empty list.

NOTE — When using bracesto enclose elements of alist,
the braces will not appear unless you use backslash
substitution to insert braces (or other special characters)
into the list.
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441.2 concat

Syntax

concat value_ 1 value 2 ?value_37? ...
Return

Concatenated list
Description

The concat command takes any number of arguments and creates one large list. Each
argument is considered alist, whether it isan individual element or an existing list. If
you do not supply any arguments, concat returns an empty string.

Example

> concat {a bc} d{ef} gh
abcdef gh

Since each argument is considered alit, if an argument contains alist, the list
becomes an individual element of the new list

> concat {a {b c}} d {e f} gh
a{bc} def gh

Y ou can use double-quotes and set to achieve the same affect.

> set x {1 2 3}

> set y {4 5}

> set z {7 8 9}

> set w [concat $x $y $z]
123456789

> set w "$x $y $z"
123456789
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44.1.3 list
Syntax

list value 1value 2 ?value 37 ...
Return

Concatenated list
Description

Thelist command takes any number of arguments and creates one large list. Unlike
concat, list retains the integrity of elementsin the argument so that they remain
discrete elementsin theresulting list. If you do not supply any arguments, list returns
an empty string.

Example

>list {abc} d{ef} gh
{abc} d{ef} gh

The resulting list contains five elements, compared to concat, which would create a
list with eight elements.

> concat {a bc} d{ef} gh
abcdefgh

Y ou can use concat and list as part of the argument for another expression, such as
using set to assign alist to avariable:

> set x [concat {a b c} d {e f} g h]
abcdef gh

> set y [list {abc} d{ef} g h]
{abc} d{ef} gh
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4414 llength

Syntax

Il ength list
Return

Number of elementsin alist
Description

Thellength command cal culates the number of elementsin alist. llength takes only
one argument, the list itself.

Example

> |length {{abc} d{e f} g h}
5

> |length {a b {c d e}}

3

> |length a

1

> |length { }

0
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4.4.2 Extracting Elements from a List - lindex

Syntax

lindex [/ist index
Return

List element
Description

The lindex command extracts elements from alist. Each element corresponds to an
entered index. The list index begins at 0.

Example
To extract the second element in alist, type

>lindex {abcd} 1
b

To extract the fourth element in alist, type

> lindex {a b {c de} f} 3
f
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4.4.3 Modifying Lists

Tcl provides several commands that et you modify lists.

4.4.3.1 lappend

Syntax

| append variable value ?value? ...
Return

An appended list
Description

The lappend command lets you append new elementsto alist assigned to avariable.
Each additional argument is appended to the end of the variable'slist asanew list
element.

lappend enforces proper list structure and isimplemented so asto avoid string copies,
which helpsin performance when working with large lists. This can simplify creating
lists.

Example

> set x {a {b c d} e}
a{bc d} e

> | append x X {Y Z} WN
{a {bcd} e} X{Y Z} WV

Both of the following would create the same list, but using lappend is more efficient
if one of thelistsisvery large.

> | append x $a $b $c
> set x "$x [list $a $b $c]”
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4432 linsert

Syntax
i nsert listindex value ?value? ...
Return
A list containing inserted elements
Description
Thelinsert command lets you form a new list by inserting new elementsinto an
existing list.

linsert generates a new list by inserting the new elements just before the element
specified by the index.

Example

> set x {{abc} d{e f}}
{abc} d{ef}

> linsert $x 1 X {Y Z}
{abc} X{YZ} d{ef}
> linsert $x 0 X {Y Z}
X{Y 2z} {abc} d{e f}
> linsert $x 5 X {Y Z}
{abc} d{ef} X{Y Z

In the first example, the index is 1, so the new elements were inserted after the first
element in the old list. In the second example, the new elements were inserted at the
beginning of the old list. In the third example, the index was greater than the number
of elementsin the original list, so the new elementswere inserted at the end of thelist.
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4.4.3.3 Ireplace

Syntax

| repl ace listindex 1 index_2 ?value? ?value? ...
Return

A list containing deleted or replaced elements
Description

Thelreplace command letsyou delete elementsfrom alist and lets you optionally add
new elementsin their place.

Theindex_1 and index_2 arguments are, respectively, the indices of the first and last
elements to be deleted. If you specify any additional arguments, they are inserted in
place of the elements you deleted.

Example

In thisfirst example, only three arguments are specified, and the third and fourth
elements are deleted from alist and the new list assigned to the variable x.

> set x [lreplace {a {bc} {def} gh{i j} k} 2 3]
a{bc} h{ij} k

In this second example, we take the list assigned to the variable x in the previous
example, replacethe third, fourth, and fifth elements with new elements, and assigned
thislist to the variabley.

> set y [lreplace $x 2 4 W{X Y} Z]
a{bc} W{XYVY} Z
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4434 Irange

Syntax
I range /ist index_ 1 index 2
Return
List containing extracted elements
Description
The Irange command lets you extract a range of elements from alist.
Theresulting list consists of the elementsthat lie inclusively between the two indices.
Example

Let's take the list assigned from the last example. In the first example, we simply
extract and display the third, fourth, and fifth elements from the list. In the second
example, we extract the first and second elements.

> |range $y 2 4

W{X Y} Z

> set z [lrange $y 0 1]
a {b c}
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4.4.4 Searching Lists - Isearch

Syntax
| search ?npde? |ist pattern
Return
Index number
Description
The Isearch command searches alist for an element with a particular value.

Isear ch returns the index of thefirst element in the list that matches the pattern, or -1
if no element matched the pattern.

The three optional mode arguments, if used, appear before the list argument and
determine how the elements of the list are matched against the pattern:

-exact Thelist element must exactly match the pattern.

-glob Each list element is matched against a glob-style pattern that
followsthe rules for the string match command as described in
Appendix A.54. Thisis the default mode.

-regexp Each list element is matched against aregular expression pattern
that follows the rules for the regexp command as described in
Appendix A.45.
Example

> set x {Prufrock Ken Regis Salinger}
> | search $x Prufrock
0

> | search $x S

-1

> | search $x S

3

> | search $x Updi ke
-1

> | search -exact $x Regis
2
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445 Sorting Lists

Syntax
| sort ?options? |ist
Return
Sorted list
Description
Thelsort command sorts alist. Isort takes one or more arguments.

By default, Isort sortsalist in increasing lexicographical order, that is numbers are
treated aslettersand the list is sorted al phabetically. Isort looks at the relative position
of each character of each element and sorts accordingly.

Isort support several options that let you control how and what to sort, including the
two following examples:

-decreasing  Sort thelist in decreasing order.

> | sort -decreasing {Prufrock Ken Klaatu Salinger}
Sal i nger Prufrock Klaatu Ken

-integer The elements are treated as integers and sorted according to
integer value:

> |sort -integer {12 1 3 103 9}
139 12 103

Y ou can specify your own sorting functions using the -command option. Seethelsort
manpage on page A-57 for an explanation of¢bmmand option.

Example

> | sort {Prufrock Ken Kl aatu Salinger}
Ken Kl aatu Prufrock Salinger

> |sort {12 1 3 103 9}

1103 12 3 9

In both exampledsort first sorted the elements according to the first character of each
element, then by the second character, and so on. Therefore, rather than returning

112 103 39

for the second example, which we could expect when sorting nurtdoetjrst
sorted by the first character, found three elements beginning with 1, and then sorted
these three elements according the second character of each element.
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4.4.6 Converting Between Strings and Lists

Tcl provides the split and join commands for converting lists to strings and stringsto lists.

4.46.1  split

Description

split string ?split_character? ...
Return

A list created from a string.
Description

split breaks up the pieces of the string into elements of alist at the split characters.
There can be one or more split characters. This lets you process each element of the
list independently.

If the split character appears at the beginning of a string, split generates an empty
element. Empty elements would also be generated if there were consecutive split
characters or if the split characters appeared at the end of the string.

You can specify several split characters; the order of the split characters doesn’t
matter.

If you specify an empty string as the split characters, each character of the string
becomes a separate list element separated by an empty element.

Example

To work on each element of a date or UNIX pathname, both of which are usually
separated by slashes, type:

set x 5/16/95

set y /usr/bin/pwd

split $x /

16 95

split $y /

{} usr bin pwd

> split "Tom Dick Harry" {}
Tom{} Dick{}Harry

vV 01V V V

Remember, the order of the split characters doesn’t matter:

> split 12xy356y7 xy
12 { } 356 7

One of each of the split characters appeared between 12 and §3&, generated an
empty element.
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4.4.6.2 join

Syntax

join [ist separator
Return

A string created from alist.
Example

Thejoin command creates astring from list elements. Thisisthe opposite function of
split. join concatenatesthelist e ementswith the separator string between each pair of
elements. Y ou can enter any number of characters for the separator string. If the list
contains an empty e ement, the separator string replaces the empty element.

Y ou can use an operator asthe separator string. Y ou can then generateaTcl expression
when you join the list elements.

Example

> join { {} usr bin pwd} /
[ usr/ bi n/ pwd

> set x {4 9 25}

4 9 25

> set y [sqrt([join $x *]]
30
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4.4.7 Arrays

An array is also a collection of elements, but an array’s elements are variables, each with
its own name and value. Each variable can only be referenced with the array name by using
the syntax

arrayname(el ementname)

A Tcl array is usually known as an “associative” array, since its element names can be any
arbitrary strings.

For example, to assign a value to the elerokartlie in the arraypet, type
> set pet(charlie) snoopy
To add two more elements into the array, you can do the same
> set pet(alice) mm
> set pet(ton) tequila
Tcl provides a built-in commandrray, for obtaining information on an array. Now type

> array size pet
3

array command takes as its first argument a keyword, indicating the kind of information
requested. Subsequent arguments would depend on the keyword. In this example, we
gueried the size of the arrpgt.

Another often used query mames, which returns a list containing the names of all the
elements in the array. Try typing

> array nanes pet
tomcharlie alice
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45 Control Flows

The Tcl commands for controlling the execution flow of a script are similar to those used
by ANSI Candcsh.

451 if

Syntax

i f expr body

if exprl then bodyl elseif expr2 then bodyZ2...else bodyn
Return

Result of conditionally executed body
Description

The most basic Tcl control command isif, which in its simplest form takes only two
arguments expr ( B ) and body (ablock of Tcl code). When expr evaluates
true (non-zero) body is executed, otherwise control passesto the Tcl statement
following body

>setx-5

-5

>if{$x<0}{
setx 0

}
0

If the first line had been
setx5

the expression $x < 0 would have been false and body ({ set x 0}) would not be
executed. After you will want to execute different code when expr eval uatesfalse and
will use the second form of the if statement.

>set x5

5

>if {$x<0}{
setx 0} else{
set x [expr $x+1]

o -
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Using the elseif keyword in the second form of it you can create chained conditionals
asin the next example. | f checksto seeif thevariablex is less than zero. Ifitisn't, the
first elseif clause checks to seexifs equal to zero, and the second checks to see if
is greater than zero.

NOTE — The then and else arguments are considered
optional “noise words.” A primary function is to help in
readability.if will execute without them. However, if you
do not include amelse clause and no tests succeéaill
return an empty string.

Example

> set X 5
>if {$x < 0} then {

set x [expr $x + 1]
} elseif {$x == 0} {

echo x equals zero
} elseif {$x > 0} {

set x [expr $x - 1]
}
4

This example is equivalent to the prior example except for the omission of the second
elsalf clause, which is redundant.

> set x 5
>if {$x < 0} then {

set x [expr $x + 1]
} el seif {$x == 0} {

echo x equals zero
} el se {

set x [expr $x - 1]

N
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452 Looping Commands

Y ou can use the while, for, and for each commands for looping, executing nested scripts
over and over. whileand for are similar to the corresponding C statements; foreach is
similar to the corresponding feature of the csh shell. The setup and termination criteriaare
different for each command.

4521 while

Syntax

whil e test body
Return

Result of conditionally executed body
Description

whileissimilar toif inthat it evaluates a test expression and executes a body if the
result is true (non-zero). Unlikeif, while repeats the process until the expression
evaluatesto zero, at which point while terminates and returns an empty string.

Example

The following script creates alist containing, in decreasing order, the squares of the
first five non-zero integers:

> set X 5
> set y ""
> while {$x > 0} {
| append y [expr $x * $x]

incr x -1
}
> set y
25 16 9 4 1
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In the body you must include code that modifies the test expression, otherwiseit will
never evaluate to zero. Thisreinitialization script is evaluated after the loop body is
executed. If we start with x set to a negative number, we would rewrite the script like
this:

> set x -5
> set y ""
> while {$x < 0} {
| append y [expr $x * $x]

incr x
}
> set y
25 16 9 4 1
45272 for
Syntax

for start test next body
Return

Result of conditionally executed body
Description

Likewhile, for continues processing until atest expression evaluatesto zero. for loop
execution begins when start, which typically initializes variables is executed. When
test isevaluated and if true body is executed, otherwise the for command terminates.
After each execution of body next which typically modifiesbody, isexecuted. Test is
evaluated again to determine if the for command should continue execution or
terminate.

A script you write using for can also be written using while, but for letsyou place all
of the control code on oneline. This aids readability and debugging.

Example

The original script for generating the squares of the first five non-zero integers can be
rewritten using for asfollows:

> set y ""

> for {set x 5} {$x > 0} {incr x -1} {
| append y [expr $x * $x]

}

2516 941
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4523 foreach

Syntax

foreach var_nane |ist body
Return

Result of conditionally executed body
Description

Whereas while and for let you create loops that act on any variable, including lists,
foreach is specifically designed to work on lists.

for each executes body oncefor each element of thelist, e.g., if there are five elements
in alist, body is executed five times, once for each element in the list. Before each
execution, the current list item is assigned to var-name.

Example

Thescript for creating alist containing, in decreasing order, the squares of thefirst five
non-zero integers can be rewritten as follows:

> set x [list 1 2 3 4 5]
> set y ""
> foreach i $x {
set y [linsert $y O [expr $i * $i]]
}
> set y
25 16 9 4 1

With adlight editing, we can change this script so that the generated list will contain
the squares of the integersin increasing order.

> set x [list 1 2 3 4 5]
> set z ""
> foreach i $x {
| append z [expr $i * $i]

> set z
149 16 25
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45.3 Looping Control

Y ou can use the break and continue commandsto abort part or al of alooping command.
break and continue are similar to the corresponding C statements.

4531 break

break immediately terminates the innermost enclosing looping command. For example,
supposethelist in the examples above contained the first 10 non-zero integers but you want
to generate alist that contains only the squares of thefirst six non-zero integers. Y ou could
then rewrite the script as follows, using break asthe then script for an if command:

>set x [list 123456 7 89 10]
> set z ""
> foreach i $x {
if {$i > 6} break
| append z [expr $i * $i]
}
> set z
149 16 25

This second exampl e rewritesthe first example from Section 4.5.2.1, terminating the script
when the variable x equals 3.

> set x 5
> set y ""
> while {$x > 0} {
if {$x == 3} break
| append y [expr $x * $x]

incr x -1
}
> set z
25 16

4-41



MYNAH System Scripting Guide BR 007-252-004
Tcl Basics Issue 4, December 1998
Release 5.3 Revision 1, February 1999

45.3.2 continue

continue terminates only the current iteration of the innermost loop. Thistime, instead of
generating the squares of only the first five non-zero integers, we could write a script like
the following to omit the square of the sixth integer:

>set x [list 1234567 89 10]

> set z ""
> foreach i $x {
if {$i == 6} continue
| append z [expr $i * $i]
}
> set z

149 16 25 49 64 81 100

When using while, Tcl skips out of the body and reeval uates the termination expression.
When using for, next is executed before re-evaluating test. This example rewrites the
example from Section 4.5.2.2, skipping the square of the third integer:

> set y ""

> for {set x 5} {$x > 0} {incr x -1} {
if {$x == 3} continue
| append y [expr $x * $x]

}
> set vy
2516 4 1
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454 switch

Syntax
switch ?options? string {pattern body ?pattern body? ..}
switch  ?options? string pattern body ?pattern body? ...

Return
Result of conditionally executed body

Description

The switch command matches atest string ‘against one or more patterns and executes
a corresponding body. Essentiabiyitch is a compact way of writing ahcommand
with manyelseif clauses.

The string argument is usually the contents of a variable, is the value to be matched.
Each pattern and body form an argument @iitch iterates through each argument
pair until a pattern matches the string, at which time it executes the corresponding
body. Ifswitch finds no matches, it returns an empty string.

NOTE — You can avoid generating an empty string by

using default asthe last pattern, which matches any value.
The corresponding body will be executed if there are no

other matches.

The options are -glob, -exact, and -regexp, the same as for |search. (See
Section 4.4.4.) The default is-glob.

Example

Both of the following examples do the same thing: it generates the natural logarithm
of $a if $x matches z1, the natural logarithm of $b if $x matches z2, the natural
logarithm of $c if $x matches z3, or an empty string of there is no match.

switch $x {z1 {log $a} z2 {log $b} z3 {log $c}}
switch $x z1 {log $a} z2 {log $b} z3 {log $c}

The first form treats each pattern/body pair as an element in alist; the second form
treats them as separate arguments. Each form has its advantages

Thefirst form lets you spread the patterns and bodies across multiple lines like this:

switch $x {
z1 {log %a}
z2 {l og $b}
z3 {log $c}
}

The outer braces prevent the newlines from being treated as command separators.
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Thisis especially advantageous when there are many pattern body pairs.
When using the second form you must use backslash-newlines like this:

switch $x \
z1 {log $a} \
z2 {log $b} \
z3 {log %$c}

The major advantage of the second form is that it's easier to perform substitutions on
the pattern arguments.

If you enter “-” for a bodyswitch will execute the body of the following pattern. This
means several patterns may execute the same body:

switch $x {
z1 -
z2 {log %a}
z3 {log $b}
}

In this exampleswitch generates the natural logarithm$afwhen$x is z1 or 22 and
the natural logarithm dfb when$x is z3.
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455 eval

Syntax

eval argument ?argument? ...
Return
Result of ascript
Description
The eval command lets you generate and execute scripts.

eval concatenates the arguments, using spaces to separate them, and executes the
result asa Tcl script. A major useis for generating commands, saving themto a
variable, and executing the variable as a script.

Example

Y ou might want to use a variable as a counter. From time to time you might want to
reset this counter. Each time, you could type the following command:

> set counter O

However, you could save thisline to avariable, such as
> set cnd "set counter 0"

and then execute the following when you want to reset the counter:
> eval $cnd
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4.6 Tcl Error/Exception Procedures

The Tcl command that manages exceptions is catch, which can trap the error so that the
script does not abort. Tcl also contains several global variables (Section 4.7.3), error Code
and errorlnfo, that return information resulting from errors.

NOTE — In addition to catch, there are two more Tcl
commands, error (see Appendix A.11) and return (see
Appendix A.48), that are related to exceptions. While
these commands do not trap exceptions, they can be used
when processing exceptions.

46.1 catch

Syntax
catch command ?var Nane?
Return

0 the script completed normally

1 an error occurred

2 the return command was invoked

3 the break command was invoked

4 the continue command was invoked

Description

The catch command evaluates a command or Tcl script, returning an integer
identifying the command’s completion status. Instead of abodatg lets the script
continue executing.

If you specify thevar Name argument, the entered variable name assumes the
command’s return value or error message.

Example

> catch {expr 2 * (3 + 4} nsg

1

> set nsg

unmatched parentheses in expression “2 * (3 + 4”
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4.6.2 Tcl Error Global Variables

46.2.1 errorCode

Syntax

set errorCode
Return

Error information

Description

The Tcl errorCode global variable returns error information in the form of alist of
one or more elements, the first element identifying a general class of errorsand all

other elements identifying class-dependent information.

Example

> expr 2 * (3 +4

unmatched parentheses in expression “2 * (3 + 4”

> set errorCode
NONE

NOTE — errorCodeisfilled by only afew commands,
primarily those for file access functions and child

processes.
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46.2.2 errorinfo

Syntax

set errorlnfo

Return

Error information

Description

The Tcl errorinfo globa variable returns diagnostic information on the most recent
error. When an error occurs, Tcl generates abasic error message. errorInfo returns a
more elaborate message than what is returned by error Code.

Example

> expr 2 * (3 +4

unmatched parentheses in expression “2 * (3 + 4”

> set errorinfo

can't read “unmatched parentheses in expression “2 * (3 + 4”
while executing

“expr 2 * (3 + 4™ no such variable

Since, in thisfirst example, we are entering the Tcl commands on the command-line,
errorlnfo returns just the reason why an error failed. Often, though, you will save a
script and load it using the sour ce command. For example, let's assume we've saved
the aboveexpr command to a file callestriptl.

> set x [expr 2 * (3 +4 ]
> source scriptl
unmatched parentheses in expression “2 * (3 + 4”
> set errorinfo
unmatched parentheses in expression “2 * (3 + 4”
while executing
“expr2*(3+4”
(file “scriptl” line 1)
invoked from within
“source scriptl”

Not only does error I nfo return the reason why the script failed, but it also returnsthe
name of the script where the error occurred and the line number of the command that
caused the failure.

Returning the name of the script wherethe error occurred can be very important since
the error might not occur in the script you load directly, but in one that script |oads,
such as if we had a script, called script2, that contained the following

> source scriptl
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We would then get the following:

> source script2
unmatched parentheses in expression “2 * (3 + 4”
> set errorinfo
unmatched parentheses in expression “2 * (3 + 4”
while executing
“expr2*(3+4”
invoked from within
“set x [expr 2 * (3 + 4]...”
(file “scriptl” line 1)
invoked from within
“source scriptl”
(file “script2” line 1)
invoked from within
“source script2”
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4.7 Procedures

A Tcl procedureisascript that is used to invoke other Tcl commands. Procedures make it
easy for you to package commands so that they can be reused easily.

4.7.1 proc

Syntax
proc proc_nane arglList body
Description

The Tcl proc command can be used to define new Tcl command procedures. Once
defined, such procedures can be used in the same manner as other built-in commands.
proc hasthe syntax

proc_name can be any name you give the command. argListisalist

Try typing
proc sum{ a b } { return [expr $a+$b] }

This example defined a new commadrh” that takes 2 arguments and returns their

sum. Theproc command itself takes 3 arguments:

1. The name of the new command you are implementing
2. Alist specifying the arguments to the new command
3. A body thatis in turn a list of Tcl commands.

By default, all variables used within a procedure are local. You can ncsumsss a
new command

> sum 2 3
5
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4.7.2 return

Syntax
return ?options? ?string?
Description

The return command immediately returns (or exits) from a procedure without
executing the entire script. If specified, return returns the entered string value. If
string is not specified an empty string is returned. In the sum procedure we created
above, the procedure evaluates the expression [expr $a+$b] and returns the correct
value.

NOTE — The optionsfor return are detailed in
Appendix A.48.

4.7.3 Local and Global Variables

The variablesin aTcl procedures are called local variables because they can only be
accessed within the procedure; they're different from the variables created outside any
procedure which are global. When the procedure returns, the local variables are deleted.
Global variables last forever unless explicitly deleted.

For example, let’s use tlsam procedure we created above to add two numbers:

> set x 6
> set y 8
> sum $x 3By
48

$x and$y are passed wum as the argument list, and the local variables a and b are
initialized with these values. Singa and$b are local variables, they are deleted after the
procedure returns, as shown in the following:

> set a

can't read “a”: no such variable
>seth

can't read “b”: no such variable
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Each invocation of the procedure creates a new set of local variables. Y ou can have a

procedure create local variables, but only those local variables corresponding to the

arguments will have a value when the procedure starts executing. For example, let's rewrite
thesum procedure to create a local variable.

> proc sum{a b} {
set z [expr $a+$b]
return $z

}

> sumb5 1.2

6.2

set z

can’t read “z”: no such variable

Becausezis a local variable to the procedure, it can‘t be accessed outside of the procedure.
But what if you want to use a variable from the calling script in the procedure or you want
to use a local variable from the procedure in the calling script? To do this, Tcl supports
global variables.

Global variables are variables named outside any procedure.

You use thglobal command to make already created global variables accessible within a
procedure and to create new global variables. Take for example, the following procedure,
which is used to raise an entered value to a specified power:

> proc pw {a} {
gl obal x z
set z [expr pow $a, $x)]

set X 5
pw 3

set z
243

}
>
5
>
>

Theglobal command above make the global variable x accessible within the procedure and
created the global variable z if it did not already exist. You can change the vélyeof
generate different powers or, as in the following example, to generate the square roots:

> set x [expr 1.0/2.0]

> pwr 144
> set z
12.0
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4.8  String Manipulation

Tcl supportstwo pattern matching formsfor string manipul ation. Thefirst followsthe shell
file name expansion rules, and is similar to globbing. The second uses regular expressions
such as those used for egrep.

48.1 string match

Syntax
string match pattern string
Return

1if pattern matches string
0 otherwise

Description

string match compares the pattern with the string. If they match, it returns atrue

response (1). If they don't, it returns a false response (0) This is called the glob-stye of
matching.pattern andstring must be identical, however, the following special
sequences may appeaipgttern:

* Matches any sequence of charactegrimg, including a null
string.

? Matches any single characterstning.

[charg] Matches any character in the set giverchgrs. If a sequence of

the formx—y appearsin chars then any character between x and
y, inclusive, will match.

\\x Matches the single character x. This provides away of avoiding
the special interpretation of the characters*?[]\ in pattern

Example
In this example, string match extract each element in the list that contains the letter e.

> set x {Stella Pollock Picasso Weth Lischtenstein}

> set y {}
> foreach i $x {

if [string match *e* $i] {
| append y $i
}
}
Stella Weth Lischtenstein
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4.8.2 regexp

Syntax

regexp ?-indices? ?-nocase? ?--? exp string ?matchVar?
?subVar subVar ...?

Return

1if exp matchesall or part of string
0 otherwise

Description

The regexp command matches the regular expression exp with the string. If they
match, it returns a true response (1). If they don't, it returns a false response (0).

See Appendi.45 for information on regular expressions.

regexp takes the following switches:

—indices  Changeswhat is stored in the MatchVars. Instead of storing the
matching charactersfrom string, each variablewill contain alist of two
decimal strings giving theindicesin string of the first and last
characters in the matching range of characters.

—nocase  Causes upper-case charactersin string to be treated as lower case
during the matching process.

- Marks the end of switches. The argument following this one will be
treated as exp even if it startswith a—.
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4.9  File Input/Output

Tcl provides stdio-style file input/output functions. (See the stdio manual page.) The most

basic of these is the ability to open and close afile.

NOTE — In addition to open and close, Tcl providesthe
following commands for performing input/output
functions:

Complete descriptions of these commands can be found in
Appendix A.

cd
eof
file
flush
gets
glob
puts
pwd
read
seek
tell
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49.1 open

Syntax

open fileName ?access? ?perni ssions?

Return

fileld to the open file

Description

The open command opens the file, fileName, and returns a unique identifier, filel d,
which is synonymousto aMYNAH handle. filel d takes the form fileN, where N isa
unigue iterated number for each successivefilel d.

The access argument indicates how thefile is to be accessed. access can be either a
string in the form that would be passed to the fopen library procedure or alist of
POSIX access flags.

By default, afileis opened in read-only mode.

In the first form, access can be one of the following values:

r Open the file in read-only mode; the file must already exist.
r+  Open thefilein read/write mode; the file must already exist.

w Open the file in write-only mode. Truncate it if it exists. If it doesn't exist,
create a new file.

w+  Open the file in read/write mode. Truncate it if it exists. If it doesn’t exist,
create a new file.

a Open the file in write-only mode. The file must already exist, and the file is
positioned so that new data is appended to the file.

a+  Open the file in read/write mode. If the file doesn’t exist, create a new empty
file. Set the initial access position to the end of the file.

In the second form, access consists of alist of any of the following flags.

NOTE — One of the flags must be either RDONLY,
WRONLY or RDWR.

RDONLY Open the file in read-only mode.
WRONLY Open the file in write-only mode.

RDWR Open the file in read/write mode.
APPEND Set the file pointer to the end of the file prior to each write.
CREAT Create the file if it doesn’t already exist (without this flag it is an

error for the file not to exist).
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EXCL If CREAT is specified also, an error isreturned if the file already
exigts.
NOCTTY If thefileisaterminal device, thisflag preventsthe file from

becoming the controlling terminal of the process.
NONBLOCK Prevents the process from blocking while opening thefile.
TRUNC If thefile existsit is truncated to zero length.

The permissions argument is used to set the permissions of afile that is created when
it is opened, such as when using the w+ access argument. permissions defaults to
0644, giving only you read/write permissions for the file but allowing al other users
to read thefile.

Since afilel d works the same asa MY NAH handle, you can use the set command to
assign thefileld to avariable.

Example

These examples illustrate opening a file using the first access form. In the first
example, you want to open an existing file with the fileName Test1 in read/write
mode. In the second example, you create and open afile, al'so in read/write mode, and
assign it to avariable.

> open Testl r+
filel

> set x [open Test2 w+]
file2

This exampleillustrates creating and opening a file using the second access method.
In addition, the permissions argument is used so that only you can read or write the
file.

> set y [open Test3 {RDWR CREAT} 0600]
file3
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4.9.2 close

Syntax

close fileld
Return

An empty string
Description

The close command simply closes afile previously opened using the open
command.The input must be the filel d generated by an invocation of the open
command or ahandle assigned to afileld. Y ou can not use close on afileName; the
fileName exists only in the operating system and not in Tcl.

Example

These examplesillustrate closing the first two examples of using the open command.
The first example works directly on the filel d and the second works on the variable
assigned to afileld.

> close filel

> cl ose $x
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4.10 Using xmytclsh

The xmytclsh tool lets you interactively run scripts. xmytclsh reads Tcl, TclX, and
MY NAH Tcl extensions commands from the standard input or from afile using the sour ce
command. (See Section 4.11 for information on the sour ce command.)

NOTE — xmytclsh is a re-implementation of the Tcl
utility tclsh, adding support for the TcIX and MY NAH
extensions.

Y ou may wish to usexmytclsh to verify the examplesincluded in this section or to test your
own examples.

NOTE — xmytclsh is primarily useful for debugging
commands as you incorporate them into scripts. It isnot
recommended for running scripts, such as for end-to-end
testing, since it does not generate output files.

The syntax is

xnytclsh ?-h? ?-d filenane? ?-1 |evel?
where

-h Prints this help message

-d filename  Turnsontracing. filename specifies atracefile (tracing is off unless-d
is specified). If tracing ison, child script executions will be traced
through all processes.

-l level Specifiesthe level of trace output (off, low, high).

When you type xmytclsh, your UNIX system prompt isreplaced with a> prompt. Y ou can
begin entering your Tcl commands and extensions or import a script.

To exit xmytclsh you must use the exit or xmyEXxit extensions.

Entering Cont r ol - Cin xmytclsh interrupts the currently running command (e.g.,
xmySleep 20 or along-running while loop) and gives you a clean > prompt.

See Section 2.3 for information on executing script files.

NOTE — The standard Tcl package supports three
predefined variablesthat aid in processing command-line
arguments, such as when invoking a Tcl script: argvo,
argv, and argc. ar gv0 stores the name of the script. argv
stores the command-line arguments. ar gc stores the
number of command line arguments. These variables are
not defined for xmytclsh.
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4.11 Importing Scripts Using the source Command

Asyou accumulate scripts, you may find that you are creating lines of script, such asa
procedurethat can be used in serveral scripts. Rather than entering theselinesin each script,
you can save them into files, and then import the filesinto the new script using the sour ce
command.

When using xmytclsh, you can also use sour ce to load and execute an entire script,
however, since this does not generate any of the MYNAH reportsit is not very useful.

Syntax

source script

Description

The source command lets you read in and execute a Tcl script you've saved to a file.
For example, you could use an editor to create a filetestd), containing the
following lines:

> set x {4 9 25}
> set y [sqrt[join $x *]]

You could then type

> source testl
30
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5. Using the Compare Master

The Compare Master feature lets you save expected comparison valuesto afile, which can
be sourced into ascript. The actual values that are encountered when the script is executed
are saved to afile, called CmpMstr. Y ou can then source these new valuesinto your script.

NOTE — Table 5-1 maps the MYNAH comparison
extensions that use the Compare Master feature with the

appropriate package.

Table 5-1. Comparison Extensions

If you use this package ... See
Generd xmyCompare, Section 7.2.3
TermAsync compare, Section 9.5.1.1
Term3270 compare, Section 10.4.1.1

5.1 Compare Master Basics

To use the Compare Master feature, you

1. Createamain Tcl sourcefile, for example sample.tcl, and a Compare Master file, for
example sample.cmp.

« In the source file, write your comparison statements with the expected values
coded using variable, for example,

$cl compare -region {1 1 10 1} -expectMaster Cnp_1
NOTE — Region dimensions use the format
{row column width height}.
In addition, you must source in the Compare Master file, for example
xnmySour ce -prependScriptDir sanple.cnp

« In the Compare Master file, create a seriessbEommands that assign expected
comparison values to the variables you coded in the source file, for example

set Cnmp_1 {"successful"}
2. Execute the source file.

When the script finishes executing, by default it produces a new Compare Master file,
calledCmpMstr, in the script output directory. Ti@mpMstr file contains the actual value
encountered while the script was performing the comparisons.
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If comparisonsin the original Compare Master file (e.g., sample.cmp) are no longer valid
or if for some reason you need to changethe data, you can copy anewly generated CmpMstr
fileinto the original Compare Master file and the main Tcl source file can be re-executed.
For example, if the expected values are not encountered, you can copy the CmpMstr fileto
the directory containing the origina Compare Master file and rename it sample.cmp.

Keep the following in mind when using the Compare Master feature:

» Since each script execution creates a different output directory (depending on the
number of output backups configured), you will have a choice of using a new Compare
Master file from any of the previous runs.

« TheCmpMstr file will not be generated if an output directory is not specified.
» The output directory is never generated for scripts run usimgclsh.

» There will be just one ne®@mpMstr file produced for each execution of the main Tcl
script. This is regardless of the number of dependent scripts being sourced by the main
script or the number of procedures executed from a proc library.

5.2 Region Dimension Restrictions

The region size dimensions (width and height) you specify for the comparison statement in
the source file must match exactly the dimensions of the expected value you set in the
Compare Master file. If they don't, the script will fail and you will receive the following
message:

expected data and region are not the sanme size

For example, using the code in Sfephecompar e statement specifies a ten-character
value, such as the wosdccessful. If you set the variablEmp_1 to a string that is greater
than ten characters, such as

set Cnmp_1 {"unsuccessful"}
or less than ten characters, such as
set Cmp_1 {"failure"}
the script will fail.

You can compensate by editing the values in your initial Compare Master file, either
truncating a string that is greater than the specified range, for example

set Cmp_1 {"unsuccessf"}
or adding spaces or any other characters to match the specified range, for example
set Cmp_1 {"failurel23"}
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5.3 Suppressing the Compare Master

If you do not want to generate a new CmpMstr file, enter the following line of code at the
beginning of your script:

set xmyVar ( Cr eat eNewConpar eMast er) no

If the above line does not exist or if xmyVar (CreateNewCompareM aster) is set to any
other value, the CmpMstr file will be created when the script is executed.

5.4 Example

Presume you have a script file, sample.tcl, containing the following code:

xnmySour ce -prependScriptDir sanple.cnp

set cl [xnyTer mAsync connect]

$cl compare -region {1 1 10 1} -expectMaster CnpMstr(sanple_1)
$cl compare -region {2 1 12 1} -expectMaster CnpMstr(sanple_2)

and you have a Compare Master file, sample.cmp, containing the following:

set CnpMstr(sanple_1) {"successful "}
set CnpMstr(sanple_2) {"732-555-1212"}

If you execute sampl e.tcl and the comparison found the string failureinstead of successful,
the newly generated CmpMstr file would contain the following:

set CmpMstr(sanple_1) {"failure "}
set CmpMstr (sanple_2) {"732-555-1212"}

5-3



MYNAH System Scripting Guide BR 007-252-004
Using the Compare Master Issue 4, December 1998
Release 5.3 Revision 1, February 1999

5-4



BR 007-252-004 MYNAH System Scripting Guide
Issue 4, December 1998 xmyVar Global Script Variables
Revision 1, February 1999 Release 5.3

6. xmyVar Global Script Variables

This section contains the complete list of the variablesin the global xmyVar array. The
variables are read-write except where indicated. These are array elementsthat are available
to all domains.

NOTE — One of the variablesisthe MYNAH symbol
table, which contains user-supplied data associated with a
script. Symbol tables contain symbol-value pairs; they
can be read and modified by the script during execution.

Symbol tables are described in more detail in Sections
6.18, 7.2.18, 7.2.19, 7.2.20, and 7.2.21.

6.1 Channel

Syntax
set xmyVar ( Channel)
Description

xmyVar (Channel) returns the Telexel channel name of the process. Thisisthe
communications channel on which the Script Engine receives all its messages.

Thisvariableisread-only.
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6.2 CreateNewCompareMaster

Syntax
set xmyVar ( Cr eat eNewConpar eMast er)
Description

xmyVar (CreateNewCompar eM aster) specifieswhether anew Compare Master file
is created when you run a script.

If xmyVar (CreateNewCompareM aster) isnot defined or set to any value other than
no, anew Compare Master fileis created.

Example

> set xnyVar ( Cr eat eNewConpar eMast er) no
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6.3 DatabaseMode

Syntax
set xmyVar ( Dat abaseMode)
Description

xmyVar (DatabaseM ode) isset totrue (1) if the SE isrunning in database mode, false
(0) otherwise. For MY NAH to be running in the database mode means the database is
up and MY NAH isinteracting with it when it runs scripts.

Thisvariableisread-only.
Example
A basic use is to determine whether you are in database mode or not.

> set xnyVar ( Dat abaseMode)
1

In thisexample, you test to seeif you are in database mode. If you are not, you exit. If
you are, you create a connection.

> i f {$xnyVar (Dat abaseMbde) = 0} {
xnyExit "Exiting, not in database node"
} else {
set Conn [ xmyTernB8270 connect]

}
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6.4 EngineMode

Syntax
set xmyVar (Engi neMbde)
Description

xmyVar (EngineM ode) returns one of FullState, ConnOnly, or Statel ess.
Command-line SEs aways run in FullState mode. Background and embedded SEs
run in any of the three modes.

Thisvariableisread-only.
Example
The simplest example isto return the engine mode.

> set xnyVar ( Engi neMbde)
full State

In this example, you reconnect only if you arein stateless mode to save overhead
involved in reconnecting.

> if {$xmyVar (Engi neMbde) == "statelLess"} {
set Conn [ xmyTernB8270 connect]
xnmySymrbl Put -tag Conn -val ue $Conn

} else {
set Conn [ xnmySyniTbl Get -tag Conn]

}
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6.5 EngineType

Syntax
set xmyVar (Engi neType)
Description

xmyVar (EngineType) is set to one of the three SE types: embedded, background,
or commandline.

Thisvariableisread-only.
Example
Y ou can use xmyVar (EngineType) to find out what SE type is being used.

> set xnyVar ( Engi neType)
conmandl i ne

This example prompts you for a password if you are running the script interactively.
If not, the script a the default password.

> if {$xmyVar (Engi neType) == "enbedded"} ({
keyl set v -pronpt "Enter Password"
set pword [xnmyPronpt [list $v]]

} else {
set pword "default"

}
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6.6 ExitHandler

Syntax

set xmyVar (Exi t Handl er) Handl er _procedure

Description

xmyVar (ExitHandler) takes asinput the name of aTcl procedureto call immediately
after the script normally or abnormally terminates. The Tcl procedure should have the
following syntax:

proc nyExitHandl er {code returnVal ue} {}

where

code Specifies the return code of the script. Usually this is the string
ok orerror, but can also be any acceptatide of the
return -code code command,

returnValue  Specifies the last interpreter result value.

Aslong asthe Tcl interpreter is not corrupted during script execution, thisfunctionis
aways called.

NOTE — The ExitHandler functioniscalled only when
executing ascript inthe background. It isnot called if the
script is executed using xmytclsh or the GUI's embedded
SE.

An ExitHandler can influence the Run Summary field in the Runtime object. This is
important because the Run Summary field is one of the columns in the Job Status
window of the GUI and is therefore always visible to users.

It is recommended that users writeExitHandler procedure. Once the procedure is
written, it can be made use of in one of three ways:

» Each script can havesat xmyVar(ExitHandler) line

» Each script can call a user written initialization procedure and the initialization
procedure has treet xmyVar (ExitHandler) line

» Configure SE groups to run a start-up script and the start-up script rsat the
xmyVar (ExitHandler) line.

Since theExitHandler is evaluated immediately after the script finishes, it masks the
final run status of the script and the interpreter result unless the procedure propagates
them upward to the script submitter usingriéieirn command, as in the first example
below.
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When the xmyExit method is used in the ExitHandler, the script’s final return code
will always be “OK.” If the prior return codés¢ode) is needed, the argument to
xmyExit should include the code, as in the third example below.

Examples

The following example uses the return command to propagate the script’s return code
and the interpreter’s result back to the caller:

> proc nyExitHandl er {code returnVal ue} {
if {$code != "ok"} {
exec echo "$xnyVar (Script Nane) failed: $returnval ue" \
| mailx user @ys

}

return -code $code $returnVval ue

}
> set xnyVar (Exi t Handl er) nyExit Handl er

The following example determines what string should be returned. (The Run
Summary field of th&kuntime object will be set to this string.) Note that neither
parameter to the procedure is returned.

> proc nyExitHandl er {code returnVal ue} {

gl obal xmyVar

i f {$xnmyVar (Fail edConpares) > 0 ||
$xnyVar (War ni ngConpares) > 0} {
xnyExit "inconcl usive"

} else {
xnyExit "success"

}

}> set xmyVar (Exit Handl er) nyExitHandl er

This last example illustrates how to include the return céctml€) and the
interpreter’s resultsg(eturnValue) in thexmyExit string to be returned.

> proc nyExitHandl er {code returnVal ue} {
gl obal xmyVar
xmyExit “code=$code : returnValue=$returnValue”

}

> set xmyVar(ExitHandler) myExitHandler
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6.7 FailedCompares

Syntax
set xmyVar (Fai | edConpar es)
Description

xmyVar (FailedCompares) is the number of compares that have failed in the
currently executing script.

Thisvariableisread-only.

There are several MY NAH language commands that automatically update
xmyVar (FailedCompares). The following list identifies the commands according to
their extension packages:

» General package

— xmyCompare

— xmyDiff
» TermAsync package

— $connection compare
e Term3270 Package

— $connection compare
e TermFCIF package

— $handle compare

— $handle compareTags

— $handle extraTags
Each of these commands will also produce compareblocksin the comparesfile.

Example

In thisexample, you expect to find four failed comparisons. If thisisnot true, you have
the script return a string stating how many failed comparisons were found.

> if { $xnyVar(Fail edConpares) != 4} {
set result "$result|failed conpares should be 4,
i nstead $xnyVar (Fai | edConpares)”
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Thistime you check to seeif there were any failed comparisons. If therewere, you exit
with the exit string failure. If there weren't, you exit with the exit strilsgccess.

> if {$xnyVar (Fail edConpares) > 0} {
xnyExit "failure”

} else {
xnmyExit "success”

}
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6.8 GoodCompares

Syntax
set xmyVar ( GoodConpar es)
Description

xmyVar (GoodCompar es) is the number of compares that have been executed
successfully in the currently executing script.

Thisvariableisread-only.

There are several MY NAH language commands that automatically update
xmyVar (GoodCompar es). The following list identifies the commands according to
their extension packages:

» General package

— xmyCompare

— xmyDiff
» TermAsync package

— $connection compare
* Term3270 Package

— $connection compare
e TermFCIF package

— $handle compare

— $handle compareTags

— $handle extraTags
Each of these commands will also produce compareblocksin the comparesfile.

Example

In this example, you expect to find six successful comparisons. If thisis not true, you
have the script return a string stating how many successful comparisons were found.

> if { $xnyVar(GoodConpares) != 6 } {
set result "$result|good conpares should be 6, \
i nstead $xmnyVar ( GoodConpar es) "
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6.9 LibraryPath

Syntax
set xmyVar (Li braryPat h)
Description

xmyVar (LibraryPath) returns the value of the SE configuration LibraryPath
parameter.

Thisvariableisread-only.
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6.10 MaxFails

Syntax
set xmyVar (MaxFail s)
Description

xmyVar (MaxFails) is used to set the maximum number of compar e statements
allowed to fail before the script exits. The script will abort when the
xmyVar (MaxFails) value is reached.

Example

The following sets the maximum number of compar e statements so that a script will
abort when when two failed compar e statements have occured.

> set xnyVar(MaxFails) 2
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6.11 MaxFailsHandler

Syntax
set xmyVar (MaxFai | sHandl er)
Description

xmyVar (M axFailsHandler) takes as input the name of a Tcl procedureto call when
the number of failed compares equals xmyVar (M axFails). The Tcl procedure should
have the following syntax:

> proc nyFail sHandl er {} {
MaxFai | sHandl er scri pt
}

This function executes in the same context of the script, so system and user variables
are all available. For example, the following isavalid handler:

> set xnyVar (MaxFai |l sHandl er) nyFail sHandl er
> proc nyFail sHandl er {} {

gl obal xmyVar

exit $xnyVar (Fai | edConpar es)
}

xmyVar isdeclared as global so that when the script terminates, xmyVar will passthe
number of failed comparisons.

NOTE — Remember, the script will abort when the
number of failed compares set by xmyVar (M axFails) is
reached.

Example

In the following, we first define the procedure maxhandler. The return string from
maxhandler’s script, the stringnax fails exceeded, is returned to the caller of the
script.

> proc maxhandl er {} {
xnyExit "max fails exceeded"

set xmyVar (MaxFails) 2
set xmyVar (MaxFai | sHandl er) nmaxhandl er
set xmyVar (Qut put Level ) {*}

vV V.V -
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6.12 OutputDir

Syntax
set xmyVar (Qut putDir)
Description
xmyVar (OutputDir) is the name of the directory that isto contain script output.
Thisvariableisread-only.
Example
In this example you create your own file, userData, in the output directory.

> set fil eName $xnyVar (QutputDir)/userData
> set filePtr [open $fileNanme w
> foreach item $alist {

puts $filePtr $item

> close $filePtr

6.13 OutputLevel

Syntax
set xmyVar (Qut put Level)
Description

xmyVar (OutputLevel) isaTcl list containing the type of output that should be
written to the script output directory, e.g., { *.* }.

Example
In this example you use the star (*) wildcard to write all output to the output directory.

> set xnyVar (Qut put Level ) {*}
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6.14 Runtimeld

Syntax
set xmyVar (Runti nel d)
Description

xmyVar (Runtimel d) isthe ID of the database Runtime Object used to record the
status of the current script.

Thisvariableisread-only.

> set xnyVar (Runti nel d)
43

6.15 ScriptName

Syntax
set xmyVar (Scri pt Nane)
Description

xmyVar (ScriptName) is the full name of the script being executed, e.g.,
/home/scripts/scriptl.tcl.

Thisvariableisread-only.
Example

> set xnyVar (Scri pt Nane)
/ hone/ scripts/scriptl.tcl
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6.16 SEGroup

Syntax
set xmyVar ( SEG oup)
Description
xmyVar (SEGroup) isthe name of the SE group to which the SE running the script

belongs. Embedded SEs and Command-line SEs have a group name of "".
Thisvariableisread-only.

Example

> set xnyVar ( SEG oup)
Se(p1l

6.17 SubmittedBy

Syntax
set xmyVar (Submi ttedBy)
Description

xmyVar (SubmittedBY) contains a UNIX username. In Command-line and
Embedded SEs, xmyVar (SubmittedBY) contains the UNIX username of the person
who started the process. In Background SEs, xmyVar (SubmittedBy) contains the
UNIX username of the person who submitted the script (viathe GUI or CLUI).

Thisvariableisread-only.
Example

Inthisexample, adifferent password is used depending on who ran the script. Thefile
‘logins’ contains test logins and passwords.

> set | [xmyUdb read -file $env(XMYHOVE)/ I ogi ns -decrypt]
> set aPassword [keyl get | $xmyVar (SubmittedBy)]

> if {$aPassword == ""} {

xnyExit "no password found for user $xnyVar (SubnittedBy)"
} else {

Logi nToSut $xmyVar (Subni tt edBy) $aPassword
}

6-16



BR 007-252-004 MYNAH System Scripting Guide

Issue 4, December 1998 xmyVar Global Script Variables
Revision 1, February 1999 Release 5.3
6.18 SymTbl

Syntax

set xmyVar ( Synirbl )
Description

xmyVar (SymThbl) isthe MYNAH symbol table passed into scripts at start-up and
passed back to the execution requester at script termination time.

Thisvariableisread-only.

The format of the symbol tableisaTcl list of lists, where each sublist contains a
variable (tag)/value pair. Like any Tcl list, itssize islimited only by the amount of
memory available to the process in which it is executed.

During the execution of the parent script, the symbol table is passed along with
requests for child script execution. New or changed values are returned when the
results of child execution are handled (after sendWait or Wait commands). New or
changed values are also passed to the original sender of the parent script execution
reguest at completion time.

NOTE — When working with Child Scripts (see
Section 8), the symbol table can not be passed between
SEs running on different dispatchers.

Entries in the symbol table can be created using xmySymTblPut (Section 7.2.21).
xmyVar (SymTbl) will return the entire symbol table while xmySymTblGet
(Section 7.2.20) will return specific values for a specified tag.

Example

> set Conn [xmyTernB8270 connect]
. XnyTern8270_1

> xmySynTbl Put -tag Conn -val ue $Conn
> set xnyVar (Synirbl)
{Conn . xmyTer n8270_1}

> xmySyniTbl Put -tag test -value 42
> set xnyVar (Synirbl)
{Conn .xnmyTernB8270_1} {test 42}
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6.19 SymTbINAC

Syntax
set xmyVar ( Synirbl NAC)

Description
xmyVar (SymTbINAC) isan internal list not useful to users.
Thisvariableisread-only.

6.20 TestVersionld

Syntax
set xmyVar ( Test Ver si onl d)
Description

xmyVar (TestVersionld) isthe current unique Test Version I D based on the scoping
of xmyBegin/xmyEnd statements.

Thisvariableisread-only.
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6.21 TimeoutHandler

Syntax
set xmyVar ( Ti meout Handl er)
Description

xmyVar (TimeoutHandler) is the name of aTcl procedure to call when thereisno
response fromthe SUT in the number of seconds specified at the domain or connection
level. The Tcl procedure should have the following syntax:

proc Ti neout Handl er {conn pkg} {}

where
conn is the handle of the connection on which the timeout occurred.
pkg is the domain extension package identifier (e.g., xmyTer mAsync).

If no TimeoutHandler isdefined and atimeout occurs, the script exits with the status
TCL_ERROR. If aTimeoutHandler is defined, the engine will execute the timeout
handler before replying to the requester of script execution. The reply statusin this
casewill be TCL_OK if the TimeoutHandler executed successfully. To overridethis
behavior and return TCL_ERROR regardless of whether a TimeoutHandler is
defined, ahandler similar to the one in the example can be used.

NOTE — Timeouts are set at the domain level.

Example

This example returns an error so that the requester of script execution sees a status of
TCL_ERROR.

> proc nyTi meout Handl er {conn pkg} {
return -code error "timeout in conn $conn, pkg $pkg"

}
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6.22 UpdateCompares

Syntax
set xmyVar (Updat eConpar es)
Description

xmyVar (UpdateCompar es) isthe flag that tellsthe MYNAH System whether to
update counters. When this variable is set to true (1), which is the default, compare
statements update the value of the variables xmyVar (GoodCompar es),

xmyVar (FailedCompares), and xmyVar (War ningCompar es).

Example

In this example, xmyVar (UpdateCompares) is set to false, letting you run some
compares with without updating the GoodCompar es, FailedCompar es, and
War ningCompar es variables.

\%

set xnyVar (Updat eConpares) fal se

> xnyConpare -expr {$x==5}

> xnyConpare -expr {$x==6}

> xmyConpare -expr {$x==5} -1|abel |abel5
> xmyConpare -expr {$x==6} -1|abel |abel 6
> xnyConpare -expr {$x==5} -warning

> xnyConpare -expr {$x==6} -warning
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6.23 WarningCompares

Syntax
set xmyVar (War ni ngConpar es)
Description

xmyVar (WarningCompar es) is the number of warning (not failed) compares
executed in the current script. This count isincremented when the -warning optionis
used in compar e methods.

Thisvariableisread-only.

There are severa MY NAH language commands that automatically update
xmyVar (WarningCompar es). Thefollowing list identifies the commands according
to their extension packages:

« General package

— xmyCompare

— xmyDiff
» TermAsync package

— $connection compare
» Term3270 Package

— $connection compare
e TermFCIF package

— $handle compare

— $handle compareTags

— $handle extraTags
Each of these commands will also produce comparesblocksin the comparesfile.

Example

In this example, you expect to find two warning comparisons. If thisis not true, you
have the script return a string stating how many warning comparisons were found.

> if { $xmyVar (Warni ngConpares) != 6 } {
set result "$result|warning conmpares should be 2,
i nst ead $xnyVar (\War ni ngConpar es) "
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7.

7.1 Overview

General MYNAH Tcl Extensions

The Tcl interpreter in a Script Engine (SE) contains the general MY NAH extension
package, which implements a set of Tcl commands that are automatically available to a

script when it starts executing.

7.2  General Commands
Table 7-1 lists the general MY NAH extensions, grouping them in the categorieslisted in
Table 1-3.
Table 7-1. General MYNAH Extensions (Sheet 1 of 2)
Category Command Description Section
Connection exit Re-implementation of the Tcl exit 721,
command to act like xmyExit. Page 7-3
xmyExit Explicitly exits the script and the Tc|7.2.7,
interpreter. Page 7-16
xmyL oadPkg Loads a Tcl extension package. 7.2.9,
Page 7-18§
xmyUnloadPkg | Removes the named extension pack@dge22,
from the SE. Page 7-3§
Data xmyDate Returns the requested date and timé&.2.4,
Entry/Retrieval Page 7-8
xmyPrint Writes to the output file in the script 7.2.11,
output directory. Page 7-24
xmyPrompt Allows an embedded script to receive2.12,
data from you at script execution. |Page 7-24
xmySour ce Reads in the file and sends it to a T|d1.2.17,
interpreter. Page 7-33
xmySymTblDel |Remove the tag/value pair referencer.2.18,
from symbol table. Page 7—-34
xmySymTblEXists| Determines if a variable exists in thg7.2.19,
MYNAH symbol table. Page 7-34
xmySymThblGet |Retrieves the value of a variable frqin2.20,
the symbol table. Page 7-34
xmySymTblPut |Lets you add or change values in th&.2.21,
symbol table. Page 7-37
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Table 7-1. General MYNAH Extensions (Sheet 2 of 2)

Category Command Description Section
Comparisons |xmyBegin Begins ablock that delimits atest. 7122,
Page 7-4
xmyCompare Updates the script variables 7.2.3,
xmyVar (GoodCompares) or Page 7-6
xmyVar (FailedCompares) or
xmyVar (War ningcompar es).
xmyDiff Compares two files. 7.2.5,
Page 7-11
xmyEnd Terminates a block that delimits a tes12.6,
Page 7-11
xmyM ask Class command used to produce ap7.2.10,
instance of a mask object. Page 7-2(
xmyReadGrep Reads the next line from a file that | 7.2.13,
matches a regular expression. Page 7-24
xmyRegex Searches for a regular expression in th2.14,
given input data string. Page 7-24
xmySimilar Compares numbers to see if they difie.15,
by an entered percentage. Page 7-31
xmyUpdateResult | Updates the status for the Result obje2t23,
Page 7-39
L ocation xmyGetL ine Returns a line corresponding to an|7.2.8,
entered integer. Page 7-17
Waiting xmySleep Pauses the script 7.2.16,
Page 7-32
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721 exit

Syntax

exit ?exitString?
Return

No result
Description

The standard Tcl exit command is re-implemented to behave exactly like xmyEXit.
See Section 7.2.7, for more information.

Example

> exit “too many failed compares”
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7.2.2 xmyBegin

Syntax

xnyBegin -testid id
xnyBegi n -1abel [abel
Return

No result

Description

The xmyBegin command starts a block that delimits atest. xmyBegin is used when
database results reporting is required. (i.e., Test Management.) An
xmyBegin/xmyEnd block collects compare results for that block and associates them
with atest.

If the MYNAH System is running in non-database mode, xmyBegin does nothing
(including syntax checking).

There are two versions of this command:;

* The-testid version starts a block that delimits a test. ikhis inserted in the code

by the user, who gets thfrom the database. Thdwas generated when the user
created the Test object. It represents a test version chjyggBegin must be
terminatedn the same script by xmyEnd. If not, incomplete results will be
reported to the database.

NOTE — See Section 8 of the MYNAH System Users
Guide, for information on Test objects.

The-label version must be enclosed inxanyBegin/xmyEnd block with a testid.
It provides a runtime-defined grouping of compares.

Labels need not be unique and can be nested.

A label cannot contain spaces. If you do use spaces, the system assumes that a
space divides thiabel string into several labels. For example, if you use

xnyBegi n -1 abel “testabc”

the system generates two Result objects, one for test and one for abc.

It isan error for two xmyBegin commands to have the sametestid. The SE maintains
alist of all testids encountered to enforce this restriction.
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Example

> xmyBegin -testid 2334

> if {$xnyVar (Fail edConpares) == 0} {
xnyExit "ny result=o0k"

} else {
xnyExit "ny result=fail"

}
> xnmyEnd -testid 2334
Exceptions
If xmyBegin -label labd is not preceded by xmyBegin -id id at some point in the
script.

Two xmyBegin commands with the same testid.
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7.2.3 xmyCompare

Syntax

xnyConpar e -expr arbitraryExpression
?-recvValue [l eft_val ue ?-expect Master right_val ue??
?-1abel [abel? ?-warning?

Return
The result of evaluating arbitraryExpression (1 or 0).
Description

The xmyCompar e command updates the script variablesxmyVar (GoodCompar es)
or xmyVar (FailedCompar es), depending on the result of evaluating
arbitraryExpression. If the xmyCompare method is contained inside a begin/end
block (see xmyBegin, Section 7.2.2), the results for that block are also updated.

xmyCompar e takes the following options:

-expr arbitraryExpression Indicates the expression to be evaluated.
-expr and -recvValue are mutually exclusive.

-recvValue left_value Specifies the received variable or value to be
compared, which is analogous to the left hand value
of the -expr expression. -recvValueis supplied
when using the Compare Master feature (Section 5).

-recvValue and -expr are mutually exclusive.

-expectM aster right value  Specifiesthe name of the Tcl variable that will
contain the expected string, which is analogous to
the right hand value of the -expr expression.
-expectM aster is supplied when using the Compare
Master feature (Section 5).

-expectM aster can be specified only if the
-recvValue option is specified.

-label label Indicates that thisis alabeled compare. The label
will be written to the script output file and saved in
the Compar eResult database object.

-warning Indicates that the result of compare should update
WarningComparesinstead of the
FailedCompares.
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Side Effects
Writes compare event to script output and updates script variables listed in the
description.
Example

Script command (where $result would have been set somewhere in the code):
> xmyCompare -expr {$result=="0k"}

Script output event (if compare succeeded):
19951201:125637:compare:General:data::good:<some-index-number>

The index numbers contain the number of bytes into the comparesfile to look for the
record of that compar e. The numbers are indexes into the compares file in the output
directory.

The following example illustrates using the Compare Master, and is analogous to
coding

> xmyCompare -expr {$x=="1"}

In the Compare Master file, script.cmp, enter
set xyz “1”

and enter in your script

> xmySource script.cmp
> set x [$connl screen -region {1 1 1 1}]
> xmyCompare -recvValue $x -expectMaster xyz
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7.2.4 xmyDate

Syntax

xnyDate ?-tinme tinestring? ?-increnment n? ?-decrenent n?
xnyDate -nonth ?-tinme tinestring? ?-increment n? ?-decrenent n?
xnyDat e -nmont hName ?-tinme timestring? ?-increnent n? ?-decrement n?
xnyDate -day ?-tine tinestring? ?-increment n? ?-decrenent n?
xnyDat e -dayName ?-tinme timestring? ?-increnent n? ?-decrement n?
xnyDate -year ?-tine timestring? ?-increment n? ?-decrenment n?
xnyDate -hour ?-tine timestring? ?-increment n? ?-decrenment n?

xnyDate -minute ?-time tinmestring? ?-increnent n? |
?-decrenent n?

xnyDate -second ?-time tinmestring? ?-increnent n? |
?-decrenent n?

xnyDate -julian ?-time tinmestring? ?-increnent n? |
?-decrenent n?

Return
Date or time corresponding to entered arguments.

Description
The xmyDate command returns the requested date and time functionality as
determined by the provided arguments.

NOTE — The descriptions and examples in this section
assume today is Wednesday, August 23, 1995, 10:00 AM
EDT.

xmyDate returns a date or time as determined by the following arguments:

1. If no arguments are provided, xmyDate returns the current date in seconds since
00:00:00 GMT, January 1, 1970.

If -timeisprovided, xmyDate convertsthetimestring following -time to seconds
since 00:00:00 GMT, January 1, 1970 instead of using the current date.

If either -increment or -decrement option is provided followed by avalue, the
current datein seconds since 00:00:00 GMT, January 1, 1970 increased or decrease
by the appropriate value is returned.

2. If -month is provided, xmyDate returns the current month (1 - 12).
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NOTE — The TclX fmtclock command returns athree
character string for the month. For example, getclock
returns

809186400.

Asinput to fmtclock, it returns

Wed Aug 23 10:00:00 EDT 1995.

3. If -monthName is provided, xmyDate returns the full name of the current month.

10.

If -day is provided, xmyDate returns the current day of the month (1 - 31).

If -dayNameis provided, xmyDate returns the current day as a three character
string.

If -year is provided, xmyDate returns the current year as a four character string.
If -hour is provided, xmyDate returns the current hour as atwo character string.

If - minuteis provided, xmyDate returns the current minute as atwo character
string.

If -second is provided, xmyDate returns the current second as a two character
string.

If -julian is provided, xmyDate returns the Julian date equivalent of the current
date.

For Items 2 through 8, xmyDate first determines whether an optional -time argument
followed by timestringispresent. If itis, timestringisusedinstead of the current date
and time. The appropriate field is then extracted or the Julian calculation performed.

For example, if the argument month isused in thexmyDate command then themonth
part of thetimestring is extracted and used for the xmyDate command.

Y ou can also use either the -increment or -decr ement option followed by avalue. If
oneis present, then the appropriate arithmetic is performed on the extracted field, and
the calculated value is returned. If neither is present, the extracted field is returned.

For Item 10, either the current date or the valuefollowing -timeisconverted to aJulian
date and then the -increment or -decr ement arithmetic is performed and the result
returned.
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If -year is provided, xmyDate returns the current year as a four character string.

NOTE — If atimestring contains atwo character year,
xmyDate determines the century, based on whether the
year isin the range 70-99 or the range 00-38. Any year in
the range 70-99 is assumed to mean 1970-1999, and any
year in the range of 00-38 is assumed to mean 2000-2038.

NOTE — Valuesin the range 39-69 are NOT supported.
For more information on permissible formats for timestring use the tclhelp facility..
Example

This example returns the seconds since 00:00:00 GMT, January 1, 1970.

> xmyDat e
809186400

This example calculates the current month, August (08) and incrementsiit by five,
January (01).

> xnmyDate -nmonth -increnent 5
01

This example increments the current date in seconds since 00:00:00 GMT, January 1,
1970 by five seconds.

> xnmyDate -increment 5
809186405

This example increments the number of seconds between 00:00:00 GMT,
January 1, 1970 and the entered timestring, the last second of 1995, by five seconds.

> xmyDate -time {Dec 31, 1995 11:59:59 PM EST} -increnent 5
820472404

This example increments the month of December by one, returning 01 (for January)

> xmyDate -nmonth -tine {Dec 1} -increment 1
01

This example increments the month of December by one, returning the name January.

> xmyDate -nmont hName -tinme {Dec 1} -increnent 1
January.

This example returns the Julian date equivalent of the current date.

> xmyDate -julian
235
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7.2.5 xmyDiff

Syntax

xnyDi ff ?-1abel |abel? ?-warning? ?-noFormat? \
?-listFile listFile? \
?-sedScriptFile sedScriptFile? \
?-scriptBaseFil e scriptBaseFil e?

xnyDi ff ?-1abel |abel? ?-warning? ?-noFormat? \
?-listFile listFile? \
?-sedScriptFile sedScriptFile? \
-filel filel -file2 file2

Return
1if there were differences
0if there were no differences
Description

xmyDiff’s first form comparescriptBaseFile.out with scriptBaseFile.mstr. xmyDiff
assumescriptBaseFile.out is in the current script output directory and that
scriptBaseFile.mdtr is in the same directory as the current script.

xmyDiff's second form comparédel with file2.

Both forms take the following options:

-label label Indicates that this is a labeled compare. The label
will be written to the script output file and saved in
the Compar eResult database object.

-war ning Causes the script variable
xmyVar (WarningCompares) to be incremented
instead okmyVar (FailedCompar es) if
differences are found.

-noFormat If this option is specified, the files to be compared
will not be formatted first. This option speeds up
processing of non-FCIF messages.
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-listFilelistFile Specifies the name of afile containing alist of

sed(1) scriptsto be applied to the files to be
differenced. If listFile does not start with /',
MYNAH will assume it resides in the
$XMYHOME/data/sedscripts directory.
Furthermore, if any of the sed script files it contains
do not start with /', MYNAH will assume those
files reside in the $XMYHOME/data/sedscripts
directory.listFile can be a list of file names instead
of a single file name. This option can be used in
combination with thesedScriptFile option.

-sedScriptFile sedScriptFile  Specifies the name of tised(1) script to be applied
to the files to be differenced. $édScriptFile does
not start with /', MYNAH will assume it resides in
the $XMYHOME/data/sedscripts directory. This
option can be used in combination with thetFile
option.sedScriptFile can be a list of file names
instead of a single file name.

xmyDiff’s first form also takes the following option:

-scriptBaseFile scriptBaseFile Specifies the name striptBaseFile.out. If
scriptBaseFile is not specified, the default value is
the name of the script stripped of .itd suffix.

xmyDiff's second form also takes the following options:

-filel filel Specifies the name of the first file in the
comparison.

-file2 file2 Specifies the name of the file to compared with
filel.

Files generated by the Term3270 package may contain the UNIX carriage return
character, M (<control>-M), at the end of each line. The MY NAH System includes
an sed script, strip_ctl_m, to strip out the *M characters from these files when
xmyDiff compares them. This script is located in $XMYHOME/data/sedscripts and
can be specified as the sedScriptFile to the -sedScriptFile option.

For example, if you are comparing filel with file2 and either filel or file2 has "M
characters that should be stripped out prior to the compare operation, you would
execute

xnyDi ff -sedScriptFile strip_ctl_mfilel file2

NOTE — If your fileshave control-M charactersin them,
you are strongly advised to strip them out using
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-sedScriptFile strip_ctl_m as shown above, otherwise
you will get unpredictable results.

NOTE — Sincethestrip_ctl_m sed script residesin the
$XMYHOME/data/sedscripts directory, the xmyDiff
subcommand will find it automatically and you don't have
to specify the full directory.

Exceptions
Missing/invalid arguments
Failure to open temporary work filein /tmp
Failure to open any specified sed script file
Failure to open any specified list file
Combining -filel and -file2 arguments with -scriptBaseFile argument
Failure to open -filel or -file2
Specifying only one of -filel or -file2
Failure to determine the script base file name
Failure to determine the master file name
Failure to open the master file
Failure to determine the output file name
Failure to open the output file
Failure to fork xmyDiff shell process
Exit failure in xmyDiff shell process
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Side Effects

Updates the values of the script variables xmyVar (GoodCompar es),
xmyVar (FailedCompares), and xmyVar (War ningCompar es).

Creates an event in the script output file and adds differenced records to the compares

file.
NOTE — When an exception occurs, the compare events
are not recorded in the script output file or the script
compare file.
Example

Script command:

> xnyDi ff -warning -scriptBaseFile scriptl

Script output event (if no differences were found):

19960523: 141014: conpar e: General : di ff::good - no differences: 2024
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7.2.6 xmyEnd

Syntax
xnyEnd -testid id
xnyEnd -1 abel [ abel
Return
No result
Description

The xmyEnd command terminates a block that delimits a test. The argument must
correspond to an id or label argument to an earlier xmyBegin command. If it
correspondsto an id, then the results object for that test object will be updated at script
completion time. If the begin/end block is nested inside another begin/end block, the
compare counts (the values of gopodCompar es, failedCompar es, and

war ningCompar es) are added to the compare counts of the outside block.

A labdl cannot contain spaces. If you do use spaces, the system assumes that each a
gpace divides the label string into several labels. For example, if you use

xnyEnd -1 abel “testabc”
the system generates two Result objects, one for test and one for abc.

When xmyEnd is executed, the results for that block are saved and flagged as a
database update that must be performed at script completion time.

Exceptions

If no corresponding xmyBegin.
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7.2.7 xmyExit

Syntax

XnyExit ?exitString?
Return

No result
Description

The xmyEXxit command explicitly exits the script. It also exitsthe Tcl interpreter
unless the SE isrunning in full State mode. xmyEXit returnsthe exit code TCL_OK
and the value of exitString. If exitString is not specified, the previous value is used.
The Tcl error command must be used to return a code other than TCL_OK.

Command line SEs write the exitString to st dout . Embedded SEsreturn it to the

invoker.
NOTE — If thexmyVar (ExitHandler) variable
(Section 6.6) is set, the exitString value isignored when
the script ends.
Side Effects

Write summary events to script output.
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7.2.8 xmyGetLine

Syntax
xnmyGetLine -text string -1ineNunber integer
Return

A string containing the requested data or the null string if string isnull or integer is
out of range.

Description

The xmyGetLine command returns the “line” afring corresponding tinteger.
xmyGetL ine expectsstring to contain embedded newline characters. Line numbers
start at 1.

Example

> set thirdLine [xmyGetLine -text “first\nsecond\nthird\n”
-lineNumber 3]
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7.2.9 xmyLoadPkg

Syntax

xnyLoadPkg packagename ?-rel ocateNow? ?-initFunc JinitFunc?

Return

No result

Description

The xmyL cadPkg command allows MY NAH and non-MY NAH extension packages
to be loaded into aMYNAH SE. For standard MY NAH packages, only the
(case-sensitive) logical package name must be specified. Table 7-2 liststhe MY NAH
package names that can be loaded.

Table 7-2. Loadable MYNAH Packages

Name
TermAsync
Term3270
TOP
PRT3270
ScriptExec

ApPpApp

It is assumed that MY NAH packages are in $XMYDIR/lib and have a package
initialization function with the following name:

xny <l ogi cal package name>PkgAppl ni t
for example
xnyTer nB270PkgAppl ni t

Toload anon-MY NAH extension package using xmyL oadPkg, it must existin a
shared library with a global initialization function with the following syntax:

int Applnit(Tcl_Interp *interp);

This initialization function should return TCL_OK on success, or TCL_ERROR
otherwise.

xmyL oadPkg takes the following options:

-relocateNow Causes al symbols to be resolved at load time, rather than
when they are first accessed. Thisisuseful when developing
non-MY NAH packages.
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-initFuncinitFunc  Specifies the name of the initialization function

WARNING — Theinitialization function for
non-MY NAH packages should not contain the prefix
“xmy”, since this is reserved for MYNAH packages.

There is no default search path for non-MYNAH packages, so the full path to the
shared library should be specified as phekagename argument.

Subsequent calls tanyL oadPkg for a package that is already loaded does nothing.

Subsequent calls tanyL oadPkg for a non-MYNAH package result in tigpl nit
function being called again.

Example
> xmyLoadPkg Ter mAsync
Exceptions
« Missing/invalid arguments
» Package not found

« InitFunc (default or explicit) not found
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7.2.10 xmyMask

xmyM ask isaclasscommand that is used to produce an instance of amask object. A mask
is used to denote some pattern of text that should be ignored during acompar e execution.
This pattern is aregular expression as defined for the regex(3X) program.

Y ou may be working with an application that has screens containing dates, times, and
seguence numbers. It becomes a problem during a compar e execution when these dates,
times, or sequence numbers appear within the regionsto be compared. xmyM ask providesaway of
automatically masking out these dates, times, and sequence numbers.

NOTE — For more information on regular expressions,
see the regex(3X) Manual.

Masks can be applied to any domain level compare commands that involve text regions.
Sections 7.2.10.1 through 7.2.10.4 describe the methods used with the xmyM ask
command.

7.2.10.1 create

Syntax

xnyMask create -pattern pattern
Return

Handle to a mask instance
Description

The create method is used to create an instance of amask object. The callback for
create congtructs an instance of the mask object class.

create takes the following option:

-pattern pattern  Specifies the regular expression pattern to be associated with
the mask.

When applied to an existing mask, -patter n becomes read-only
(i.e., pattern is an invalid argument) and returns the current
value.
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Example

This creates a mask that masks out dates that appear in the form mm/dd/yy.

> set dates [xmyMask create \
-pattern {[0-1][0-9]/[0-3][0-9]/[0-9][0-9]}]
. XmyMask_1

> $dates -pattern
[0-1][0-9]/[0-3][0-9]/[0-9][0-9]

This one creates a mask to mask out times that appear in the form hh: mm:ss.

> set tinmes [xnmyMask create \
-pattern {[0-1][0-9]:[0-5][0-9]:[0-5][0-9]}]
. XmyMask_2

Y ou can get specific with your masks. For example, this would mask out dates that
occur during the month of July during the 1990s, asssuming the date appearsin the
form JUL dd, 199y:

> set JUL [xnyMask create \
-pattern {JUL [0-3][0-9], 199[0-9]}]
. XmyMask_3
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7.2.10.2 destroy

Syntax

handl e destr oy
Return

No result
Description

The destroy method is used to destroy an instance of a mask object. Once the object
has been destroyed its handle is removed from the Tcl name space. The callback for
destroy destroys an instance of the mask object class.

Example

> $maskl destroy
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7.2.10.3 disable

Syntax

handl e di sabl e
Return

No result
Description

Thedisable method deactivates a previously enabled mask. After disableiscalled, no
compar e commands will recognize the pattern associated to the mask instance.

Example

> $mask di sabl e

7.2.10.4 enable

Syntax
handl e enabl e
Return
No result
Description
The enable method activates the mask instance so that all subsequent comparison
commands within the script will ignore the pattern defined in the mask.
NOTE — A new mask is not enabled automatically at
creation time. See Section 7.2.10.1.
Example

> $maskl enabl e
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7.2.11 xmyPrint

Syntax

xnyPrint ?-pkg pkg? ?-type type? ?-text text?
Return

No result
Description

ThexmyPrint command letsyou write to the output file in the script output directory.
Lines are prepended with atime stamp and the category user. All fields are
colon-separated.

xmyPrint takes the following options:

-pkg pkg Specifiesthe MY NAH extension package for which you want to
create output.

-type type Specifies a keyword used to identify the type of output to create.
-text text Specifies the text to write to the output file.

Example
> xmyPrint -type “problem” -text “script shouldn’t be here”
would produce aline similar to the following in the output file:
19951208:140000:user::problem:script shouldn’t be here
Note the double colons delimiting the unspecified pkg field.

Exceptions

« Missing/invalid arguments

« Print operation failure.
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7.2.12 xmyPrompt

Syntax

xnyPronpt [list {keylset list}]
Return

Input provided by user asalist of strings
Description

ThexmyPrompt command lets a script datafrom you at script executiontime. It takes
alist of keyed lists as an argument. (See thetclhelp facility for adescription of keyed
lists.) Each sublist describes one line of the prompt window that is displayed. This
command is only useful in embedded SEs, since background and standalone SEs do
not have GUIs. If xmyPrompt isexecuted in abackground SE, it returnsan empty list.

The keylset_list items are created using the TclX keylset command, which has the
syntax

keyl set [istvar key val ue ?key2 value2 ...?

xmyPrompt uses the following keylset options:

-prompt promptString Specifies the prompt to display in the prompt window.
-default defaultValue Specifies a default data to enter at the prompt.

-echo echoFlag Specifies whether the entered response to the prompt
will be echoed back to the prompt window. The default
is TRUE.

NOTE — A keyed list passed to xmyPrompt can contain
any number of other tag-value pairs, but any pairs besides
the ones listed above will be ignored by xmyPrompt.
However, you can enter the prompt datainto larger keyed
lists that they are using for other reasons.

Example

> keylset a -pronpt logid -default wunn
> keyl set ¢ -pronpt password -echo false
> keylset d -prompt “other logid” -default madmin

> set result [xmyPrompt [list $a $¢ $d]]
Exceptions

Missing/invalid arguments
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7.2.13 xmyReadGrep

Syntax

xnyReadGep -fd fd -selection selection ?-var variabl e?
Return

Linefrom fileif variableis not specified.

Number of charactersread if variableis specified.
Description

The xmyReadGr ep command reads the next line from fd that matches selection (a
regular expression), and discards the line’s terminating newline.

xmyReadGr ep takes the following options:

-fd fd Specifies the file to search for the speciféelixction. This
must be dileid that was created when you opened a file
using the Tcbpen command.

Note — You can save thefileid to avariable and use this
variable to specify thefile.

-selection selection Specifies the selection to search for in the specified field.

« If -var variableis specified, the matching line is placed
in variable and the return value is the number of
characters on the matching line;

* If no line matches, variable is set to the empty string
and -1 is returned;

 If -var variableis not specified then the matching line
(or the NULL string if no line matches) is returned.

-var variable Specifies a variable to contain the matched text. The
matching line (or Null string, if no line matches) is placed in
variable and its length (or -1 if no line matches) is returned.

Each application on a patrticular file begins reading at the line after the last line
returned.

By default, eaclkmyReadGrep application on a particular file begins reading at the
line after the last line returned. Thus, if your script requires multipigReadGr ep
commands, you must determine how you want your script to resume searching.
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« If you want your script to search from the beginning of the file, perform one of the
following:

— Close the file after anmyReadGrep application and re-open the file before
the nextxmyReadGrep application

— Rewind the open file using the Tsek command.

NOTE — The seek method isfaster than the opening and
closing files method.

« If you want your script to begin searching after the last line that was previously
read, do not close the file until ainyReadGrep applications are executed. Do
not use theseek command between applications.

It is best to close the file before exiting the script since engines running|Btate
mode do not close file descriptors at script completion time and since there is a limit
on the number of open file descriptors a script can have at one time.

Example

In this example, you open the filest.tcl, saving the generatddeid to the variable
open_file, and you then use this variable asfithargument to thefd attribute.

> set open_file [open test.tcl]
filelo
> xnyReadG ep -fd $open_file -selection QutputLevel

Here you check the return value of trayReadGrep command to see if a string of
text was found.

NOTE — The next check is for the null return code (")
because the -var attribute was omitted.

> set file [open scriptl.tcl]

filell
> set retvalue [xnyReadQGep -fd $file -selection "hello world"]
11
>if {$result ==""} {
xnyPrint -text "not found"
return
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NOTE — Thenext check isfor the return code -1 because

the -var attribute was specified.

This example performs the same function as the previous one, but also savesthe
results to the variable varname.

> set retvalue [xnyReadGep -fd $file -selection "hello world" \

-var var nane]

11
>if {$retvalue == -1} {

puts -text "not found"
}

Thisis an example of using the seek command to rewind the file.

NOTE — Thefileis closed after the final
xmyReadGr ep.

> set ifd [open /hore/ user 1/ nyfile]

filel

> set retval ue [xmyReadGrep -fd $ifd -selection “hello world”\
-var outputvar]

11

> seek $ifd 0

> set retvalue [xmyReadGrep -fd $ifd -selection “.ello \w\WJorld” \
-var outputvar]

11

> close $ifd

Thisisan example of using the close command to rewind the file.

> set ifd [open /home/userl/myfile]

filel

> set retvalue [xmyReadGrep -fd $ifd -selection “hello world”\
-var outputvar]

11

> close $ifd

> set ifd [open /home/userl/myfile]

filel

> set retvalue [xmyReadGrep -fd $ifd -selection “.ello \WMAJorld” \
-var outputvar]

11

Exceptions

Missing/invalid arguments
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7.2.14 xmyRegex

Syntax

xnyRegex -regExp regExp -data data ?-offset offset?
?-location location? ?-1ength [ ength?
?-1abel [abel? ?-warning?

Return
1if regular expression found
0 otherwise

Description

The xmyRegex command searches for aregular expression in the given input data
string at offset charactersinto data. If the regular expression is found, the offset from
the beginning of the datais returned in location and the length is returned in length.

xmyRegex updates the script compar e variables (xmyVar (GoodCompar es),
xmyVar (FailedCompares), and xmyVar (War ningCompar es)) depending on
whether it finds the regular expression in the input data

xmyRegex takes the following options

-regExp regExp Specifies the regular expression to search for.
-data data Specifies the data string to search.
-offset offset Specifies the offset into the data string in which to search.

-location location Specifies avariable to contain the location of the offset from
the beginning of the data where the regular expression was

found.
-length length Specifies avariable for the length of the matched expression.
-label label Specifies alabel that will appear in the output file’'s compare
event.
-warning Specifies that a non-match should increment

xmyVar (WarningCompar es) instead of
xmyVar (FailedCompares).

NOTE — For the -location and -length optionsif thereis
no match, the -location and -length variables are not
touched. If these variables are unset before the call to
xmyRegex, then they will not exist in the Tcl interpreter
after the call to xmyRegex if there was no match. If you
then try to print them, the script will exit with an error

7-29



MYNAH System Scripting Guide BR 007-252-004
General MYNAH Tcl Extensions Issue 4, December 1998
Release 5.3 Revision 1, February 1999

code. Y ou should put the xmyRegex command in an if
statement (see example) or set the length and location
variablesto, say, the null string.

Side Effects

xmyRegex writes results to the compares file and writes a compar e event to the
output file.

Example

> if {{xmyRegex -regExp “searchstring*” -data $inputstring \
-offset 10 -location loc -length len]} {
puts “found at location $loc”
puts “with length $len”

}
Exceptions

Missing/invalid arguments
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7.2.15 xmySimilar

Syntax

xnySi mlar -valuel valuel -value2 value2 \
- percent age percent age

Return
1if values differ by no more than the percentage specified
0 otherwise

Description

ThexmySimilar command compares numbersto seeif they differ by lessthan agiven
percentage. It does not update xmyV ar (GoodCompar es) or
xmyVar (FailedCompares).

NOTE — The percentage used by the algorithm is the
specified percent of the average of thetwo values supplied
by the user, and hence it does not matter what order the
values are givenin.

xmySimilar takes the following options:

-valuel valuel Specifies the first number to compare.
-value2 value2 Specifies the number to compare with valuel

-percentage percentage  Specifies the percentage by which valuel and value2
are expected to differ.

Example
> xnySimlar -valuel $resultl -value2 $result2 -percentage 5
Exceptions

Missing/invalid arguments
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7.2.16 xmySleep

Syntax
xnySl eep seconds
Return
No result
Description
The xmySleep command pauses the script for the indicated number of seconds. Data
from the SUT and Telexel messages are received by the SE while xmySleep isactive.

NOTE — If a value for “seconds” is given that is too
large, the MYNAH System will use the largest value
possible under the current operating system. What this
number is will depend on which hardware and operating
system the MYNAH System runs.

Example
> xmySl eep 10
Exceptions

Missing/invalid argument.
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7.2.17 xmySource

Syntax

xnySour ce ?-prependScriptDir? filenane
Return

No result
Description

The xmySour ce command reads in the file filename and sends it to a Tcl interpreter
as ascript.

Sourcing a script with this command (rather than the standard Tcl sour ce command)
automatically turnsthe xmyVar (OutputL evel) down low so that no output iswritten
to the output file during the sourcing process, thus reducing the amount of output
generated.

xmySour ce takes the following option:

-prependScriptDir Takes the Compare Master file (Section 5) from the
same directory as the script directory.

Example

> xmySour ce asnyc_script.1
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7.2.18 xmySymTblDel

Syntax

xnySymibl Del -tag variable
Returns

0if the tag was not in the symbol table, 1 otherwise
Description

The xmySymTbIDel command removes the tag/value pair referenced by
-tag variable from the symbol table. Symbol table changes (including deletions) in a
child script are propagated to the parent script when the child script finishes.

Exception
Missing/invalid argument
Example

> if {[xmySynTbl Del -tag logid]} {

xmyPrint -text “tag $logid found and deleted”
}else {

xmyPrint -text “tag $logid does not exist in the symbol table”
}
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7.2.19 xmySymTblExists

Syntax
xnmySymibl Exi sts -tag variable

Return
1if the named variable existsin the MY NAH symbol table
0 otherwise

Description

ThexmySymT blExistscommand determinesif avariable, specified by -tag variable,
existsinthe MY NAH symbol table. Since a variable can have a null value, calling
xmySymT blGet does not determine whether the variable exists.

Example

The following example reuses the exampl e system table we used for
xmyVar (SymTbl) (Section 6.18). Since the tag Conn exists in the table,
xmySymTblEXists returns a 1, but since the tag login does not exist, a0 is returned.

NOTE — Remember, tag/value pairs are entered using
xmySymT blPut (Section 7.2.21).

> set Conn [xmyTernB270 connect ]
.xnyTernB270_1

> xnySynibl Put -tag Conn -val ue $Conn
> set xnyVar (Synirbl)

> xmySynirbl Put -tag test -value 42

> set xnyVar (Synirbl)

{Conn .xnmyTernB8270_1} {test 42}

> xmySyniTbl Exi sts -tag Conn
1

> xmySynTbl Exi sts -tag | ogin
0
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7.2.20 xmySymTblGet

Syntax

xnySymibl Get -tag variable
Return

Value of variableor " " if not found.
Description

ThexmySymTblGet command retrievesthe value of variable from the symbol table.
Since variables can have null values, thereis no indication that an invalid variable
name was specified.

You can use xmySymTblEXxiststo test if avariable exists.
Example

> xmySyniTbl Get -tag Conn
. xnyTernB270_1

Exceptions

Missing/invalid argument
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7.2.21 xmySymTblPut

Syntax

xnySymribl Put -tag variable ?-val ue val ue?
Return

No result
Description

ThexmySymT blPut command lets you add or change valuesin the symbol table and
takes the following options:

-tag variable Specifies the name of the tag in the symbol table to added or
changed.

-value value Specifies the value of the tag in the symbol table to added or
changed.

Putting a value into the symbol table is equivalent to exporting a variablein versions
of MYNAH prior to 5.0. The null string () is the default value if the value is not
supplied.

Example

> set Conn [xmyTernB270 connect ]

. xnyTernB270_1

> xnySynibl Put -tag Conn -val ue $Conn
> set xnyVar (Synirbl)

> xmySynirbl Put -tag test -value 42

> set xnyVar ( Synirbl)

{Conn .xnmyTernB8270_1} {test 42}

> xmySynirbl Exi sts -tag Conn

1

> xmySynirbl Exi sts -tag | ogin

0

> xmySynirbl Put -tag | ogin -val ue 22
> xmySynirbl Put -tag hello -value 3
> xmySynirbl Put -tag test -value 42

Exceptions

« Missing/invalid argument

* Insert Failure
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7.2.22 xmyUnloadPkg

Syntax

xnmyUnl oadPkg packagenane
Return

No result
Description

The xmyUnloadPkg command removes the named extension package from the SE.
Using xmyUnloadPkg reduces the size of the Tcl name space slightly. In most
situations it will be unnecessary. xmyUnloadPkg deletes the underlying package if
the name matches one of the loaded MY NAH packages.

Example
> xmyUnl oadPkg Ter mAsync
Exceptions
« Missing/invalid argument

» Package not loaded
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7.2.23 xmyUpdateResult

Syntax

xnmyUpdat eResult ?-testid testl/d? -status string
Return

No result
Description

The xmyUpdateResult command lets you update the status for the Result
object.xmyUpdateResult takes the following options:

-testl D testlD Specifies theestid to use. Ittestid is not specified, the “current”
testid is used. The “currentéstid is contained in the closest
enclosingkmyBegin command.

-status string Specifies a status used to override the default status provided by
the SE, which is based solely on counts of bad and warning
compar e statements. Tharing must be “unsuccessful”,
“inconclusive” or “successful”.

Example
> xmyBegin -testid 200
> if { $xnyVar (failedConpares) > 17 } {
xmyUpdateResult -status “unsuccessful”

xmyEnd -testid 200
exit “max failedCompares”

}
> xmyEnd -testid 200

Exceptions
« Missing/invalid arguments

» No testid specified outside of amyBegin/xmyEnd block
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7.3  Encryption Utilities

The MYNAH System includes several utilities that are used to work with encrypted files.
These are the xmyUdb command and the CLUI'®myCmd scramble sub-command.

7.3.1 xmyUdb

Syntax
xnyUdb read -file filenane ?-decrypt ?-key key?

xnyUdb wite -list [ist -file filenane \
?-encrypt ?-key key?

Returns
xmyUdb read returns a keyed list representing the contents ofifdaame.
xmyUdb write returns nothing.

Description

The first form of thexmyUdb language command reads a user database from a flat file
and places it into a keyed list. The subcomnrasad must precede the other
arguments. This form takes the following arguments:

-filefilename Contains the name of the file to be read. If just a file name is given,
it is assumed to be in the SE’s run directory ($XMYHOME/run/se),
otherwise the user must give a full path (starting with ‘/’). This
argument is required.

-decrypt InstructsxmyUdb to decode the file before reading it.

-key key Specifies the (scrambled or unscrambleg)) to be used to decode
the file before reading it. The xmyUdb read command uses the key
length to determine whether it is scrambled and unscrambles it
automatically before using it. dflecrypt is specified but a key is not
provided, xmyUdb attempts to retrieve a key from the MYNAH
configuration fileEngine optionK ey.

The second form ofmyUdb writes a user database to the specified file. This form
takes the following arguments:

-filefilename Contains the name of the file to which you want to write the
database. If just a file name is given, it is assumed to be in the SE’s
run directory ($XMYHOME/run/se), otherwise the user must give a
full path. This argument is required.
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-list list Specifies the keyed list to be written. The argument must be the
name of a variable, without the “$” before it. This argument is
required.

-encrypt Causes the file to be encoded before being written.

-key key Specifies the (scrambled or unscrambleg})to be used to encode
the file before writing it. The xmyUdb write command uses the key
length to determine whether it is scrambled and unscrambles it
automatically before using it. 4flecrypt is specified but a key is not
provided, xmyUdb attempts to retrieve a key from the MYNAH
configuration fileEngine optionK ey.

The unencrypted form of the file created by xmyUdb write and read by xmyUdb contains
lines of ASCII data, where each line contains atag and a value separated by space or tab
characters.

NOTE — -key can only be specified with -decrypt or
-encrypt. It can not be specified separately.
Example

> set pwords [xnyUdb read -file $env(XMYHOVE) /| i b/ pwords \
-decrypt]

> set firstPassword [ keyl get pwords firstPassword]

> xnyUdb wite -1ist $pwords \
-file $env(XMYHOVE) /| i b/ passwords \
-encrypt

Exceptions
« Missing/invalid argument
* File not found
» Encryption/decryption failed

» Key not found
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7.3.2 xmyCmd scramble

Syntax
xnmyCrd scranbl e ?-k key? ?output-file?
Description

The scramble CLUI sub-command lets you encrypt the key associated with a script.
The scrambled keys can only be unscrambled by an SE.

scramble takes the following options:

-k key Specifies the key to be saved. A key can only have a maximum of
eight characters.

If this option is not used, you are prompted for the key.

output-file Specifies the name of the file to which the scrambled key isto be
written. If thisoption is not used, the scrambled key iswritten to the
standard output.

Examples

Inthisexample, you specify the key, and xmyCmd scramble generatesthe scrambled
key.

> xmyCnd scranbl e -k desKey
fi;. Wettv

Thistime you do not specify the key, and xmyCmd scramble prompts you to enter
the key.

> xmyCnd scranbl e

(No need to precede special characters with a backsl ash)
Enter key (8 char max): cryptKey

h<. (2/ Y@
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7.4 Performance Measurement Functions

There are no specific Tcl language commands for measuring performance. Instead, SUT
timing eventsin the script output file and thexmyPrint command are used to gather timing
data. For example, the following code fragment times a set of operations:

> set startTime [xnyDate]

> $conn send pfl # send keys to the SUT
> $conn wait

>

$conn send pf3

> $conn wait

> xmyPrint -type “timing” -text “start time: $startTime”
> xmyPrint -type “timing” -text “end time: [expr\
[xmyDate]-$startTime]”
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8.

Child Script Extension Package

This section describes the set of Tcl extensions for the Child Script Package, whichisused
to start and control script execution from a parent script, implementing requests for script
execution on remote SEs.

NOTE — To access the Child Script Package you must
first run xmyL oadPkg ScriptExec.

xmySE isthe class command used to create connections to the BEE. Table 8-1 liststhe
methods used by xmySE to work with connections.

Table 8-1. xmySE (Child Script) Methods

Method Description Section
connect | Creates a connection to the background execution environment. | 8.2,
Page 8-2
cancel Cancels the asynchronous request. 8.2.1,
Page 8-4
destroy |Deletes the associated message object. 8.2.2,
Page 8-5
pause Temporarily disables the request associated with the messg@2.3,
object. Page 8-6
resume |Restarts a paused child script. 8.2.4,
Page 8-7
send Sends a child script execution request. 8.2.5,
Page 8-8
sendWait | Sends a request for child script execution and waits for a |8.2.6,
response. Page 8-9
wait Waits until a reply is received or a timeout occurs. 8.2.7,
Page 8-1(

xmySE, when used with either the waitAll (Section 8.3) or the waitAny (Section 8.4)
method, is also used to freeze the parent script until the appropriate response is received.
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8.1  Child Script Connection Methods

This section describes the methods used to work with Child Script connections.

8.2 connect

Syntax

XnySE connect ?-sd sdNane? ?-se se@G oupNane?
?-timeout tineout?

Return
A handle to the connection used by subsequent send and sendWait methods.
Description

The xmySE connect method creates a connection to the BEE. connect optionally
takes the name of the SD and the SE group to which the parent script wants to send
requests.

NOTE — Only 24 connections can be open at a given
time from asingle script execution. If ascript opensmore
than 24 scripts at one time, scripts from a standalone
engine will hang and scripts running from a background
engine will fail.

connect accepts the following options:

-sd sdName Specifies the name of the SD to use when creating a
connection. If thisisnot specified, connect usesthe default
from the MYNAH xmyConfig file.

Thisoption is only useful when its package is being used
by the GUI process, since an SE cannot send to other SDs.

-se seGroupName Specifies the name of the SE group to use when creating a
connection. If thisis not specified and you are running
connect in the Script Builder, the environment variable
XMY SEGROUP must be set to the desired SE Group, e.g.,
XMY SEGROUP=SeGpl.

-timeout timeout Determines how long future wait and sendWait
commands will wait for the child script to complete
executing before aborting. If you do not specify atimeout,
this option will default to 30 minutes.
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Example

> set hSE [xnySE connect -tineout 10]

.xmySE_1
Exceptions

« Invalid/missing arguments

* Telexel connect failure
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8.2.1 cancel

Syntax

msgHandl e cancel
Return

No result
Description

The cancel method cancels the asynchronous request associated with the message
object handle. On return, the message object is deleted.

Example
> $hSE cancel
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8.2.2 destroy

Syntax
nmsgHand! e destr oy
Return
No result
Description
The destroy method del etes the associated message object. It does not send a request
to the child script.

NOTE — Destroy should only be used for message
objects created using the send command. It should not be
used after sendWait command as sendWait does not
create any message object.

Example
> $hSE destroy
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8.2.3 pause

Syntax

nmsgHandl e pause
Return

No result
Description

The pause method pauses a child script. While the child script is paused the parent
continuesto execute. It isnot an error to call pause more than once for the same script.

Example

> $hSE pause

8-6



BR 007-252-004 MYNAH System Scripting Guide
Issue 4, December 1998 Child Script Extension Package
Revision 1, February 1999 Release 5.3

8.2.4 resume

Syntax

nmsgHandl e resume
Return

No result
Description

Theresume method restarts apaused child script. It isnot an error to call resumemore
than once for the same script.

Example

> $hSE resune
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8.25 send

Syntax

handl e send -script scriptNane
Return
A handle to a message object used to identify the outstanding request.
Description
The send method sends a child script execution request. The current symbol tableis
passed with the request.
NOTE — The symbol table can not be passed between
SEs running on different dispatchers.

send accepts the following option:

-script scriptName  Specifies the name of the child script to execute.

ThescriptName can be a full path, a relative path, or a base
file name. Relative paths, such.&sriptl.tcl or

.[..Iscriptl.tcl, are assumed to be relative to the paths
specified in thexmyConfig file’s LibraryPath option. Base
files names are also assumed to be in one dfitiraryPath
directories.

Specifying ascriptName starting with ¥ ” turns off
LibraryPath searching.

The send command returnsimmediately.
Exceptions
« Invalid/missing arguments
» Telexel Send operation failure

* Timeout
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8.2.6 sendWait

Syntax
handl e sendWai t

-script scriptName

?-tineout tineout?

Return

The exit string of the child script

Description

This sendWait method sends a request for child script execution and waits for a
response, which isamessage indicating that the child script has compl eted executing.
The response contains any new or changed symbol table variables. sendWait updates
the parent script symbol table before returning.

sendwait accepts the following options:

-script scriptName

-timeout timeout

Specifies the name of the child script to execute.

ThescriptName can be a full path, a relative path, or a base
file name. Relative paths, such.&sriptl.tcl or

.[..Iscriptl.tcl, are assumed to be relative to the paths
specified in thexmyConfig file’s LibraryPath option. Base
files names are also assumed to be in one dfithraryPath
directories.

Specifying ascriptName starting with ¥ ” turns off
LibraryPath searching.

Gives you the option of specifying the amount of time to wait
for a response before aborting.

Default = 1 hour.

The send and sendWait methods compose and send a request to the SD.

The symbol table passed to the child script is the same as the current symbol table in

the parent script.

Exceptions

« Invalid/missing arguments

* Telexel Send failure

* Timeout
Side Effects

The symbol table is updated with new and changed values from the child script.
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8.2.7 wait

Syntax

nmsgHandl e wait ?-timeout timeout?
Return

The exit string of the child script.
Description

The wait method waits until timeout is reached or areply to the outstanding send is
received, which is amessage indicating that the child script has completed executing.
handle is a message object identifier.

Timeout specifies the maximum amount of time to wait for aresponse.
Exceptions
« Missing/invalid arguments
e Timeout
Side Effects

The symbol table is updated with new and changed values from the child script.
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8.3 xmySE waitAll

Syntax
xnySE wai t All ?-nmessages {nsgHandl/ el ... handl eN;?\
?-timeout tineout?
Return
No return
Description

The xmySE waitAll method blocks the parent script until all of the requested child
scripts complete or the timeout expires.

xmySE waitAll accepts the following options:

-messages{handlel ... handleN} Specifies the handle(s) associated with a
script(s). The argument tmessagesis a Tcl list
of message handles.-thessages is not
specified,waitAll blocks until replies are
received for all child script execution requests.

-timeout timeout Specifies the amount of time to wait for a
response before aborting. The default is 1800
seconds.

For each specified message, script compare counts and the symbol table are only

updated the first time the reply to the send request is seen. A reply is “seen” whenitis
waited on. Therefore it is safe to wait on the same message more than once. For

example, aftewaitAll returns, thevait method can be used to retrieve the Tcl
interpreter result for a specific send request.

Exceptions
» Nonexistant message handle specified
* No send requests to wait for
e Timeout

 Script cancelled while waiting
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8.4 xmySE waitAny

Syntax
xnySE wai t Any ?-nmessages {nsgHandl/ el ... handl eN; ?\
?-timeout tineout?
Return

The message handle associated with the script that completed
Description

The xmySE waitAny method blocks the parent script until one of the requested child
scripts completes or the timeout expires.

xmySE waitAny accepts the following options:

-messages {handlel ... handleN} Specifies the handle(s) associated with a
script(s). The argument tmessagesis a Tcl list
of message handles.-thessages is not
specified waitAny defaults to any child script
request (even requests that have already been
waited on.)

-timeout timeout Specifies the amount of time to wait for a
response before aborting. The default is 1800
seconds.

For each specified message, script compare counts and the symbol table are only
updated the first time the reply to the send request is seen. A reply is “seen” whenitis
waited on. Therefore it is safe to wait on the same message more than once.

For example, aftawvaitAny returns, thevait method can be used to retrieve the Tcl
interpreter result for the child script that finished.

Each invocation ofvaitAny is completely independent, meaning that multiple
invocations ofvaitAny with the same message list will each return the same message
handle.

Exceptions
» Nonexistant message handle specified
* No send requests to wait for
» Timeout
 Script cancelled while waiting
» Execution results in FMM reply improperly formatted

« Execution results missing data
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8.5 General Child Script Concerns

There are several concerns to keep in mind when you execute Child Scripts.

8.5.1 Deadlock

Deadlock can occur if Parent Scripts and Child Scripts are executed on the same engine
group and the Parent Scripts are using up all of the Script Engines. If this happens,
competing Parent Scripts can't run Child Scripts. To avoid this resource deadlock, Parent
Scripts should be executed on separate engine groups from Child Scripts.

8.5.2 Zombie Processes

A Zombie process can occur when a Child Script is submitted in parallel to the execution
of aParent Script, which completes before the child. Thisis not a harmful situation.
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9. TermAsync Extension Package

9.1 Overview

The TermAsync Extension Package provides the functions necessary for interactions with
the asynchronous terminal device. This package provides emulation of the vt100 terminal
aswell as partial emulation of other terminals, based upon the system terminfo database.

NOTE — To access the TermAsync Extension Package
you must first run xmyL oadPkg TermAsync.

Thefollowing isthe list of commandsinthe MY NAH TermAsync Extension Package.

9.1.1

Methods Overview

Section 9.5.1 contains detailed descriptions of the TermAsync Method extensions. The
extensions are listed in alphabetical order (within each category). Table 9-1 lists the
extensions, organizing them in general functional categories. Table 9-1 also gives a brief
description of each extension and the section where the detail ed description can be found.

Table 9-1. TermAsync Method Extensions (Sheet 1 of 2)

Category Method Description Section
Connection connect Establishes a connection to the 95.1.2,
asynchronous host from the MY NAH | Page 9-9
Tcl script.
disconnect Destroys a connection made to the 9.5.1.4,
host through theonnect method. |Page 9-12
Data response Returns the latest response of the|9.5.1.8,
Entry/Retrieval application. Page 9-16
send Sends a string to the SUT. 9.5.1.10,
Page 9-2(
Screen Returns a list of strings that represefts.1.9,
a screen image. Page 9-18
Comparisons |compare Compares aregion of an asynchron@us.1.1,
screen with a compare pattern bodyage 9-7
disableM ask Disables a mask object. 9.5.1.3,
Page 9-11
enableM ask Enables an already created mask |9.5.1.5,
object for a particular connection |Page 9-13
instance.
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Table 9-1. TermAsync Method Extensions (Sheet 2 of 2)
Category Method Description Section

Waiting sendWait Sends a string to the SUT and waits |9.5.1.11,
until a second string is returned from | Page 9—22
the SUT.

wait Stops script execution until a 9.5.1.12,
condition is verified or a timeout | Page 9-23
occurs.

Attributes getAttributes Returns the attribute (e.g., blinking|,9.5.1.6,
highlighted, etc.) value at specified Page 9—14
position.

listAttributeTypes Returns the list of valid attributes. [9.5.1.7,
Page 9-15
9.1.2 Attributes Overview

Section 9.5.2 contains detailed descriptions of the TermAsync Attribute extensions. The
extensions are listed in alphabetical order. Table 9-2 lists the extensions, organizing them
in general functional categories. Table 9-2 also gives a brief description of each extension

and the section where the detail ed description can be found.

Table 9-2. TermAsync Attribute Extensions (Sheet 1 of 2)

Category M ethod Description Section
Connection -connections Returns a list of asynchronous 9.5.2.3,
connections. Page 9-24
-name Returns the name of the connectip8.5.2.8,
Page 9-271
-shell Returns the start-up shell. 9.5.2.12,
Page 9-2§
-status Returns the status of the connectidh5.2.15,
Page 9-29
-terminal Returns the terminal being emulaté&ds.2.16,
Page 9-3(
-terminfo Returns the file name of the auxiliag5.2.17,
terminfo file. Page 9-3(
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Table 9-2. TermAsync Attribute Extensions (Sheet 2 of 2)

Category M ethod Description Section
Data -bufferlen Returns the size of the buffer that 9521,
Entry/Retrieval caches SUT responses. Page 9-21

-delay Returns or sets the number of 9.5.2.4,
milliseconds used as padding in thBage 9-26
send statement.
-size Returns the size of the screen. 9.5.2.14,
Page 9-29
L ocation -column Returns the cursor’s current columf.5.2.2,
position. Page 9-25
-position Returns the row and column positi&5.2.9,
of the cursor. Page 9-29
-row Returns the cursor’s current row [9.5.2.11,
position. Page 9-28
Comparisons |-failedCompares |Returns or sets the number of failg@.5.2.5,
compares. Page 9-24
-goodCompar es Returns or sets the number of 9.5.2.6,
successful compares. Page 9-27
-masks Returns a list of enabled masks fqab.2.7,

connection

Page 9-27

-warningCompar es

Returns or sets the number of use

9.5.2.19,

defined warnings. Page 9-3(
-wildcard Returns or sets the default 9.5.2.20,
comparison wildcard character. |Page 9-31
Waiting -prompt Returns or sets the default waiting9.5.2.10,
string. Page 9-28§
-timeout Returns or sets the default number35.2.18,
seconds to wait for a SUT responsBage 9-3(
Attributes -showAttributes Returns or sets what character [9.5.2.13,

attributes are to be included in theg
UTimage file.

Page 9-29
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9.2 System Prompts

UNIX promptsoften differ frominstallation to installation. What prompts are expected al so
differ if you execute scriptsin the background or the foreground.

NOTE — This section uses the TermAsync method
sendWait to illustrate these techniques. Briefly,
sendWait sends a string, such asaloginid or a UNIX
command, to the connection and waits until an expected
string isreturned, such as

sendWait "lIs\r" -expect "\'$ "

In this case, sendWait send the |s command and waits
until it receivesthe $ prompt. For a complete explanation
of sendWait see Section 9.5.1.11.

Asyou usethe Script Builder to capture an emulated connection, it automatically generates
asendWait statement each time you enter acommand, such asls or ftp, entering the
prompt sign it encounters as the expected string. The Script Builder determinesthe prompt
to be the shortest sub-string from the end of the response that is unique (i.e., only one
occurrence in the response). An example would be the prompt for an ftp session, f t p>, for
which sendWait would enter " > " asthe expected string, ignoring the system id.

If you then run the script using the Script Builder, thisis no problem since you created the
script in theforeground and are executing it in the foreground; the same prompt isexpected.
If you execute the script in the background, however, this can cause problems since the
system may assumes the local prompt sign isthe UNIX default prompt, the dollar sign ($).
If your local prompt sign is different, your script will fail sinceit iswaiting for aresponse
it will not receive.

Y ou can simply change all expected strings for alocal connection to the dollar prompt. If
you use the script to connect to aremote system (such asviatelnet or ftp), you will not
have to do this; the system will expect the prompt the Script Builder generated.

There is always the possibility, however, that there may be discrepancies between the
expected prompt and the actual prompt. If you want to be completely sure that the prompts
will match, you can use your script to specify the prompt by adding aline similar to

sendWait "PS1=\"$ \"\r" -expect "\'$ "

immediately after the TermAsync connect method. (See Section 9.5.1.2 for information on
the connect method).

The following script automates an anonymous ftp session. The lines up to the line where
we send theftp command are all on thelocal system. To ensurethat the actual and expected
prompt match, we add the above line to export the PS1 variable. The other lines (up to the
bye, which closestheftp connection) all expect the prompt you would encounter during an
ftp session; they would not expect the prompt we exported.
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xnyLoadPkg Ter mAsync

set conn2 [xnyTer mAsync connect ]

$conn2 wait {[$conn2 response -nunber O Characters] >= 1}
$conn2 sendWait "PS1=\"\$ \"\r" -expect "\'$ "

$conn2 wait -expect "\$ "

$conn2 sendWait "cd /users/kjb/NEWr" -expect "\$ "
$conn2 sendWait "ftp fake_ ftp.comr" -expect

$conn2 sendWait "anonynous\r" -expect "d:"

$conn2 sendWait "kjb@r" -expect "> "

$conn2 sendWait "cd pub/new this_week\r" -expect "> "
$conn2 sendWait "pronpt\r" -expect "> "

$conn2 sendWait "nget *\r" -expect "> "

$conn2 sendWait "bye\r" -expect "\'$ "

$conn2 di sconnect

XNy Exi t

Where you enter the line to change the PS1 variable is very important. When the Script
Builder creates a connection, it immediately generates await statement asin

set conn2 [xnyTer mAsync connect ]
$conn2 wait -expect

Y ou must place the line to change the PS1 variable between these two lines, and edit the
expected value of the wait statement.

9.3 Waiting for a Response

The TermAsync package containstwo methods, sendW ait and wait, that suspend the script
execution until the SUT has returned with the proper response. The arguments to these
methods are -timeout and -expect, where:

« timeout is the amount of the time theait should wait before timing out and calling

the timeout handler. If th#meout is set to 0, the SE returns control back to the script.

« expect is the literal string to search for when data is received from the SUT. If data is
available, control is returned back to the script. If no data is available, an exception is

thrown (fails), and the time-out handler is called.

When noexpect data is supplied, theait will complete when the first receive is made from
the SUT. Otherwise, whenrtianeout andexpect are supplied, therait command will wait

until the host has transmitted the exact string specified hetpect argument, or until the
suppliedtimeout time has been reached, at which pointitheout handler will be called.

NOTE — If your script has multiplewaits, it may be best
to combine them into one wait method with an expect
rather than have the script pause as it processes each wait.
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9.4 Adding an Extra Enter in a Script

Y ou should create an extra enter command at the end of all of your TermAsync scriptsto
ensure that any final “receive” appears in & images file (Section 2.5.%

NOTE — Anenter is represented as asendWait method
(Section 9.5.1.11) that expects the system prompt to be

the response.
For example, if you create the following code in the Script Builder,

$connd sendWait "clear\r" -expect "\'$ "

$conn4d sendWait "pwd\ir” -expect "\'$ "

$connd conpare -region {1 1 47 3} -expect {\
"\'$ pwd "
"/y2k/ TEST/ r5. 201/ sol ari s/ y2k/ bui | der/rol | 2000 " \
"\'$ "

-ignore {2 11 6 1} \
-ignore {2 38 8 1}

The SUTimages file will contain the following text:

| MAGE HEADER - String Sent (index:4233)

pwd”™M

| MAGE FOOTER -
Theresponse from the pwd isnot recorded. However, if you pressthe Return key after the
compar e, the following code will be recorded:

$connd sendWait "clear\r" -expect "\'$ "

$conn4d sendWait "pwd\ir” -expect "\'$ "

$connd conpare -region {1 1 47 3} -expect {\
"\'$ pwd "
"/y2k/ TEST/ r5. 201/ sol ari s/ y2k/ bui | der/rol | 2000 " \
"\'$ "

-ignore {2 11 6 1} \
-ignore {2 38 8 1}
$connd sendWait "\r" -expect "\$ "

The response from the pwd will be recorded in the SUTimages file.
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9.5 xmyTermAsync class

xmyTermAsync isthe Tcl class command providing language extensions that are
necessary for interactions with the asynchronous device. Its methods provide the basis of
operations on an asynchronous connection that you will need to create sufficiently
sophisticated test cases in your scripts.

95.1 Methods

The TermAsync package contains the following methods.

95.1.1 compare

Syntax

handl e conpare -region region |
-expect data ?-expectMaster xyz? |
?-ignore region? " ?-ignore region? \
?-mask maskHandl e? " ?-mask nmaskHandl e? \
?-wildcard char? -warning \
?-out put Label [ abel?

Return
1if the data on screen matches the expected data
0 otherwise

Description

The compar e method compares a region of the screen against the expected data,
entered using the -expect data option. If acomparison is successful, the count of good
compares for the connection isincreased by one. If acomparison fails, the number of
failed comparesfor the connection isincreased, unless-war ning is specified, inwhich
case the number of warningsisincreased. Also the global variables GoodCompar es,
FailedCompares, and War ningCompar es are updated accordingly.

compar e takes the following attributes:
-region region Defines the region of the screen to compare against the

expected data. region isalist of four numbers {row column
width height}, e.g., {11 80 24}.
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-expect data

-expectM aster xyz

-mask maskHandle

-ignoreregion
-wildcard char

-war ning

-outputL abel label

Example

vV V. V V

Defines the expected content of the screen region. dataisaTcl
list of lists, where each list represents arow in the region to be
compared. If the actual data contains the wildcard character,
the character will match any character on the screen for that
particular position.

-expect and -expectM aster are mutually exclusive.

Specifies the name of the Tcl variable containing the expected
value, which is supplied by the Compare Master file

(Section 5). The same variable will be used for writing out to
the new Compare Master file.

-expectM aster and -expect are mutually exclusive.

Specifies a handle to an xmyM ask. (See Section 7.2.10 for a
discussion on xmyM ask.) The compar e statement ignores the
subregionsidentified by the masks that are active, and the
subregionsidentified by the masksthat are passed as
arguments.

Defines a subregion compar e will ignore.
Defines the wildcard character, the default is*.

Increase the number of warnings rather than the number of
failed compares.

Specifiesalabel for this particular compar e command that will
bewritten into the output file. Thelabe from the output file can
be used to refer back to the compar e command in the input
script. Thisisfor cross reference purposes only.

set main_screen(date_tine field) {1 15 17 1}
set main_screen(user_field) {1 39 10 1}

set ny_screen {1 1 50 5}

$myconn conpare -region $nmy_screen -expect {\

{ My APPL| CATI ON Mai n Menu
{Date and Tinme: 05/23/95 15:30:01 User: joe

{

{1. Screenl
{2. Screen2
P

[ N W )
— — - — -

-ignore $main_screen(date_tinme_field) \
-ignore $mai n_screen(user_field) \
-outputLabel “Application Main Menu”

> set t1 {"MAIN MENU"}

> $myconn compare -tag "title" -expect $t1
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951.2 connect

Syntax

xnmyTer mMAsync connect \
?-termnal string? \
?-tinmeout seconds? \
?-shell filenane? \
?-bufferlen [ ength? \
?-terminfo filenane? \
?-name connection_nane? \
?-wi I dcard char? \
?-delay mlliseconds? \
?-showAttri butes onfoff? \
?-size {row colum}? \
?-pronmpt string?

Return
Handle to an asynchronous connection.
Description

The connect method is used to establish a connection to the asynchronous host from
the MYNAH Tcl script. connect returns a handle to a connection back to the script.
Default configuration parameters are provided.

NOTE — Only 24 asnynchronous connections can be
open at agiven time from a single script execution. If a
script opens more than 24 connections at one time, scripts
from a standal one engine will hang and scripts running
from a background engine will fail.

The following connect options can be used to override the default configuration
parameters:

-terminal string Sets the terminal type being emulated.
Valid types are vt100 and xterm.

NOTE — While other terminal types may be used, only
these two types have been tested and verified with the
MYNAH System.

-timeout seconds Sets the time that the MY NAH System waits for a
response from the SUT (time-out).
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-shdl filename Defines the shell invoked when the MYNAH System

connects to the SUT.

NOTE — The default shell that is invoked when you
create an asynchronous connection isthe k-shell. If you
don’t need the k-shell, you may want to specify the
bourne shell, i.e. enteshell /bin/sh, since it is simpler
and requires less overhead.

-bufferlen length Defines the size of the buffer that stores the last
response form the SUT. (It must be a non-negative
number.)

-terminfo filename Defines the location of the auxiliary terminfo file.

-name connection_name Defines the name of the connection, overwriting the
default.xmyTermAsync_N.

-wildcard char The character used for masking regions.
-delay milliseconds The delay in milliseconds used by tend method.

-showAttributes on|off Determines what character attributes are to be included
in the UTimage file.

Theon option causes the character attributes on the
screen to be included in tis) Timage file.

Theoff option causes the character attributes on the
screen to NOT be included in tBgTimage file.

-size {row column} Sets the row and column size of the screen. The size is
specified as a list in the formdtpw column}, where

24<row< 50
and
80< column < 132.

-prompt Specifies a default string that thvait andsendW ait
methods are using if no other argument is supplied.

Example

> set nyconn [xnyTermAsync connect -terninal vt100 \
-timeout 10 -size {30 90}]

Exceptions

« connect will fail (throw an exception) if the connection cannot be established (because
of an Operating System error).

 connect will fail if a duplicate name is specified.

9-10



BR 007-252-004 MYNAH System Scripting Guide
Issue 4, December 1998 TermAsync Extension Package
Revision 1, February 1999 Release 5.3

9.5.1.3 disableMask

Syntax

handl e di sabl eMask [ist_of nasks
Return

None
Description

The disableM ask method disables a mask, created by the xmyM ask command, for
the connection.

Example
> $nyconn di sabl eMask $maskl $mask?2
Exception

Mask handle not enabled on connection.
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9514 disconnect

Syntax
handl e di sconnect
Return
None
Description
The disconnect method destroys the connection handle.
Example

> $myconn di sconnect
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9.5.1.5 enableMask

Syntax

handl e enabl eMask /st _of nasks
Return

None
Description

The enableM ask method enables a mask, created by thexmyM ask command, for the
connection. Any subseguent compar e statements on the connection will ignore the
pattern defined in the mask object.

Example

> $nyconn enabl eMask $maskl $nmask2
Exception

Invalid mask handle
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9.5.1.6 getAttributes

Syntax

handl e get Attributes ?-position {row col umj}?
Return

A list of attributes
Description

The getAttributes method returns the attribute (i.e. blinking, highlighted etc.) value
at the given row and column. If the -position option is not specified then the current
position is taken as the default.

Example

> $nyconn get Attributes
BOLD, BLI NK
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9.5.1.7 listAttributeTypes

Syntax
xnyTermAsync |istAttributeTypes
handl e listAttributeTypes
Return

NONE, STANDCUT, UNDERLI NE, REVERSE, BLINK, DIM BOLD,
I NVI SI BLE, PROTECT, GRAPHI C, ALTERNATE

Description
ThelistAttributeTypes method returns the list of valid attributes.
Example

> $myconn |istAttributeTypes
STANDOUT UNDERLI NE REVERSE BLI NK DI M BOLD | NVI SI BLE PROTECT
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9.5.1.8 response

Syntax

handl e response ?-tail number? ?-file filenane? ?-append?

handl e response ?-head number? ?-file filenane? ?-append?

handl e response -uni que

handl e response -nunber O Characters

handl e response -numnber O Li nes

handl e response ?-after string? -after# integer? \
?-before string? ?-before# integer? \
?-file filenane? 7?-append?

Return
A string or an integer

Description

The response method returns the latest response of the application. If no arguments
are specified, the complete response from the application is returned. The characters
sent by the SUT between two send statements define the latest system response.

The response may contain the last string that was sent if the SUT does echoing (e.g.,

as does the UNIX shell).

response takes the following attributes:

-tail number

-head number

-filefilename

-append

Returns the number of lines or characters from the end of
the last system response.

number is an integer followed by the suffix ch or In (for
characters or lines, respectively).

Returns the number of lines or characters from the
beginning of the last system response.

number is an integer followed by the suffix ch or In (for
characters or lines, respectively).

Returns an empty string and the response is saved to the
specified filename.

Used with -file, -append appends the response to the
specified filename. If this attribute is not used and
filenameisan existing file, response will overwrite the
file.
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-unique
-number OfCharacters

-number OfLines
-after string

-after# integer
-before string

-befor e#t integer

Returns the shortest string from the end of the response
that does not have any other occurrences in the response.

Returnsthe number of characters sent by the applicationin
its last response.

Returns the number of lines of last application response.

Returnsthe SUT response after thefirst (or user specified)
occurrence of the string pattern.

Specifies which occurrence after the string pattern to
return.

Returns the SUT response after the before (or user
specified) occurrence of the string pattern.

Specifies which occurrence before the string pattern to
return.

NOTE — The latest response of the application is
returned with all embedded null characters(i.e., ASCII 0)
stripped out. The -number OfChar acter s option will
return the actual number of charactersincluding null
characters. Null charactersare not stripped if the response
iswritten to afile (using -file).

Exceptions

An exception israised if the receive fails, such asif the connection died.

set lines [$nmyconn response -nunber O Li nes]

Example
> $nyconn send "Is -la\n"
> $myconn wait "nypronpt $"
>
> $nyconn response -tail 10ch
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95.1.9 screen

Syntax

handl e screen ?-regi on region?
?-mask maskHandl e? ... ?-mask maskHandl e?
?-ignore  region? ...?-ignore  regi on?|
?-wildcard char ? ?-file fil ename? ?-append?

handl! e screen -score ?-method nane?

Return

Thefirst format of the scr een method returnsalist of lists representing ascreenimage.
If -file filenameis specified, the list is saved to afile.

The second format returns an integer.
Description

The screen method returns a string that represents a screen image, specified in alist
format, of theregion ({row column width height}). Each element of thelistisalist of
characters (or strings) that represents arow in the screen.

screen takes the following attributes:

-region region Defines the region parameters of the screen image to return.
region isalist in theformat {row column width height}, e.g.,
avalid entry would be -region {1 40 40 24}.

-mask maskHandle Specifies ahandleto an xmyM ask. (See Section 7.2.10 for a
discussion on xmyM ask.) The screen statement ignores the
sub-regions identified by the masks that are passed as

arguments.
-ignoreregion Defines a sub-region screen will ignore.
-wildcard char Definesthewildcard character that will replacethe characters

in the - ignore region subregion. The defaultis*.

-filefilename Returns an empty string and saves the response to the
specified filename.

-append Used with -file, -append appends the response to the
specified filename. If this attribute is not used and filename
isan existing file, response will overwrite thefile.

-score Returns an integer representing the screen score.
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-method name Defines the method used to compute the screen score. In the

normal method, the score is computed by assigning to each
character on the screen ascorefrom 1 to 128 and adding them
up. In the method is highlight, the single character scoreis
incremented by 128if the character ishighlighted. The default
isnormal.

Example
This example captures the current screen and savesto the file myfile.

> set file [open "nyfile" w

> set nyscreen {$nyconn screen -region {1 1 80 25}\
-mask {10 10 5 5} -wildcard #

> puts $file $nyscreen

This example can be more concisely re-written as the following:

> $nyconn screen -region {1 1 80 25} -mask {10 10 5 5}\
-wildcard # -file "nyfile"
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9.5.1.10 send

Syntax

handl e send string-expression ?-delay mlliseconds? ?-secret?

handl e send -key key ?-repeat nunber? ?-delay milliseconds?\

Return

None

Description

?-secret?

The send method evaluates string-expression, sendsit to the SUT, and updates the
internal data representation of the screen. string-expression can be any Tcl expression

that returns a string.

send also takes the following attributes:

-delay milliseconds Represents the padding. If the padding is greater than zero the

-key key

-repeat number
-secr et

system sends acharacter at atime, and it waitsfor the specified
number of milliseconds before sending the next character.

Specifiesthe escape sequence defined for the key that is sent to
the SUT.

Thefollowing special keys are defined by default. (The escape
sequence is defined in the terminfo or auxiliary terminfo files.)
Thisargument is case insengitive.

backspace, return, delete, |ine_ feed,
enter, esc, tab,

| eft _arrow, down_arrow, up_arrow,
right _arrow, right 1 .. right_ 10,

left 1 .. left _10,top_1 .. top 9,
nuneric_0 .. nuneric_9,
pfl.. pf4.

Specifies the number of timesthe key is sent.

Specifies that the string that is sent won't be recorded in the
SUTimagefilein the String Sent section. Instead, the string
<hidden data> is placed in thefile.

Note — If the application echoes the string that is sent on the
screen, the SUTimage file will contain the string in the Screen
and Response section of thefile.
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Example

> $myconn send "/usr/| ocal /bin/dg\n"

> $myconn send -key tab -repeat 3

> $nmyconn send "25967"

> $myconn send -key return

Exceptions

An exception israised if the send fails, for example because the connection died.
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9.5.1.11 sendWait

Syntax

handl e sendWait string-expression \
?-expect string-expression? ?-timeout tineout? ?-secret?

Return

The sendWait method sends a string to the SUT and waits until asecond string is
returned from the SUT. It is a shorthand for a send immediately followed by await.

sendWait takes the following attributes:

string-expression Specifies the string to send to the SUT.

-expect string-expression  Specifies the string you expect to be returned by the
SUT. If you don't specify an expected strisegndWait
will expect the default prompt. This default prompt can
be

» Set on a per connection basis an option to the
connect command $ection 9.5.1.2

» Changed for the current connection using the
-prompt attribute Section 9.5.2.10

» Applied to thexmyTermAsync class command to
set a default script-wide prompt.

Note — If the response contains null characters (i.e.,
ASCII 0), the nulls are stripped from the response
before comparing with the expected string. Therefore,
you should not have to worry about embedded null
characters in the expected string.

-timeout timeout Specifies number of seconds to wait before sendW ait
returns control back to the script
-secr et Specifiesthat the string that is sent won't be recorded in

the UTimage file in the String Sent section. Instead,
the string <hidden data> is placed in thefile.

Note — If the application echoes the string that is sent
on the screen, the SUTimage file will contain the string
in the Screen and Response section of thefile.

Example

> $nyconn sendWait "Is -la\n" -expect "nypronpt $"
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9.5.1.12 wait

Syntax

handl e wait tcl-expression ?-tineout seconds?
handl e wait -expect expression ?-timeout seconds?
Return
No result
Description

The wait method stops the script execution until a particular condition is verified or a
timeout has occurred. Initsfirst form, wait stops execution until an entered Tcl
expression is satisfied. In its second form, execution waits until the expected
expression is encountered.

wait also takes the following attributes:

-timeout seconds Stop execution for the specified number of seconds. If a
timeout value is not set explicitly, the default connection
timeout value is assumed.

-expect expression  The script waits until the string specified in expression
appears at the end of the SUT response. If you don't specify
an expected stringyait will expect the default prompt. This
default prompt can be

e Set on a per connection basis an option tadhaect
command $ection 9.5.1.2

» Changed for the current connection using-gr@mpt
attribute Gection 9.5.2.10

» Applied to thexmyTermAsync class command to set
default a script-wide prompt.

Note — If the response contains null characters (i.e., ASCII
0), the nulls are stripped from the response before comparing
with the expected string. Therefore, you should not have to
worry about embedded null charactersin the expected string.
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Example

The following lines first determines what the prompt is on the system to which you
created a connection. It then sends an |s command to the system and waits until the
system returns the prompt.

set nyconn [xnmyTer mAsync connect]

xnySl eep 2; #sleep for a few seconds
set pronpt [$myconn response -tail 1In]
$myconn send "Is -la\n"

> $myconn wait -expect $pronpt

>
>
>
>

If you know what the prompt will be, you can enter it directly as the argument to
-expect, asin the following:

> $myconn wait -expect "prompt %"
Thistime you want execution to wait until the cursor isin row 10 and column 10.
> $myconn wait { [$h -position] == "10 10" }

Exceptions

Timeout reached, SUT has not returned, timeout handler called
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9.5.2 Attributes

Thefollowing isthelist of attribute methods that can be used for a particular connection to
get (or set) configuration parameters or status information.

9.5.2.1 -bufferlen

Syntax
handl e -bufferlen
Description

The bufferlen attribute returns the size of the buffer that caches SUT responses.

9.5.2.2 -column

Syntax
handl e -col um
Description

The column attribute returns the current column position.
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9.5.2.3 -connections

Syntax
xnyTer mMAsync - connecti ons
Return
List of asynchronous connections
Description
The connections attribute lists al the open asynchronous connections.
Example

> xmyTer mMAsync -connections
{.xnyTermAsync_1 xnmyTer mAsync_2}

9.5.24 -delay

Syntax
handl e -delay ?nilliseconds?
Description

The delay attribute returns or sets the number of milliseconds used as padding in the
send method.

9.5.2.5 -failedCompares

Syntax
handl e -fail edConpares ?nunber?
Description

The failedCompar es attribute returns or sets the number of failed compares.
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9.5.2.6 -goodCompares

Syntax
handl e - goodConpares ?nunber?
Description

The goodCompar es attribute returns or sets the number of successful compares
performed using the compar e method for this handle.

9.5.2.7 -masks

Syntax

handl e - masks
Return

List of enabled masks
Description

The-masksattribute listsall of the mask handles associated to aparticular connection.
Example

> $myconn - masks
. xmyMask01l . xnmyMask03

95.2.8 -name

Syntax
handl e -narme
Description

The name attribute returns the name of the connection.
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9.5.2.9 -position

Syntax
handl e -position
Description

The position attribute returns the position of the cursor in alist format: {row column}.

9.5.2.10 -prompt

Syntax
handl e -pronpt ?string?
Description

The prompt attribute returns or sets the default waiting string for the sendW ait and
wait methods.

95.2.11 -row

Syntax
handl e -row
Description

The row attribute returns the current row position.

9.5.2.12 -shell

Syntax
handl e -shell
Description
The shell attribute returns the shell used to start up the connection, e.g., /bin/sh.
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9.5.2.13 -showAttributes

Syntax
handl e -showAttri butes ?npde?
Description

The showAttributesattribute returns (tr ue or false) or setsthe mode (on or off) of the
connect method’s-showAttributes attribute. That is, this determines what character
attributes are to be included in timages file.

9.5.2.14 -size

Syntax
handl e -si ze
Description

Thesize attribute returns the size of the screen in a list forfnat column}.

9.5.2.15 -status

Syntax
handl e -status
Description

Thestatus attribute returns the connection’s status, whether it is alive(up) or not
(down).

0 - The connection is down

1 - The connection is up.
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9.5.2.16 -terminal

Syntax
handl e -term na
Description

Theterminal attribute returns the terminal being emulated, e.g., vt100.

9.5.2.17 -terminfo

Syntax
handl e -term nfo
Description

The ter minfo attribute returns the file name of the auxiliary terminfo file.

9.5.2.18 -timeout

Syntax
handl e -ti meout ?seconds?
Description

The timeout attribute returns or sets the default number of seconds to wait for aSUT
response.

9.5.2.19 -warningCompares

Syntax
handl e -war ni ngConpares ?nunber?
Description

Thewar ningCompar es attribute returns or sets the number of user defined warnings.

9-30



BR 007-252-004 MYNAH System Scripting Guide
Issue 4, December 1998 TermAsync Extension Package
Revision 1, February 1999 Release 5.3

9.5.2.20 -wildcard

Syntax
handl e -wi | dcard ?char?
Description

Thewildcard attribute returns or sets the default wildcard character used incompare
and screen methods.
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9.5.3 Changing Configuration Parameters

Syntax

xnyTer mdsync \
?-termnal string? \
?-tinmeout seconds? \
?-shell filenane? \
?-bufferlen length? |
?-terminfo filenane? |
?-wi | dcard char ?|
?-delay mlliseconds?
?-showAttri butes npde?
?-pronmpt string?

Return
None
Description

All of the arguments for the connect method (Section 9.5.1.2), with the exception of
the-name argument, can also be applied to thexmyT er mAsync class command to set
default attributes script-wide. After the command is issued, all the new connections
will inherit the new default for the attribute.

Example
To change the default timeout to 10 seconds, type

> xmyTermAsync -tineout 10

954 Querying Configuration Parameters

Syntax
xnyTer mAsync -terni nal
xnyTer mMAsync -ti nmeout
xnyTer mMAsync -shel |
xnyTer mAsync -bufferlen
xnyTer mMAsync -terninfo
xnyTer mAsync -wi | dcard
xnyTer mAsync -del ay
xnyTer mMAsync -showAttri butes
xnmyTer mMAsync - pronpt
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Return

A Tcl string (or integer) that represent the current value of the parameter,
Description

All of the arguments for the connect method (Section 9.5.1.2), with the exception of
the -name argument, can also be used with the xmyTermAsync class command to
query the current default configuration parameters.

Example

> xmyTer mAsync -termna
vt 100

> xmyTer mMAsync -ti neout
10
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9.6 Async Procedures

Thissection describes Tcl proceduresdelivered withthe MY NAH System that are designed
specifically to aid Async scripting.

NOTE — Currently, there is only one Async specific
procedure.

9.6.1 xmyPrintScreen

Syntax

xnyPrint Screen handl e Destination
Return

Prints an entire Async screen
Description

The xmyPrintScreen procedure prints the entire Async screen based on the entered
Async connection handle. The Destination can be st dout , st derr, or afilename.

Example

The following example opens afile and prints the entire Async screen to the file
temp.txt, designated by the variable $fp.

> set fp [open tenp.txt w
> xmyPrint Screen $conn_async $fp
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9.7 Async Scripting

The previous section detailed the extensionsin the TermA sync Package, but how do these
extensions fit together to form scripts. Let's look a few examples.

In this first exampleRigure 9-3 we want to

Logon to a remote system

Use thds command to display the contents of the current directory.

Use theowd command to display the current directory

Retrieve this information

o & w0 NP

Disconnect from the remote system.

xnyLoadPkg Ter mAsync

keyl set c¢ -prompt password -echo fal se
set a [xnyPronpt [list $c]]

set connl [xnyTer mAsync connect]
$connl wait -expect ": "

$connl sendWait "rlogin 128.96.186.123\r" -expect "d:"
$connl send "S$a\r"

$connl sendVait "Is\r" -expect "# "
$connl sendWait "pwd\r" -expect "# "
$connl response -file OUTPUT/ out 10
$connl screen -file QUTPUT/ out 11
$connl di sconnect

Figure 9-1. Sample TermAsync Script 1

Let's assume there is an anonymégsarchive that each week places new files in a
directory callechew_this week. You can create a script (Figu@e2) that each week
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accesses this archive and places them in adirectory called /u/kjd/NEW, assuming your
home path is/u/kjd.

xnyLoadPkg Ter mAsync

set conn2 [xmyTer mMAsync connect ]

$conn2 wait -expect ": "

$conn2 sendWait "cd /users/kjb/NEWr" -expect ": "
$conn2 sendWait "ftp ftp.bercco.comr" -expect ": "
$conn2 sendWait "anonymous\r" -expect "d:"

$conn2 sendWait "kjb@r" -expect "> "

$conn2 sendWait "cd pub/new this_week\r" -expect ">
$conn2 sendWait "prompt\r" -expect "> "

$conn2 sendWait "nget *\r" -expect "> "

$conn2 sendWait "bye\r" -expect ": "

$conn2 di sconnect

Xy Exi t

Figure 9-2. Sample TermAsync Script 2
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The script in Figure 9-3 loginsto the NY Public Library and retrieves the title and author
of the non-fiction best seller. Theresult is printed (using xmyPrint) in the output file.

# only user and error output
set xmyVar (Qut put Level ) {user error}
xnyLoadPkg Ter mAsync

set nylib [xnyTermAsync connect -timeout 30 -shell /bin/sh]
$nylib sendWait "PS1=\"\$ \"\r" -expect "\'$ "
$nylib wait -expect "\'$ "

# connect with ny public library

$nylib sendWait "telnet nyplgate.nypl.org\r" -expect
$nylib sendWait "nypl\r" -expect ": "

# choose DB

$nylib sendWait "1\r" -expect "s the key | abeled \"Return.\
$nylib sendwait "\r" -expect "nf

# choose best seller |ist
$nylib sendwait "5\r" -expect "nf

# choose non fiction
$nylib sendWait "2\r" -expect ": \033\[Om 033\[ 1nt

# make sure we go the right screen
set rightScreen [$nylib conpare -region {3 2 34 1} -expect {\
"List: NYT Nonfiction Best Sellers " }]

# if the screen is the one we want print title & author of
# best seller into log file

if { $rightScreen } {
set NF_BestSell erAuthor [$nylib screen -region {5 9 60 1}]
set NF_BestSellerTitle [$nylib screen -region {6 9 60 1}]
xnmyPrint -text "Best Selling Book (non fiction): \

SNF _BestSellerTitle \n \

by $NF_Best Sel | er Aut hor "

}

# now | ogof f && di sconnect

$nylib sendWait "qg\r" -expect "nf
$nylib sendWait "so\r" -expect "nf
$nylib sendWait "7\r" -expect ": "
$nylib sendWait "3\r" -expect "\$ "
$nylib di sconnect

Figure 9-3. Sample TermAsync Script 2
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10. Term3270 Extension Package

10.1 Overview

The Term3270 Extension Package provides the functions necessary for interactions with

the 3270 device.

The user interface to the 3270 SE is through a graphical terminal emulation for interactive
sessions and through the main GUI or Command Line User Interface (CLUI) when running
automated test cases to the background execution environment. These extensions will let

you directly manipulate scriptsto tailor the test case against the SUT.

10.11

Methods Overview

NOTE — To access the Term3270 Extension Package
you must first run xmyL oadPkg Term3270.

Section 10.4.1 contains detailed descriptions of the Term3270 Method extensions. The
extensions are listed in alphabetical order (within each category). Table 10-1 lists the
methods, organizing them inthe general functional categories. Table 10-1 also givesabrief
description of each extension and the section where the detail ed description can be found.

Table 10-1. Term3270 Method Extensions (Sheet 1 of 2)

Category Method Description Section
Connection connect Establishes a connection to the 3270 |10.4.1.2,
host from the MYNAH Tcl script. Page 10-16
disconnect Destroys a connection made to the 10.4.1.4,
host through theonnect method. |Page 10-20
Data fieldLength Returns the length of the specified| 10.4.1.7,
Entry/Retrieval field. Page 10-23
screen Returns the portion of the screen |10.4.1.16,
specified through location and Page 10-32
dimensions.
send Simulates the pressing of a 3270 |10.4.1.17,
function key. Page 10-34
type Sends the keystrokes specified by|d0.4.1.19,
“text” parameter. Page 10-36
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Table 10-1. Term3270 Method Extensions (Sheet 2 of 2)

Category

Method

Description

Section

L ocation

fieldBegin

Moves the cursor to the first position
of the field located by the given
location parameters.

10.4.1.6,
Page 10-2

NI

fieldNext

Moves the cursor to the first positig
of the next field.

t0.4.1.8,
Page 10-2

find

Finds the specified string on the

10.4.1.9,

current screen, returning the row afiRage 10-2

column position of its location.

UT

findL abel

Finds the specified label on the curt
screen, returning the row and colu
position of its location.

érft4.1.10,
hitage 10-2

(®2)

format

Loads tag name files used for findin
screen location through tagnames,

de.4.1.11,
Page 10-2

moveCur sor

Moves the cursor to the position
specified by the given parameters

10.4.1.15,
Page 10-3

Comparisons

compare

Compares a region in the current 3
display screen of a connection with
compare pattern body.

P70.4.1.1,
Rage 10-1

disableM ask

Disables a mask object.

10.4.1.3,
Page 10-1

enableM ask

Enables an already created mask
object for a particular connection
instance.

10.4.1.5,
Page 10-2

ignore

Defines a region to ignore during
subsequentompar e statements.

10.4.1.13,
Page 10-2

Waiting

sendWait

Sends the special function key to t
3270 SUT and waits for the SUT’s

reply.

nk0.4.1.18,
Page 10-3

Ol

wait

Notifies that incoming data is being
sent from the host and that the scr
should wait until the host has fully

completed its transmission.

110.4.1.20,
ptage 10-3

~

Attributes

getAttribute

Finds the attribute byte value of a
location in the connection object’s
display.

10.4.1.12,
Page 10-2

listAttributeTypes

Lists all of the attribute descriptors

10.4.1.14,
Page 10-3
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10.1.2 Attributes Overview

Section 10.4.2 contains detailed descriptions of the Term3270 Attribute extensions. The
extensionsare listed in al phabetical order. Table 10-2 liststhe extensions, organizing them
in genera functional categories. Table 10-2 also givesabrief description of each extension
and the section where the detail ed description can be found.

Table 10-2. Term3270 Attribute Extensions (Sheet 1 of 3)

Category Attribute Description Section
Connection -connections Returnsalist of currently open |10.4.2.4,
3270 connections. Page 10-40
-host Returns the name of the host.|10.4.2.9,
Page 10-42
-model Outputs the name of the modell0.4.2.17,
thexmyTerm3270 instance is |Page 10-44
configured.
-name Specifies a name for connectiph0.4.2.18,
handles. Page 10-4b5
-port Outputs the name of the port |10.4.2.19,
number. Page 10-4b5
-queryConnection Returns the connection’s state10.4.2.20,
Page 10-46
-status Returns the connection’s statu40.4.2.24,
Page 10-4Y
-timeout Specifies amount of time that t.4.2.26,
connection will wait to receive|®age 10-48
solicited screen.
-TN3270E Supports TN3270E protocol f0d0.4.2.27,
connecting to a host that begipBage 10-48
transmission in TN3270E
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Table 10-2. Term3270 Attribute Extensions (Sheet 2 of 3)

Category Attribute Description Section
Data -collectK eyCount Indicates whether or not a 10.4.2.2,
Entry/Retrieval function key count should be Page 10-39

kept.
-dataBytesReceived Number of bytes received. 10.4.2.5,
Page 10-40
-formatName Contains the format/screen naré.4.2.7,
of a connection’s current screeRage 10—41
-keyCount Displays the number of prograi0.4.2.12,
keys pressed. Page 10-43
-lastK eyPr essed Returns the name of the last [10.4.2.13,
function key pressed. Page 10-43
-tagDir Indicates the path(s) to look f0r10.4.2.25,
tag name files. Page 10-4y
L ocation -column Returns the cursor’s current |10.4.2.1,
column position. Page 10-39
-row Returns the cursor’s current ro0.4.2.21,
position. Page 10-46
Comparisons |-compar el nvisibleFields| Indicates whether invisible fielg$0.4.2.3,
should be processed. Page 10-40
-failedCompares Returns the number of failed {10.4.2.6,
compares. Page 10-41
-goodCompares Returns the number of good |10.4.2.8,
compares performed. Page 10-41
-masks Returns a list of enabled mask40.4.2.16,
for a connection. Page 10-44
-screenldFile Indicates the file from which th&0.4.2.22,
screen identification informatioPage 10-46
is to be taken.
-war ningCompar es Number of warnings generate(l0.4.2.28,
during compares. Page 10-48
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Table 10-2. Term3270 Attribute Extensions (Sheet 3 of 3)
Category Attribute Description Section
Waiting -initialWait Indicates whether aninitial read | 10.4.2.10,
should be performed during Page 10-42
logon.
-initialWaitExpect Supplies the string expression 10.4.2.11,
thatinitialWait should wait for| Page 10-4
-lastResponseTime Returns the time between last 10.4.2.14,
send and newscreen ready on |Page 10-43
the connection.
-lastTransmitTime Returns the last timesend was| 10.4.2.15,
done. Page 10-44
Attributes -showAttributes Write application’s screen 10.4.2.23,
attribute bytes to th8UTimage | Page 10-4}

file.
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10.2 Term3270 Attribute Definitions

Table 10-3 liststhe conventions and definitions for the attributes that are generally used by
the Term3270 methods. When a method uses attributes not listed in Table 10-3, those
attributes will be detailed in the method description.

Table 10-3. Term3270 Attribute Definitions (Sheet 1 of 3)

Attribute

Definition

-append

Used with -file, -append appends the response to the
specified filename. If this attribute is not used and filename
isan exigting file, response will overwrite thefile.

-character position

position can be avaluein the range of 1 to whatever the last
position is on the 3270 presentation space, the last position
being determined by the type of model. For instance, for
model 2, the character position could have avalue of 1 to
1920 (24 rows x 80 columns).

-dimension dimension

dimension denotes the ability to specify the dimensions of a
block. dimension consists of alist of two items, first the
width, then the height, for example -dimension {5 8}.

-direction iteration

Thisisused during label processing. The way this parameter
works isthat, from the label location, the argument finds the
number of fields away from the label, specified by iteration,
in the direction from the field, specified by -direction, and
uses that field for whatever function it isto perform.

-direction can beright, left, up, and down. iteration isan
integer, e.g., avalid entry would be-right 12.

The default is-right 1.

When alabel appears above afield and the first character of
the label does not align with the first character space in the
field, characterstyped inthefield appear aligned with thefirst

character of the label. For example, if the screen contains the
following label and field under the label

executing
$connl type -text "Tom' -Ilabel "NAME' -down 1

resultsin the following. (Note that the value Tom begins
under the N, which isthe first character in the label.)

NANE
__ Tom _ _ _
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Table 10-3. Term3270 Attribute Definitions (Sheet 2 of 3)

Attribute

Definition

-expect pattern

pattern isthe string you expect to find or receivefrom aSUT,

-expect and -expectM aster are mutually exclusive.

-expectM aster xyz

Specifies the name of the Tcl variable containing the
expected value, which issupplied by the Compare Master file
(Section 5). The same variable will be used for writing out to
the new Compare Master file.

-expectM aster and -expect are mutually exclusive.

-filefilename Used with the screen method (Section 10.4.1.16), -file
returns an empty string and the response is saved to the
specified filename.

-ignoreregion -ignoreregion is used to denote aregion of the screenthat is
to be ignored during a comparison.

-label label label isastring used to search against the current 3270 screen

for the purposes of finding the field associated to the labdl.
When the label isfound, usually afieldNext isimplicitly
called with the proper label arguments, such as -dir ection,
-iteration or -occurrence, to find the location of the desired
field.

-mask maskhandle

-mask maskhandleis used to denote a pattern that should be
ignored during a comparison. The maskhandleis created
using xmyM ask (Section 7.2.10).

pel
sired

-occurrence occurrence | occurrenceisused during label processing. occurrenceisan
integer value that specifies the i'th occurrence of the la
field on the screen that should be used to locate the de
field.

-offset offset offset specifies the number of positions from the actual

location specified, through tagname or label processing
the intended action should be performed. For label
processing, theffset determines the final position from
where the command should start looking for the user
specified field position. Offsets will not wrap to the next |

instead an exception of illegal argument will be incurred.

, that

ne,
)

-position position

position lets you specify the location within a screen dis
by row and column valueposition is a list consisting of tw

play
(0]

elements, first the row, then the column value, for example

-position {10 55}.

-protectedField

-protectedField is an optional attribute for tHesldNext
method that tell§ieldNext to find the next protected field
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Table 10-3. Term3270 Attribute Definitions (Sheet 3 of 3)

Attribute Definition

-region region region defines a block or region on the screen, and the
location of that block within the screen. region isalist of four
items: row, column, width, and height values.

-sear chFrom -sear chFrom is an optional flag to label processing
statements. If it is used, search begins at the current cursor
position and proceeds to search for the label in the 3270
screen until it findsit or reaches the last position on the

screen.

-string string string is a string used to search against the current 3270
screen.

-tag tagname tagname denotesthe ability to specify thelocation of ascreen
display as defined in user tag namefiles.

-unprotected -unprotected isan optional flag to label processing

statements. If it is used, the search finds the next instance of
the label within the 3270 screen, regardless of whether the
label’s field is protected or unprotected.

ERROR: Error Message | This denotes the error message returned from a command for
a particular error.
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10.3 Term3270 Location Processing

The Term3270 Package supports three methods for referring to physical screen locations
on a synchronous terminal.

* Row and column coordinates that refer to actual screen locations. This method is
useful when the other two are not available or not desirable.

» Label names for screen locations where the label names are determined by a string
‘label’ that appears on the screen at run time.

< Tag names for screen locations where the tag names are defined by the user in a Tag
Name File.

The following subsections describe each of these methods, explaining how to use the
method as well as the strengths and weaknesses of each method.

To helpillustrate how you use each method, we will use the TernfizdRext extension.
fieldNext moves the cursor to the first position of the next unprotected field. For a complete
description ofieldNext and its syntax, please sgection 10.4.1.8

NOTE — The examplesin the following sub-sections
assume you created an Term3270 connection using the
variable connl.
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Figure 10-1 contains an example of a3270 screen We will be using this screen to illustrate
each location method. We've added row and column markers to aid our discussions.

K 1 2 3 4 5 6 7 B

12345678901234567890123456789012345678901234567890123456789012345678901234567890

06/ 04/ 96 08: 58
BEXVPO1 EXMP ENTI TY SELECTI ON SCREEN N

ENTI TY

11: RECONNECT:

23: Copyright (C 1989, 96 BELLOCRE, ALL R GHTS RESERVED

Figure 10-1. Example 3270 Screen

10.3.1 Row/Column Processing

The first, and simplest, method of referring to a screen location is by row and column. For
example, to move the cursor to the RECONNECT: entry field, which is at row 11 and
column 41, you could enter

$connl fiel dNext -position {9 41}

As we said, this is the simplest way of referring to a screen location, but it is also the least
reliable. With each new release, text locations often change. For example, a new field may
be added between the ENTITY and RECONNECT entry fiel&gjare 10-1 In this case,

the statements that reference the RECONNECT: entry field would have to be rewritten to
reflect the new row and column locations. If you're testing multiple releases, you must have
a script for each release. Each script in turn may reference this field several times.
Rewriting all of the row/column statements may be increasingly tedious.
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10.3.2 Label Processing

The second method of referring to a screen location is by label processing. In label
processing the screen locations for fields are determined by a string label that appears on
the screen. To find the ENTITY : entry field from Figure 10-1 using label processing, you
could enter

$connl fiel dNext -1abel "ENTITY:"
fieldNext would search for the first occurrence of the string ENTITY: on the screen.

The default behavior of label processing is for the search to begin at the top left corner of
the 3270 screen, proceeding left to right, top to bottom until it reaches the first occurrence
of the label as a protected field, or until it reaches the end of the screen, in which case, an
exception is thrown.

The different options that can be specified for label processing can be used to modify the
default behavior.

« -direction iteration is used to specify which direction, and how many fields away, the
desired field is located from the labedirection can beright, left, up, anddown.
iteration is an integer, e.g., a valid entry would-bight 12. The default isright 1.

» -occurrenceis used to find the i'th occurrence of the label on the screen. The default
occurrence is 1.

» -unprotected is used to find the label string on the screen, regardless of whether the
label is a protected or unprotected field. This is mainly used for unformatted screens.
The default is to find only labels that belong to protected fields.

The following is an example of a 3270 Tcl command that makes use of these label
processing options. It finds the second occurrence of the label string “FISH” on the 3270
screen, moves down 2 fields, moves to the right 4 fields, and types “TROUT” at the
beginning of the field found at that location.

$connl type -label “FISH” -occurrence 2 -down 2\
-right 4 -text “TROUT"

But what if the screen changes? Let's take a look at a few scenarios

» The label and field simply move. If there is only one occurrence of the label on the
screen, then your script will still be able to find the correct location. If there are more
than one occurrences of the label on the screen, you may have to change the
-occur rence option.

» The label and field stay at the same location, but the name of the field changes. All this
may require is a simple search and replace in the script using your favorite editor to
reflect the new name. If the length of the label has changed, you may will also have to
add or change thalirection option, but you may be able to do this by a search and
replace, too.
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» The label stays at the same location, but its name changes and the location of the field
moves. This will probably require a great deal more work, especially if you're
performing tests on multiple releases.

Like row/column processing, label processing is very easy to set up, but, if the screens
change, it takes less work to rewrite your scripts. Scripts using label processing are also
easier to read since the location entries are the exact string as it appears on the screen and
not (sometimes) cryptic row/column coordinates.

NOTE — A label isany string on the screen contained in
aprotected fidld. The MY NAH Script Builder has the
ability to generate labels for the various Term3270
commands, if Label processing option is selected. Itis
easier to let the Script Builder generate the labels. This
way, the generated scriptswould get executed without any
errors. If thereare any errorsin execution of the generated
code, please contact MY NAH Support. Y ou may choose
alabel manually and code it in the script, but there exists
arisk of the label getting rejected in a few cases.

10.3.3 Tag Name Processing

The third method of referring to a screen location is by tag name processing, where
scripting statements are written using user-defined labels called tags that reference
locations on a screen in place of row and column integer values. These definition residein
filescalled Tag Name files. Multiple scripts can reference thesefiles. If the format of the
screen changes, only the definitions of the tagsrelated to the screen need to be updated. For
example, to move to the RECONNECT: entry field on Figure 10-1 using tag name
processing, assuming thereis atag for this screen called recon, you could type

$connl fieldNext -tag recon

The MY NAH script accesses the appropriate Tag Name files to determine the row and
column coordinates associated with the tag names in the script. The Tag Name files are
loaded using the format method, asin

$connl format M nMenu

where MainMenu is a Tag Name file.
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NOTE — A user or the MYNAH Administrator must
have set up Tag Name files prior to anyone trying to use
them. The MY NAH Administrator will then savethe Tag
Namefilein a special directory, called the
TagDirectory, used to contain Tag Namefiles. The
stepsfor creating Tag Namefilesare found in Section 7 of
the MYNAH System Administration Guide.

Like label processing, scripts using tag names are easier to read since you're using text,
quite often related to what is actually on the screen, to determine a screen location.

When a field’s position changes, only the row and column values associated with the tag
names in th@ag Name files have to be changed rather than every reference to the affected
row and column or label values in the scripts.

Unlike row/column and label processing, which can be used immediately, tag name
processing requires a great deal of preliminary setup. As we mentioned earlier, they must
first be created and then the MYNAH Administrator must place them ihageir. If a

position changes, you must inform the MYNAH Administrator to make the necessary
changes to the appropriatag Name file. If you use row/column and label processing you

can immediately change your scripts.

Tag name processing also usesStreen Identification file, which makes it possible to
generate format/screen names automatically.

The Screen Identification file is needed to identify the format/screen the user is on and to
generate a format statement during an initial script capture session using the GUI's Script
Builder.

The Screen Identification file contains regular expression patterns (as defined for the
regex(3X) program) in conjunction with screen location. As a user navigates through an
application, thescreen Identification file determines if these two conditions exist

« The format/screen name exists on the format/screen being displayed
« Aregular expression can be defined to uniquely describe the format/screen name.

If these conditions determine that a string matching a pattern is found at a particular
location on the current screen, the system identifies that portion of the screen that matches
the pattern as the format for the screen. Once this format is determined, a statement is
generated, and this statement is then used to Idad idame file of the same name.
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10.4 xmyTerm3270 Class

xmyTerm3270isthe Tcl classcommand providing language extensions that are necessary
for interactions with the 3270 device. Its methods provide the basis of operationson a3270
connection that you will need to create sufficiently sophisticated test cases in your scripts.

10.4.1 Methods

The Term3270 package contains the following methods.

10.4.1.1 compare

Syntax

handl e conpare -di nension di nmension \
-expect {body of conpare pattern} ?-expectMaster xyz? \
?-ignore region? ... ?-ignore region? \
?-mask maskhandl e? ... ?-mask maskhandl e? \
?-out put Label [abel?

handl e conpare -region region \
-expect {body of conpare pattern} ?-expectMaster xyz? \
?-ignore region? ... ?-ignore region? \
?-mask maskhandl e? ... ?-mask maskhandl e? \
?-out put Label [abel?

handl e conpare -tag tagnane -di nension di nension \
-expect {body of conpare pattern} ?-expectMaster xyz? \
?-of fset offset? \
?-ignore region? ... ?-ignore region? \
?-mask maskhandl e? ... ?-mask naskhandl e? \
?-out put Label [ abel?

handl e conpare -1 abel [abel -dinension dinension\
-expect {body of conpare pattern} ?-expectMaster xyz? \
?-offset offset? \
?-direction iteration? ?-occurrence occurrence? \
?-sear chFron? ?-unprotected?
?-ignore region? ... ?-ignore region? \
?-mask maskhandl e? ... ?-mask maskhandl e? \
?-out put Label [ abel?
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Return
Ofor failure
1 for success
Description

The compar e method compares aregion in the current 3270 display screen of a
connection with the compar e pattern body. When the location is not specified,

compar e usesthe current cursor position. If afailure occurs, compar eincrementsthe
connection’s failedCompar es attribute by 1. If a success occurs, it increments the
connection’s goodCompar es attribute by 1.

NOTE — SeeTable 10-3for descriptionsof thecompare
attributes.

If you use tagname processing (the third form shown above) and you set the
-dimension attribute’s width to zero (Opompar e enters the width for this tagname
entered in the tagname file.

The-war ning flag tells thecompar e statement to log a warning should the
comparison fail, rather than log a compare failure.

-outputL abel is used to specify a label for this particldampar e command that will
be written into the output file. The label from the output file can be used to refer back
to thecompar e command in the input script. This is for cross reference purposes only.

Example
In this first example, the expect valueiis

> set result [$connl conpare -region {10 20 1 1} \
-expect {{A}}

In this second example, tlegpect attribute’s argument is a variable. The variable’s
value must be a list.

> set t1 {*MAIN MENU"}
> $connl compare -tag “title” -expect $t1 \
-outputLabel “Label number one”

Exceptions
« Error performing screen location processing
« lllegal screen position
» System error has occurred

 Error obtaining region from specified region values
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10.4.1.2

Syntax

connect

xnmyTer nB270 connect \

Return

?-host hostnanelist? \

?-nodel nodel #? \

?-port portnunmber? \

?- conpar el nvi si bl eFi el ds bool ean? \
?- TN3270E bool ean? \

?-timeout seconds? \

?-showAt tri but es bool ean? \
?-initialwWait bool ean? \

?-initial Wit Expect string expression? \
?-nanme connection nane? \

?-col | ect KeyCount bool ean? \
?-tagDir tagname directory? \
?-screenldFile screenid file? \
?-XLT Transl at ePat h?

Handle to xmyTerm3270 instance

Description

The connect method is used to establish a connection to the 3270 host from the

MY NAH Tcl script. connect returns a handle to a connection back to the script.
Defaults are provided for port (23, or Telnet) and model number (2) should they not
be specified within the script. The attribute list provides the instance of
xmyTerm3270Conn classwithinitial valuesthat will impact the configuration of this
singular connection. Attribute values that can be set and are not supplied will attain
their values after the loading of the 3270 extension package, where the class attribute
values will be set depending on what is available through configuration files.

NOTE — Only 24 3270 connections can be open at a
giventimefrom asingle script execution. If ascript opens
morethan 24 scripts at onetime, scriptsfrom astandalone
engine will hang and scripts running from a background
engine will fail.

connect takes has the following attributess

-host hostnamelist The name of the host. Y ou can specify more

than one host.

This overrides the Host setting in the
xmyConfig file.
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-model model #
-port portnumber
-compar el nvisibleFields boolean

-TN3270E boolean

-timeout seconds

-showAttributes boolean
-initialWait boolean
-initialWaitExpect string expression

-name connection name

-collectK eyCount boolean
-tagDir tagname directory
-screenl dFile screenid file

-XLT TrandatePath

The name of the mode! for the connection.
The name of the port number.

Indicates whether invisible fields should be
processed.

Supports TN3270E protocol for connecting
to ahost that begins transmission in
TN3270E.

The amount of time that the connection will
wait to receive a solicited screen.

Indicates whether to write an application’s
screen attribute bytes to tBTimage file.

Indicates whether an initial read should be
performed during logon.

The string expression thatitialWait
should wait for.

A name for the connection handle.

Indicates whether or not a function key
count should be kept.

Indicates the path(s) to look for tag name
files.

Indicates the name of the screen
Identification file.

Specifies the location of the

EBCDIC-ASCII translation file, which is
used to define the presentation space while
making a 3270 connection.

This overrides th@ransgatePath setting in
thexmyConfig file.

NOTE — All boolean based options are either TRUE or

FALSE.

To specify more than one host name, create alist of host names, using one or more
spaces to separate the list items, and enclose the list within double quotes. (Curly
brackets are allowed in aTcl script.). Spaces are the only valid separators.

If you specify multiple hosts, the MY NAH System usesthefirst nameonthelist when
trying to establish a connection. If the connection is successful, the remaining
specified host names are ignored. If the connection fails for any reason, the MY NAH
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System attempts to use each successive host name until a successful connectionis
made or the end of the list is reached. Upon successful connection, the return will be
ahandleto thexmyTerm3270 instance. For each failed connection, an error message,
with the hostname, is generated. If no connection can be established with any host
from the list, then the following error message is generated:

Unable to establish connection to any host.

On a per connection basis, the attributes -initialWait, -host, -model, -port, -name,
and -TN3270E can only be set through thisinitial connect call.

connect automatically creates a handle name, using the form .xmyTerm3270_n+.
Each successive connection increments the count, i.e., the first handle would be
XmyTerm3270_1, and the second would be .xmyTerm3270_2. While you can use
these relative handle names, using the set command, as in the following example,
creates an absolute handle name.

Example

This example illustrates specifying a specific host and the location of the
EBCDIC-ASCII trandation file.

> set connl [xnmyTernB8270 connect -host pyibl -nmodel 2\
-port 23 - XLT=$XMYHOWE/ dat a/ m sc/ SM5800. x| at €]
. xnyTernB270_1

This example illustrates specifying multiple hosts.
> set conn [xmyTernB8270 connect -host "xyz pyi bnd abc"]
Exceptions
If an exception is raised, the connection is not made.
» System error occurred, can’t connect to host
* Connection can not be made, maximum number of EHLLAPI sessions reached
» Time-out

 Licensing problems.
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10.4.1.3 disableMask

Syntax

handl e di sabl eMask {/ist of maskhandl es}
Return

No result
Description

The disableM ask method disables a mask object that has been activated for a
particular connection instance through the enablemask method. After disablemask,
any subsequent compare statementson the connection will no longer ignorethe pattern
defined in the mask object.

Example
> $connl di sabl eMask $maskl $mask2 $mask3
Exceptions

+ Mask handle not enabled on connection
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10.4.1.4 disconnect

Syntax

handl e di sconnect
Return

No result
Description

The disconnect method destroys a connection made to the host through the connect
method. Oncethe disconnect call has been made, the connection isno longer valid and
can not be used. The handle is deregistered from the Tcl hame space and is no longer
recognized by the interpreter.

Example
> $connl di sconnect
Exceptions

System error has occurred
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10.4.1.5 enableMask

Syntax

handl e enabl eMask {/ist of mask handl es}
Return

No result
Description

The enableM ask method enables an already created mask object, using xmyM ask
(Section 7.2.10), for aparticular connection instance. Any subsequent compare
statements on the connection will ignore the pattern defined in the mask object.

Example
> $connl enabl eMask $nmaskl $mask2 $mask3
Exceptions

Illegal mask handle(s) given to command
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10.4.1.6 fieldBegin

Syntax
handl e fi el dBegin
handl e fiel dBegin -position position
handl e fiel dBegin -tag tagnane ?-offset offset?
handl e fiel dBegin -1abel [abel ?-offset offset?
Return
No return
Description

ThefieldBegin method movesthe cursor to thefirst position of thefield located by the
given location parameters. When no location parameters are supplied, fieldBegin uses
the current cursor position. The location given could be any position within that field.

NOTE — See Table 10-3 for descriptions of the
fieldBegin attributes.
Example

This moves the cursor to the beginning of the field found at location row = 2 and
column =5.

> $connl fieldBegin -position {2 5}
Exceptions
« Error performing screen location processing
« lllegal screen position

» System error has occurred
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10.4.1.7 fieldLength

Syntax
handl e fi el dLength
handl e fiel dLength -position position

handl e fieldLength -tag tagnane ?-offset offset?\
?- prot ect edFi el d?

handl e fiel dLength -1abel [abel
?-of fset offset? ?-direction iteration?\
?-occurrence occurrence? -searchFron? ?-unprotected?

Return
Length of the specified field
Description

ThefieldL ength method returns the length of the current field (or the target field)
from the given location parameters. When no location parameters are supplied,
fieldL ength uses the current cursor position.

NOTE — See Table 10-3 for descriptions of the
fieldLength attributes.

Example
> $connl fi el dLengt h -label “PASSWORD:” -occurrence 1\
-right 1
8
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10.4.1.8 fieldNext

Syntax
handl e fi el dNext
handl e fi el dNext ?-protectedField?
handl e fi el dNext -position position
handl e fiel dNext -tag tagnanme ?-offset offset?

handl e fiel dNext -1 abel [abel 7?-protectedField?
?-of fset offset? ?-direction iteration?\
?-occurrence occurrence ? ?-searchFron? ?-unprotected?

Return
No return
Description

The fieldNext method moves the cursor to the first position of the unprotected field
specified by the given location parameters. When no location parameters are supplied,
fieldNext uses the current cursor position.

NOTE — See Table 10-3 for descriptions of the
fieldNext attributes.
Example

> $connl fieldNext -label “USERID:” -occurrence 1\
-right 1

Exceptions
» Error performing screen location processing
« lllegal screen position

e System error has occurred
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10.4.19 find

Syntax

handl e find -string string ?-occurrence occurrence? \
?-sear chFron?

Return
Position of string
Description

The find method finds the specified string on the current screen and returns the row
and column position of itslocation. The -occurrence parameter is used to find the i'th
occurrence of the given string on the scresaar chFrom tellsfind to use the current
cursor position; otherwise, the top lefthand corner is used as the starting point.

NOTE — See Table 10-3 for descriptions of the find
attributes.

The search does not wrap the screen, i.e., the search stops when the lower right
position is reached.

Example

> $connl find -string “system” -occurrence 1
{817}

Exceptions

String not found
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10.4.1.10 findLabel

Syntax
handl e findLabel -1abel [abel ?-occurrence occurrence? \
?-sear chFron? ?-unprotected?
Return
Position of label
Description

The findL abel method finds the specified label on the current screen and returns the
row and column position of itslocation.

In addition to the -labl e atttibute (see Table 10-3), findL abel takes the following
attributes:

-occurrence occurrence  Used to find the i'th occurrence of the label on the

screen.

-sear chFrom TellsfindL abel to use the current cursor position;
otherwise, the top lefthand corner is used as the starting
point.

-unprotected TellsfindL abel to consider unprotected instances of the
label on the screen; otherwise, only protected labels are
considered.

The search does not wrap the screen, i.e., the search stops when the lower right
position is reached.

Example

> $connl findLabel -label “CENTER” -occurence 2
{20 30}

Exceptions
L abel not found
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10.4.1.11 format

Syntax

handl e format screenid
Return

No result
Description

The format method is used solely for the purpose of finding screen locations through
tagnames, defined in tag name files. Tag name files are named after the screen id of
the screen they correspond to.

If tagnames are used, this statement should follow any screen update and precede any
commands done to that screen. The screenid, aunique screen identifier sent from the
host, is either located at the top screen label or in the (Eeen |dentification file.

If no screenid argument is suppliedormat does nothing.
Example

Thisformat method loads the tag name filear.

> $connl format clear

ThismoveCursor command will use a tag from tlekear tag name file, called
clear 1tag.

$connl moveCursor -tag “clearltag” -offset 0
Exceptions
« lllegal screen tagname table format

« Screen does not correspond to tag name file
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10.4.1.12 getAttribute

Syntax
handl e get Attribute
handl e get Attribute -position position
handl e get Attribute -tag tagname ?-offset offset?

handl e get Attribute -1abel [abel ?-offset offset? |
?-direction iteration? ?-occurrence occurrence? \
?-sear chFron? ?-unprotected?

Return
List of attribute descriptors
Description

The getAttribute method is used to find the attribute byte value of alocation in the
connection object’s display, specified by the parametegstisttribute. When

location is not specifiedjetAttribute returns attribute value for the current cursor
position.

NOTE — See Table 10-3 for descriptions of the
getAttribute attributes.

Example

> $connl getAttribute -position {10 20}
{ UNPROTECTED | NVI SI BLE}

Exceptions
« Error performing screen location processing
« lllegal screen position
e System error has occurred

» No attribute byte was found (unformatted presentation space)
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10.4.1.13 ignore

Syntax
handl e ignore -dinmension dinmension
handl e ignore -region region

handl e ignore -tag tagnane -dinmension dinension |
?-of fset offset?

handl e ignore -1 abel [abel -dinmension dinension\
?-of fset offset? ?-direction iteration? \
?-occurrence occurrence? ?-searchFron? \
?-unpr ot ect ed?

Return
No result
Description

The ignor e method defines aregion to ignore on a 3270 display screen Thisignore
region is active on all subsequent statements that permit the -ignor e region option.
Once aprogram function key is pressed, the ignoreis no longer active. When location
is not specified, ignor e uses the current cursor position.

NOTE — See Table 10-3 for descriptions of the ignore
attributes.
Example
> $connl ignore -tag “Dates” -offset 0 -dimension {1 1}
Exceptions
» Error performing screen location processing

« lllegal screen position
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10.4.1.14 listAttributeTypes

Syntax

xnyTernB270 listAttributeTypes

handl e listAttributeTypes
Return

List of attribute descriptors and descriptions for each listing.
Description

ThelistAttributeTypes method lists all of the attribute descriptors and provides
descriptions for each of the descriptors.

Example

> xmyTernB270 listAttributeTypes

UNPROTECTED - unprotected field
MODI FI ED - nodified field
UNMODI FI ED - unnodified field
PROTECTED - protected field

HI GHLI GHTED - highlighted field
I NVI SI BLE - invisible field
NUVERI C - nureric field
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10.4.1.15 moveCursor

Syntax
handl e noveCursor -position position
handl e noveCursor -tag tagnane ?-offset offset?

handl e noveCursor -1|abel [abel ?-offset offset? |
?-direction iteration?\
?-occurrence occurrence? ?-searchFron®? ?-unprotected?

Return
No return
Description

The moveCursor method moves the cursor to the position specified in the given
parameters in the particular connection’s 3270 display. If the provided screen location
is not a modifiable fieldnoveCursor behaves similarly téieldNext by finding the

next rightward modifiable field relative to the supplied position.

NOTE — See Table 10-3 for descriptions of the
moveCur sor attributes.
Example
> $connl moveCursor -tag “Login” -offset 0
Exceptions
« Error performing screen location processing
« lllegal screen position

e System error has occurred
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10.4.1.16 screen

Syntax

handl e screen -di nension di nensi on \

?-ignore region? ... ?-ignore region? \
?-mask maskhandl e? ... ?-mask maskhandl e? \
?-file filenane? ?-append? \

?- conpar el nvi si bl eFi el ds?

handl e screen -region region \

?-ignore region? ... ?-ignore region? \
?-mask maskhandl e? ... ?-mask maskhandl e? \
?-file filenane? ?-append? \

?- conpar el nvi si bl eFi el ds?

handl e screen -tag tagnane -dinmension dinension \

?-of fset offset? \

?-ignore region? ... ?-ignore region? \
?-mask maskhandl e? ... ?-mask maskhandl e? \
?-file filenane? ?-append? \

?- conpar el nvi si bl eFi el ds?

handl e screen -1 abel [abel -dinension dinension\

Return

?-offset offset? ?-direction iteration?\
?-occurrence occurrence? ?-searchFron? \
?-unprotected? \

?-ignore region? ... ?-ignore region? \
?-mask rmaskhandl e? ... ?-mask maskhandl e? \
?-file filenane? ?-append? \
?-conparel nvi si bl eFi el ds truelfal se?

Portion of the screen specified through location and dimensions

Description

The screen method returns a block of data defined by the width and height parameter,
starting at the location specified by the given location parameters. When no location
parameters are supplied, screen uses current cursor position.

NOTE — See Table 10-3 for descriptions of the screen
attributes.

In addition to the attributes listed in Table 10-3, the screen method also accepts the
-compar el nvisibleFields attribute. If -compar el nvisibleFieldsis set to true, then
invisible fields on the screen that occur within the given region are picked up. The
default valueisfalse.
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Example

> $connl screen -region {1 1 14 1}
“ENTER USER ID-"

Exceptions
« Error performing screen location processing
« lllegal screen position
« lllegal region specified

» System error has occurred
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10.4.1.17 send

Syntax

handl e send 3270key
Return

No result
Description

The send method simulates the pressing of a 3270 function key to the host for this
particular connection. It does not wait for a response from the host, and script
execution is resumed upon transmission of the key input.

The 3270 keys that can be taken as an argument to this function are shown in
Table 10-4.

Table 10-4. 3270 Function Keys

pfl-24 attention leftTab cursorUp
pal-3 sysReq rightTab cursorDown
clear cent cursorlLeft delete

enter not cursorRight backspace
reset home eraseEOF

NOTE — The pa-2 key has a default timeout of 5
seconds.

Example
> $connl send pf-1
Exceptions
« Error inputting key

e System error has occurred
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10.4.1.18 sendWait

Syntax

handl e sendWait -key 3270key ?-expect tcl_expression? |
?-ti meout seconds?

Return
No result
Description

The sendW ait method sends a special function key to the 3270 SUT and waitsfor the

SUT'’s reply before resuming execution of the script. A Tcl regular expression can be
passed to provide the wait mechanism with a condition that, when found, should return
control back to the script. If no regular expression is provide, the first response back
from the host returns control back to the script. The same keys are supported as with
thesend method, busendWait is only meaningful when the key pressed is one that
causes the 3270 SUT to respond with screen(s) of data. The timeout attribute specifies
the number of seconds to wait befeeadWait returns control back to the script.

The-key attribute lets you specify the 3270 key to send to the SUT. The 3270 keys
that can be taken as an argument to this function are shovalia 10-4

Example

> set waitstring “INPUT APPLICATION NAME AND PRESS ENTER”
> $connl sendWait -key pf-3 -expect $waitstring

Exceptions
Timeout reached, SUT has not returned, timeout handler called
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10.4.1.19 type

Syntax

handl e type -text text
handl e type -position position -text text
handl e type -tag tagname -text text ?-offset offset?

handl e type -1abel [abel -text text \
?-offset offset? ?-direction iteration?\
?-occurrence occurrence? ?-searchFron? \
?-unpr ot ect ed?

Return

No result

Description

The type method sends the keystrokes defined within the text, beginning at the
location specified by the parameters to this statement.

If the specified location is not a modifiable field, an error message will be written in
the output file, but the command itself will succeed. The keyboard will not be locked.

When alocation isnot specified, type usesthe current cursor position. type movesthe
cursor to the location where the typing has ended. In the event that type fails, the
cursor position remains unchanged.

NOTE — See Table 10-3 for descriptions of the type
attributes.

Example

> $connl type -label “login” -text “tktee99”

Exceptions

Error performing screen location processing
lllegal screen position
System error has occurred

Error entering data (keyboard locked, system busy, protected field, etc.)
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10.4.1.20 wait

Syntax

handl e wait 7?-expect string? ?-tinmeout seconds?
Return

No result
Description

The wait method blocks the script until a screen isreceived from the host or returns
immediately if a screen has already been received from the host.

After each screen is sent to the host, the connection keeps track of the number of
screens received from the host that have not been waited on yet.

When wait is used without an -expect option, it performs one of the following:

< Returns as soon as any screen is received

< Returns immediately if a screen has already been received that has not been waited

on yet
» Aborts when theéimeout expires.
Whenwait is used with anexpect option, it performs one of the following:
* Returns as soon as a screen is received that contains the expected string

» Returns immediately if the last screen received has not been waitedaonl yet
contains the expected string

» Aborts when theéimeout expires.
If a timeout value of zero is specified, theait

» Returns immediately if the correct screen has been received (depending on the
-expect option)

« Aborts immediately if the correct screen has not been received.

Using atimeout value of zero is rarely necessary.

In general, @end method followed by avait method is identical in behavior to a
sendWait method, with the following exception.

In situations where a screen is sent and no screens are expected, thethod is not
needed. If ®endWait method is used, though, it will attempt to identify the fact that
no screen is expected and return immediately. Howevesgifdais followed by a

wait in this situation, thevait will time out waiting for a screen to be received.
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Example

Following are four functionally identical logoff procedures that assume that after the
PF-3 key is sent, two screens are received from the host.

#

proc logoffl {conn} {
$conn send pf-3
$conn wai t
$conn wai t

}

proc | ogoff2 {conn} ({
$conn send pf-3
$conn wait -expect “PRESS ENTER”

}

proc logoff3 {conn} {
$conn sendWait -key pf-3
$conn wait

}

proc logoff4 {conn} {
$conn sendWait -key pf-3 -expect “PRESS ENTER”

}

Exceptions
Timeout reached, SUT has not returned, timeout handler called.
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10.4.2 Attributes

For an attribute that can be set, if no valueisever specified, the default isobtained first from
thevalue of the attribute at aclasslevel, whichinitially had obtained its valuesfrom the SE
configuration class object. Attributeson aclasslevel derivetheir valuesfrom configuration
filesinitially, but thereafter can be set in ascript. In Stateless and ConnOnly modes, class
attributesthat are changed in ascript will be reset to the value stored in configuration prior
to the execution of the next script. Class level attribute values will affect subsequent
instantiations of the class, which will inherit these values. Instance level attributes can be
used to set attributes on a per connection basis, overriding any values inherited from the
classlevel. Some attributes, however, can only be set at the time of connection and can not
be changed after the connect call.

When attributes are used without being given avalue, either on aclassor instancelevel, the
current value of that attributeis returned as output. Still other attributes cannot be set at all,
and are used merely to display stored information about a connection at a particular
moment. These attributes can not take arguments. Typically, with few exceptions, these
attributes have no meaning on aclasslevel. (W/R) denotes an attribute that is readable and
writable. (R) means the attribute is only readable.

10.4.2.1 -column (R)

Syntax
handl e -col um
Description

The column attribute outputs the cursor’s current column position.

10.4.2.2 -collectkeyCount (W/R)

Syntax
xnmyTer nB270 -col | ect KeyCount ?bool ean?
Decription

ThecoallectK eyCount attribute indicates whether or not a function key (entered
through thesend or sendWait methods) count should be kept.
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10.4.2.3 -comparelnvisibleFields (W/R)

Syntax
handl e -conpar el nvi si bl eFi el ds ?bool ean?
xnyTer nB270 - conpar el nvi si bl eFi el ds ?bool ean?
Description

The compar el nvisibleFields attribute indicates whether invisible fields should be
processed by statements done to a particular connection.

FALSE - don't process
TRUE - process.

10.4.2.4 -connections (R)

Syntax

xnyTer nB270 -connections
Return

List of currently open 3270 connections by their Tcl name
Description

The-connections attribute lists the names of all the 3270 connections currently
available.

Example

> xmyTerm8270 -connections
{.xmy327001 . xny327002 . xmy327003 . xmy327004}

10.4.2.5 -dataBytesReceived (R)

Syntax
handl e -dat aByt esRecei ved
Description

ThedataBytesReceived attribute returns the number of bytes received in the last
message from the host.
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10.4.2.6 -failedCompares (R)

Syntax
handl e -f ail edCompares
Description

ThefailedCompar es attribute returns the number of failed compares performed so far
on the connection.

10.4.2.7 -formatName (R)

Syntax
handl e -f or mat Nare
Description

The formatName attribute returns the format/screen name of a connection’s current
screen. Format/screen name is initially found througtstheen Identification file,
which maps a screen’s identifier to the proper tag name file.

10.4.2.8 -goodCompares (R)

Syntax
handl e - goodConpar es
Description

ThegoodCompar es attribute returns the number of good compares performed so far
on the connection.
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10.4.2.9  -host (W/R)

Syntax

handl e - host

xnyTer nB270 -host ?host nane?
Description

The host attribute is used to output the name of the host to which thexmyTerm3270
instanceis connected. host cannot be used to reset host information. This attribute can
only be set at connection time, as an argument to the connect class method.

If multiple host names are specified on the connect statement, host returns the name
of the one host to which that instance is connected.

10.4.2.10 -initialWait (W/R)

Syntax

handl e -initial Wit

xnyTernB270 -intital Wait ?bool ean?
Description

TheinitialWait attribute indicates whether an initial read should be performed during
logon.

FALSE- don't read
TRUE - read.

Default: TRUE.

10.4.2.11 -initialWaitExpect (W/R)

Syntax
handl e -initial Wit Expect
xnyTernB270 -initial Wai t Expect ?string expression?
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Description

TheinitialWaitExpect attribute suppliesthe string expression that initial Wait should
wait for. No expression means wait for the first screen to be sent from the host.

10.4.2.12 -keyCount (R)

Syntax
xnyTer nB270 - keyCount
Description

The keyCount attribute displays the number of program keys pressed for all 3270
connections.

10.4.2.13 -lastkeyPressed (R)

Syntax
handl e -1 ast KeyPressed
Description

The lastK eyPressed attribute indicates the name of the last program function key or
enter key pressed.

10.4.2.14 -lastResponseTime (R)

Syntax
handl e -1 ast ResponseTi ne
Description

ThelastResponseT ime attribute returns the time between last send and when the new
screen ready on the connection. The information stored in this attribute will aso be
used when logging performance output, the response time between a send, and when
the SUT has responded back accordingly.
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10.4.2.15 -lastTransmitTime (R)

Syntax
handl e -1 ast Transm t Ti ne
Description

The lastTransmitTime attribute returns the last time a send was done on this
connection.

10.4.2.16 -masks (R)

Syntax
handl e - masks
Description

The masks attribute returns a list of all of the mask handles associated to a particular
connection through the enableM ask instance method.

Example

> $connl - masks
. xmyMask01l . xnyMask02 . xnyMask03

10.4.2.17 -model (W/R)

Syntax

handl e - nodel

xnyTer nB270 -nodel ?nodel nunber?
Description

The modé attribute is used to output the name of the model the xmyTerm3270
instance is configured. model cannot be used to reset model information. This
attribute is useful when determining row or column from a 3270 display character
position value. modd can only be set at connection time, as an argument to the
connect class method.
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10.4.2.18 -name (W/R)

Syntax

handl e -namne

xnmyTer nB270 connect -name ?connection Nane?
Description

Inthefirst form, the name attribute returnsthe connection namefor aspecified handle,
eg., .xmyTerm3270_x.

In the second form, the name of the connection handle can be changed at the time of
connection.

10.4.2.19 -port (W/R)

Syntax

handl e -port

xnyTer nB270 -port ?port nunber?
Description

The port attribute outputs the name of the port number to which the xmyT erm3270
instance is connected. port cannot be used to reset port number information. This
attribute can only be set at connection time, as an argument to the connect class
method.
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10.4.2.20 -queryConnection (R)

Syntax
handl e - queryConnection
Description
The queryConnection attribute returns the connections’s state.
« BUSY - The connection is busy
« READY - The connection is ready
« DOWN - The connection is down
* LOCKED - The keboard is locked

10.4.2.21 -row (R)

Syntax
handl e -row
Description

Therow attribute outputs the cursor’s current row position.

10.4.2.22 -screenldFile (W/R)

Syntax
handl e -screenldFile ?2file?

xnmyTer nB270 -screenldFile ?file?
Description

Thescreenl dFile attribute indicates the file from which the screen identification
information is to be taken. It can be set only at connect time.
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10.4.2.23 -showAttributes (W/R)

Syntax
handl e -showAttributes ?bool ean?
xnyTer nB270 -showAttri butes ?bool ean?
Description

The showAttributes attribute writes the application’s screen attribute bytes to the
U Timage file.

* TRUE - write
« FALSE - don’t write.

10.4.2.24 -status (R)

Syntax
handl e - st atus
Description

Thestatus attribute returns the connection’s status, whether it is alive(up) or not
(down).

0 - The connection is down

1 - The connection is up.

10.4.2.25 -tagDir (W/R)

Syntax
handl e -tagDir ?path?
xnyTer nB270 -tagDir ?pat h?
Description

ThetagDir attribute indicates the path(s) to look for tag name files.
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10.4.2.26 -timeout (W/R)

Syntax
handl e -ti meout ?seconds?
xnyTer nB270 -ti meout ?seconds?
Description

The timeout attribute returns or sets the amount of time that the connection will wait
to receive a solicited screen before returning control back to the script.

10.4.2.27 -TN3270E (W/R)

Syntax

handl e - TN3270E

xnyTer nB270 - TN3270E ?bool ean?
Description

The TN3270E attribute supports the TN3270E protocol for connecting to a host that
begins transmission in TN3270E. For a connection, TN3270E can only be set at
connect time.

10.4.2.28 -warningCompares (W/R)

Syntax
handl e -war ni ngConpar es
Description

The war ningCompar es attribute returns the number of warnings generated during
compares so far on the connection.
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10.5 3270 Procedures

This section describes Tcl procedures delivered with the MY NAH System that are design
specifically to aid 3270 scripting.

NOTE — Currently, there is only one 3270 specific
procedure.

10.5.1 xmyPrintScreen

Syntax

xnyPrint Screen handl e Destination
Return

Prints an entire Async screen
Description

The xmyPrintScreen procedure prints the entire 3270 screen based on the entered
3270 connection handle. The Destination can be st dout , st der r, or afilename.

Example
The following usage prints the entire 3270 screen to the standard output.

> xnyPrint Screen $conn_3270 st dout
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10.6 When to use send and sendWait Methods

3270 scripts may potentially run faster than the host can respond, such as when the script
isrunning in a background SE (where scripts run significantly faster thanin the
foreground). In this case a script which works fine in the foreground may fail when
executed in the background. However, the timing problems could occur in foreground, too.
Thus a script, which normally works fine in foreground, may fail occasionally.

To avoid such occurrences, you should always account (in your script) for the current
position relative to the host before proceeding with additional scripting. Thiswill ensure
that the script does not continue sending data and functions keysto the host before the host
isready for the data or keys. Thiswill keep the script and the host synchronized.

10.6.1 MYNAH send and sendWait Methods

The MYNAH 3270 Language Extension Package contains the send and sendWait
methods to send akey to the host (for example, pf-1, Enter, Home). These methods cannot
be used interchangeably.

send isused in situationswhere you do hot expect anew screen to come back, for example,
thehome key.

To aid the checking process, the sendW ait method, which waits for the next changed
screen to come back, was added to compliment the send method. In addition, the -expect
attribute waits until a particular string appears on the 3270 screen, such as FIND
SUCCESSFUL online 24 of aparticular IMSapplication. If you use the-expect attribute,
you must specific the expected string.

The MY NAH System compares anew screen against the old one. If thereis no change, the
MY NAH System waits for another indication of a new screen arrival until anew changed
screen actually arrives or until thereis atimeout.

Thetimeout on asendWait does not result in an error (which it would result in termination
of script) if thesendWwait methodisused erroneously. However, if you usea-expect clause
on the sendWait, the timeout will result in an error. To alter this behavior, the errorsin a
script can be handled with the use of the catch command. catch isbasic Tcl command that
will ensure that the script does not terminatein case of errors but will give the control back
to the user to handle error processing.

The following example illustrates the use of the catch statement; it should be followed by
code to check for the variablestl and errM sg.

set t1 [catch {$connl sendWait -key pf-1\
-expect "SUCCESSFUL"} errMsg]
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sendWait is a combination of the send and wait methods. If some processing needs to be
performed while the script waits for aresponse from the host, the two methods can be used
separately, asin the following:

$connl send pf-1
<sone ot her processing, not related to this connection>
$connl wait

Asarule of thumb, use sendWait if you are expecting a response to your key stroke (for
example keys such as Enter, pf-1, pf-3). Use send when you do not expect a changed
screen to come back, (for example, the End key). If you use them interchangeably, you can
run into the timing problems. The following two cases illustrate improper usage scenarios.

Casel If youusesend instead of sendWait, the next method you execute could fail if
the host is still working on getting the changed screen back to you. It will give
asystemisbusy error message. Thefix for such situationsisto replacethesend
with asendWait.

Case2 If you usesendWait instead of send, thisis not a harmful scenario. The script
will wait for the next changed screen to come back and there is no changed
screen coming back in this case. The script will wait for the amount of time
specified in timeout. There is no damage done, it is just awaste of time.

10.6.2 Summarization

1. When in doubt, use sendWait method instead of asend method.

2. Normally, asendWait by itself is good enough, but if you know what string you are
expecting, you are better off coding a-expect clause. Thisis a sure way of
synchronizing the script with the host response.

3. Do not use a high value for timeout in 3270 configuration or on the connect method.
A value of about 30 seconds should be good enough to take care of slow responses
from hosts and at the same time does not cause too much of delaysin case of erroneous
usage of the sendWait method.
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11. General Application-to-Application Tcl Language
Extensions

The MYNAH General Application-to-Application (AppApp) extension package provides
functionality necessary for interaction with a SUT thru an application specific interface.

11.1 Overview

The application specific interface, called the Interface Collector, contains the necessary
logic to communicate with the SUT. Connections can be opened to the SUT and messages
sent and received to and from it. The MYNAH System uses TCP/IP to communicate with
the Interface Collector. The Interface Collector may use any protocol which the SUT
understands. Figure 11-1 illustrates this interaction.

MYNAH AppApp Interface Collector | g -
extension package 1 SUT1

¢

MYNAH Collector | g pm| Interface Collector | g |
2

SUT 2

Interface Collector <
3 SUT 3

Figure 11-1. MYNAH General AppApp Interactions

TheMYNAH Collectorisacommon MY NAH process used to manage agroup of Interface
Collectors. The MY NAH Collector can also manage other protocol handlers. These
collectors are configured in the MYNAH configuration file, xmyConfig.

TheMYNAH System supplies only ageneric Interface Collector template. The application
specific logic should be developed using the templ ate.
NOTE — To access the General AppApp extension
package, you must first run xmyL oad AppApp.
The Genera AppApp extension package provides functionality to do the following:
« Make one or more logical connections to the SUT
» Send ASCII messages or files to the SUT
» Send binary files toSUT
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» Wait for and receive ASCII messages from the SUT, saving them as files in an area
called the Message Response Directory

« Receive binary message file from the SUT
 Filter unwanted incoming messages using user defined match procedures

» Open and scan all received files saved in the Message Response Directory. See the
section on the Message Response Directory Tcl Language Extensions (8&d)ion

Before using the General AppApp extension package, the MYNAH Collector and Interface
Collector processes must be configured and running. Please refeMiNiA¢! System
Administration Guide for more information.

11.1.1 Methods Overview

Sectionl1.2.1contains detailed descriptions of the AppApp Method extensions. The
extensions are listed in alphabetical order (within each category). Thlilksts the

extensions, organizing them in general functional categories. Taldlalso gives a brief
description of each extension and the section where the detailed description can be found.

Table 11-1. AppApp Method Extensions

Category Method Description Section

Connection connect Establishes a logical connection tojth#.2.1.1,
MYNAH Collector and AppApp Page 11-5
processes from the MYNAH Tcl
script.

delete Deletes a specified message or allf 11.2.1.2,
messages for a connection Page 1171

disconnect Destroys a connection made throughl.2.1.3,
the connect method. Page 11-8

Data send Sends a message to the SUT using1he?.1.5,
Entry/Retrieval AppApp connection established witPage 11-1
the connect method. 1

receive Returns a message from the SUT usirig2.1.4,
the AppApp connection establishedPage 119
using theconnect method.

11-2



BR 007-252-004
Issue 4, December 1998
Revision 1, February 1999

MYNAH System Scripting Guide

General Application-to-Application Tcl Language Extensions

Release 5.3

11.1.2 Attributes Overview

Section 11.2.2 contains detailed descriptions of the AppApp Attribute extensions. The
extensions are listed in alphabetical order (within each category). Table 11-2 lists the
extensions, organizing them in general functional categories. Table 11-2 also gives a brief
description of each extension and the section where the detailed description can be found.

Table 11-2. AppApp Attribute Extensions (Sheet 1 of 2)

Category Attribute Description Section
Connection -connections Lists the names of all active 11.2.2.3,
connections. Page 11-1
-connld Returns a unigue identifier 11.2.2.4,
associated with the given Page 11-1
connection
-lFhost Returns the host on which the 11.2.2.7,
application specific Interface |Page 11-2
Collector is running.
-name Lets you choose the name of {14.2.2.11,
connection. Page 11-2
Data -append Instructs theeceive operation t911.2.2.1,
Entry/Retrieval append a specified number ofl Page 11-1
successfully received messages.
-data Gets the message associated with2.2.5,
the lastreceive method. Page 11-1
-file Gets the name of the file 11.2.2.6,
containing the message Page 11-1
associated with the lastceive
method.
-maxM sgs Specifies the maximum numbgt1.2.2.10,
of messages that can be appenéade 11-2
together by the
xmyM sgM atchUntil procedure.
Comparisons | -listen Returns or sets the listen model1.2.2.8,
used when receiving messagefage 11-2
-match Specifies a Tcl procedure nam#l1.2.2.9,
that will be invoked for each |Page 11-2
incoming message processed by
thereceive method.
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Table 11-2. AppApp Attribute Extensions (Sheet 2 of 2)
Category Attribute Description Section
Waiting -br oadcast Permits all the waiting scriptsto|11.2.2.2,
receive any messages received |Page 11-1
-timeout Sets the timeout for treend and 11.2.2.18,
receive operations. Page 11-3
Attribute -recvPort Returns the port number. 11.2.2.12,
Page 11-2
-recvStatus Returns the state of the receivd1.2.2.13,
session. Page 11-2
-recvTime Returns the time stamp for the11.2.2.14,
received message. Page 11-2
-sendPort Returns the port number. 11.2.2.15,
Page 11-3
-sendStatus Returns the state of the send |11.2.2.16,
session. Page 11-3
-sendTime Returns the time the last messgfe2.2.17,

was successfully sent.

Page 11-3
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11.2 xmyAppApp class

xmyAppApp isthe Tcl class command providing language extensions that are necessary
for automated interactions with the SUT using the General AppApp interface.

11.2.1 Methods

The AppApp package contains the following methods.

11.2.1.1 connect

Syntax

xnyAppApp connect -appNanme name ?-broadcast? \
?-listen /istenption? ?-match matchProc? \
?-maxMsgs maxMsgs? ?-nanme nane? \
?-timeout tineout?

Returns
A handle name to the created xmyAppApp classinstance.
Description

The connect method establishesalogical connectiontothe MY NAH collector and the
local Interface Collector processes from the MYNAH Tcl script. Upon success, a
handleto aconnectionis returned to the script. The attribute list provides the instance
of xmyAppApp classwith initial values that will impact the configuration of this
connection. Attribute values not supplied with the connect method will obtain their
valuesfrom thexmyAppApp command. If thevalueisundefined inthexmyAppApp
class command or defined as the empty string, the corresponding value from the
configuration file will be used.

connect takes the following attributes. These attributes are described in detail in
subsequent sections.

-appName name The name of the application, as defined in the xmyConfig
configuration file. Seethe MYNAH System Administration
Guide for details on the xmyConfig file.

-broadcast Each received message is sent to all the waiting scripts,
belonging to the same application.

-listen listenOption Listen option for the r eceive method.

-match matchProc The name of the Tcl procedure to be used for matching.

-maxM sgs maxM sgs Maximum number of messages that can be appended.
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-name name Name of the application which the given Interface
Collector is managing.
-timeout timeout The time in seconds before script times out on receiving
messages.
Example

> set A2A connl [ xnyAppApp connect -appNane app_1]
Exceptions

Unable to establish the connection because

« xmyCaollector process is not running or cannot be contacted

Interface Collector process is not running or cannot be contacted

« appNameis not defined in themyConfig file
« appName s not known to themyCollector process
« appName s not defined to use the AppApp protocol

» Timeout waiting for the connection back from ttrayCollector process
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11.2.1.2 delete

Syntax
handl e del ete -file fileNane
handl e delete -file [handle -file€]
handl e del ete -all

Returns
No result

Description

The delete method del etes the specified message or all messages for the connection
identified by the handle.

delete takes the following attribute:

-filefileName Deletesthe message specified by fileName, which can be obtained
by using the -file option on the r eceive method

-all Deletes al messages for a connection. The -all option isusually
used before disconnecting the connection.

Example
> $A2A connl delete -filenane 854028294. 63. 2
> $A2A connl delete -all
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11.2.1.3 disconnect

Syntax

handl e di sconnect
Returns

No result
Description

Thedisconnect method destroysthelogical connection to the given A pplication made
with the xmyAppApp connect class method and identified by the handle. Once the
disconnect call is made, the handle name associated with the connection is no longer
valid and will produce a Tcl “Invalid command name” error message if used.

Example

> $A2A connl di sconnect
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11.2.1.4 receive

Syntax

handl e receive ?-data? ?-file? ?-append? \
?-listen |istenOption? ?-timeout tineout?

Returns

The received message if the -data attribute is specified, the filename containing the
received message if the -file attribute was specified, otherwise no result.

Description

The receive method receives a message from the SUT using the AppApp connection
established with the connect method and identified by handle. All messages received
from the given Application from the Interface Collector will be saved in the Message
Response Directory. Depending on the listen mode (see -listen), the receive operation
will look for messages present in the M essage Response Directory and/or wait for a
message to arrive.

If aTcl match procedureis defined (see-match), only messagesthat satisfy the match
procedure will be returned by the receive operation.

Attributes
The attributes are described in detail in subseguent sections.

Example
In this example, the script waits a maximum of 300 seconds to receive a message.
> set nessage [ $A2A connl receive -data -tineout 300]

Side Effects

If the receive method was successful, the internal receive time (see -recvTime) and
receive message variables (-data or -file) will be updated.

Exceptions
Unable to receive a message because:
« Timeout occurred while waiting for a message to arrive
« Invalid user defined Tcl match procedure
« No messages have been received, butaibgend attribute was specified

* No messages have been received, but the MSG_LISTEN_NEXT mode was
specified

< Unable to save received message to disk.
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NOTE — The Message Response Directory must be
writeable by the local Interface Collector processes. Itis
recommended that the person starting Interface Collector
own both the Message Response Directory and the
Interface Collector processes.

« Invalid or missing attribute values

» Both the-data and-file attributes were specified
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11.2.1.5 send

Syntax

handl e send -data nessage -userData data
handl e send -file filenane -userData data
Returns
No result
Description

The send method sends a message to the SUT using the AppApp connection
established with the connect method and identified by handle. The messageis sent to
the Interface Collector associated with the connection.

The message to be sent can be defined withinthe Tcl script or in afile. Inthefirst case,
the -data attribute must be used and the message is provided as the attribute value.

NOTE — This messageistreated like astring. If it
contains backdlash (‘\') or other special characters
theymust be escaped with a backslash (*\").

In the second case, tHéle option is used to specify the full path to a file containing
the message.

NOTE — Sincethisfile nameis passed to the Interface
Collector for transmitting, the Interface processes must be
able to open and read this file. When the Tcl script and
Interface Collector are running on different machines, the
file system containing the file to be sent must be
accessible (mounted) by both the machines.

UserData can be used to send Application SUT specific information to the Interface
Collector, which cannot be put in the message itself. For example, it could be priority
of the messageto be sent to be sent to Application SUT. TheInterface Collector should
interpret this information and act accordingly.

Example
In this example you send the string * sect{ a=0;b=1;} % to the handle $A2A_connl
> $A2A_connl send -data “*sect{a=0;b=1;}%"
In this example you send the string * tag=\1\2\3%
> $A2A_connl send -data “*tag=\\1\\2\\3%"

11-11



MYNAH System Scripting Guide BR 007-252-004
General Application-to-Application Tcl Language Extensions Issue 4, December 1998
Release 5.3 Revision 1, February 1999

In this example you send the file /mynah/scripts/ AppApp/app_1.send.01
> $A2A_connl send -file “/mynah/scripts/AppApp/app_1.send.01”
Side Effects

If the send method was successful, the internal send time variable (see -sendTime)
will be updated.

Exceptions
Unable to send the message because
» Application send session is down. SsandStatus attribute
 File is not accessible (ifile attribute was specified)

« Data message is too long, i.e., more than 2400 charactatatéfattribute was
specified).
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11.2.2 Attributes

The AppApp package contains the following attributes.

11.2.2.1 -append

Syntax

handl e recei ve -append nunber
Returns

No result
Description

The -append attribute instructs the r eceive operation to append the next number of
successfully received messages to the current received message before returning. The
entire message will be accessible as the last recelved message.

The -append attribute is on a per receive basis and can only be specified with the
receive method.

Example
This gets the first piece of amessage sent in multiple pieces.
> $A2A connl receive
Assume the first piece containsa number of subsequent pieces
regexp {(FRAGNUMF) ([0-9]+)} [$A2A connl -data] a b num
Receive and append the next pieces together with first piece
> $A2A connl receive -append $num -1isten MSG LI STEN _NEXT
Thisisthe entire message made of 1 + $num pieces
> set nyMsg [ $A2A connl -dat a]
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Example

Thisgetsthefirst piece of amessage sent in multiple pieces. Assumethat thelast piece
contains the keyword LAST

> $A2A connl receive
Receive and append the next pieces until the message contains the LAST keyword.

> while {[regexp {LAST} [$A2A connl -data]] == 0} {
$A2A connl receive -append 1 -listen MSG LI STEN_NEXT
}

Thisisthe entire message.
> set nyMsg [ $A2A connl -dat a]
Exceptions

Invalid -append attribute value.
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11.2.2.2 -broadcast

Syntax

xnmyAppApp connect -broadcast

handl e -broadcast
Returns

The boolean val ue associated with the broadcast option.
Description

The broadcast option permits all the waiting scriptsto receive any messages received
by the Interface Collector, sincethe connection is made. Thisattribute can be setinthe
connection command only.

The received message may or may not be for the given connection. It isup to the script
to filter out the message it receives.

Example
> $A2A connl -broadcast
Exceptions

None
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11.2.2.3 -connections

Syntax
Xy AppApp - connecti ons
Returns

A blank separated list of active connection handle names (e.g., .xmyAppApp_1,
XMyAppApp_2, and .xmyAppApp_4), or the empty string if there are no active
connections.

Description

The-connectionsattribute liststhe names (handle) of all active (open) connectionsto
AppApp. -connections can only be used through the xmyAppApp class command.

Example

> XmyAppApp -connections
- XNyAppApp_1 . xnyAppApp_2 . xnyAppApp_4
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11.2.2.4 -connid

Syntax

handl e -connld
Returns

The connection id associated with the given handle.
Description

The -connld attribute returns the connection id, which isis a unique identifier
associated with the given connection. It is uniquely generated and maintained by the
MY NAH collector process.

Example
> $A2A connl -connld
Exceptions

None
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11.2.2.5 -data

Syntax
handl e -data
handl e recei ve -data

Returns

The message associated with the most recent receive operation, or the empty string if
no messages has been received yet.

Description

The-data attributeis used to get the message associated with the last r eceive method.
If -data is used with the r eceive method, the received data will be returned. If the
receivemethod fails, an exception will occur and the previously received messagewill
remain unchanged.

Example
This checks if string “ORD=56700;" is in last received message.

> set nsg [ $A2A connl -data]
> regexp {ORD=56700;} $nsg
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11.2.2.6 -file
Syntax

handl e -file

handl e receive -file
Returns

The filename containing the message associated with the most recent receive
operation, or the empty string if no messages has been received yet.

Description

The -file attribute retrieves the name of the file, stored in the Message Response
Directory, containing the most recent received message. Thefilename should be saved
in the Tcl script in order to access this data if additional messages will be received.
Sincethe M essage Response Directory ispurged on aregular basis, the contents of this
file should be copied to a user areaif the message need to be saved on along term.

If -fileis used with the r eceive method, the received filename will be returned. If the
receive method fails, an exception will occur and the previously received filename
will remain unchanged.

Example
Read the file containing the last received message.

> set fd [open [$A2A connl -file] r]
> set data [read $fd]
> close $fd
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11.2.2.7 -IFhost

Syntax

handl e -1Fhost
Returns

The host on which the application specific Interface Collector is running.
Description

The application specific Interface Collector runs on a specific host. The host nameis
defined inthexmyConfig file as “Host”. See thB1YNAH System Administration Guide
for details on themyConfig file.

Example
> $A2A connl -1 Fhost
Exceptions

None
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11.2.2.8 -listen

Syntax
xnyAppApp -listen ?/istenMde?
xnyAppApp connect -listen [istenhbde

handl e -1isten ?/istenMde?
handl e receive -listen [istenhde
Returns

When no value is specified it returns the current listen mode, otherwise no result.
Description

The -listen attribute returns or sets the listen mode, which determines what messages
will considered by the receive method.

When no listenMaode value is specified, -listen returns the current listen mode.

Only messages that have arrived after the listen time stamp will be considered by the
receive operation. The valid -listen values are:

e MSG_LISTEN_NOW will set the listen time stamp to the current time. Thus,
receive will return messages that have arrived after the timedteive operation
was executed. All messages arrived prior to the receive operation will be ignored
(but not removed from the Message Response Directory).

e MSG_LISTEN_NEXT will instructreceive to return the next message that
arrived after the current received message. The listen time stamp will not be set.
This mode is very useful for retrieving messages in sequence or messages that have
arrived within the same second.

e MSG_LISTEN_SEND will set the listen time stamp to the time the most recent
send operation was successfully executed. From a client point of view, we can
assume that a reply (received message) to a request (sent message) cannot be
received before the request itself is sent. On the other hand, if you are emulating
the server side, then the receive must be performed first, so the
MSG_LISTEN_NOW value should be used.

* Anintegertimevalue in UNIX format (i.e. seconds from 1/1/1970). The listen
time stamp will be set to this given time, and messages that have arrived after this
time will be considered.

If this attribute is not set by the Tcl scriptanyConfig file, the default value is
MSG_LISTEN_NOW.

-listen can be set in themyConfig file using thel istenM ode parameter.
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Example

Send arequest and wait up to 30 seconds for the reply.
> $A2A connl send -data $request 1

> set reply_1 [ $A2A connl receive -timeout 30 -listen \
MSG_LI STEN_SEND - dat a]

Send the second request.
> $A2A connl send -data $request 2

> set reply_2 [$A2A connl receive -tinmeout 30 -listen \
MG LI STEN_SEND - dat a]

Example

In this example, three sends are done before performing any receives, so that a certain
degree of parallelism is achieved between the client and server. The
MSG_LISTEN_SEND wouldn't work properly because the first and second replies
will be lost if they arrive before the thisgnd operation is performed. The
MSG_LISTEN_NOW will also not work if the replies arrive before the receive
operation is executed.

Send three different requests expecting three replies.

$A2A connl send -data $request 1
set saveTi me [ $A2A connl -sendTi ne] # save 1st send tine
$A2A connl send -data $request 2
$A2A connl send -data $request_3

vV V. V V

Get the replies.

> set reply_1 [$A2A connl receive -data -1isten $saveTi ne]
> set reply_2 [$A2A connl receive -data \

-listen MSG LI STEN NEXT]
> set reply_3 [$A2A connl receive -data \

-listen MSG LI STEN NEXT]

Exceptions

Invalid listen mode was specified
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11.2.2.9 -match

Syntax
Xy AppApp -match ?matchTcl Proc?
xnyAppApp connect -match matchTcl Proc
handl e -mat ch

Returns

When no valueis specified it returns the name of the Tcl procedure used by thereceive
operation to match (filter) all incoming messages, otherwise no resullt.

Description

The -match attribute specifies a Tcl procedure name that will be invoked for each
incoming message processed by the r eceive method. M essages that do not satisfy the
Tcl match procedurewill not be returned by the receive operation. By default amatch
procedure is not defined and all messages can be returned by the r eceive method.

-match is set on a per connection basis and is set through the xmyAppApp class or
by the connect method.

The user defined Tcl match procedure must take the connection handle name asits

only argument and it returns a “1” when there is a match and “0” otherwise. Given the

handle name, this match procedure can access the received data by usiatg the
attribute. Since this user defined match procedure is invoked for each message
processed by the receive operation, it must be developed with performance
considerations.

The existence and validity of the user defined Tcl match procedure will not be checked

until thereceive operation is executed.

NOTE — Even though Tcl supports defining procedures
named “(", “#”, and other punctuation and special
symbols, you shouldot define your Tcimatch
procedures with these names. Instead, meaningful
procedure names should always be used.

-match can be set in themyConfig file using theM atchProcedur e parameter.
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Example

Receive only those messages containing “host=bluejays”.

> proc matchTcl Proc { $A2A connl } {
return [regexp {host=bluejays} [$A2A connl -data]]

}
set connl [xnyAppApp connect -match matchTcl Proc ... ]

Exceptions

An attempt is made to change the match procedure using the instance handle
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11.2.2.10 -maxMsgs

Syntax
xnyAppApp - maxMsgs ?nunber ?
xnyAppApp connect -maxMsgs nunber

handl e - maxMsgs ?nunber ?
Returns

When no value is specified it returns the current message limit, otherwise no result.
Description

The -maxM sgs attribute specifies the maximum number of messages that can be
appended together by the xmyM sgM atchUntil procedure. This parameter limits the
number of messages appended before the until match conditions are satisfied.

If this attribute is not set by the Tcl script or xmyConfig file, the default valueis 10.
-maxM sgs can be set in the xmyConfig file using the M axM sgs parameter.
Exceptions
Aninvalid maxM sgsvaueis specified
Example
> $A2A connl - maxMsgs 25
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11.2.2.11 -name

Syntax

xnyAppApp connect -name connectionNanme

handl e - name
Returns

When no value is specified it returns the connection handle name set by the connect
operation.

Description

The -name attribute lets you choose the name of the connection rather than having a
name internally generated by the connect method.

The -name attribute is on a per connection basis and the value is set through the
connect method.

Example
Create a connection named “my_connection”.
> XmyAppApp connect -nane ny_connection ...
Exceptions
« A connection with the same name already exists

« An attempt is made to change the connection name using the instance handle
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11.2.2.12 -recvPort

Syntax
handl e -recvPort
Returns

The port on which the application specific Interface Collector is communicating with
the MY NAH collector process.

Description

The port on which the application specific Interface Collector is communicating with
the MY NAH collector process. It isdefined in the xmyConfig file as TcpPort. See the
MYNAH System Administration Guide for details on xmyConfig file.

The same port is used for both sending and receiving.
Example

> $A2A connl -recvPort
Exceptions

None
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11.2.2.13 -recvStatus

Syntax
handl e -recvSt at us

Returns

The value “UP” if the AppApp receive session is in TSOPEN state, otherwise returns
“DOWN”".

Description

The-recvStatus attribute checks the state of the receive session between MYNAH
and the SUT AppApp managers. “UP” is returned only if MYNAH’s AppApp
manager is able to receive message from the SUT’s AppApp manager. Even though
the receive status is “DOWN?",r&ceive may still be successful if the messages have
already arrived andare stored in the Message Response Directory.

NOTE — Defining and establishing (opening) the
AppApp sessions are performed outside of the MYNAH
System using AppApp commands.

Example

> $A2A connl -recvStatus
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11.2.2.14 -recvTime

Syntax
handl e -recvTi ne
Returns

Thetimestampin UNIX format (i.e., seconds since 1/1/1970) associated with the most
recent received message, or 0 if no messages have been received.

Description

The -recvTime attribute returns the time stamp for the received message. All
messages received from the SUT are stamped with the time the message was received
by the MYNAH collector process.

Example

> $A2A connl receive
> set rtime [$A2A connl -recvTi ne]
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11.2.2.15 -sendPort

Syntax
handl e -sendPort
Returns

The port on which the application specific Interface Collector is communicating with
the MY NAH collector process.

Description

The port on which the application specific Interface Collector is communicating with
the MY NAH collector process. It is defined in the xmyConfig file as “TcpPort”.

The same port is used for both sending and receiving.
Example

> $A2A connl -sendPort
Exceptions

None
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11.2.2.16 -sendStatus

Syntax
handl e -sendSt at us

Returns

The value “UP” if the AppApp send session is in TSOPEN state, otherwise returns
“DOWN”".

Description

The-sendStatus attribute returns the state of the send session between MYNAH and
SUT AppApp managers. “UP” is returned only if the MYNAH System’s AppApp
manager is able nd message to the SUT's AppApp manager. Ifdmnel status is

not “UP”, thesend operation will fail.

NOTE — Defining and establishing (opening) the
AppApp sessions are performed outside of the MY NAH
System using AppApp commands.

Example

> $A2A connl -sendSt at us
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11.2.2.17 -sendTime

Syntax
handl e -sendTi ne
Returns

Thetime stamp in UNIX format (i.e. seconds since 1/1/1970) associated to the most
recent sent message, or 0 if no messages have been sent.

Description

The -sendTime attribute returns the time the last message was successfully sent over
the connection.

Example
> $A2A connll -sendTi ne
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11.2.2.18 -timeout

Syntax

XnyAppApp -timeout ?tineoutVal ue?

xnyAppApp connect -timeout timeout\Val ue

handl e -timeout ?timeout Val ue?

handl e send -tinmeout tineoutValue

handl e receive -timeout tineout\Vval ue
Returns

When no value is specified it returns the current timeout val ue, otherwise no resullt.
Description

The -timeout attribute sets the timeout for the send and r eceive operations. For the
send operation, the timeout is the number of seconds to wait for acknowledgment of
the sent message. If the timeout expires, the send operation will fail. For the receive
operation, the timeout is the number of seconds to wait for amessage to arrive. If the
timeout expires, the receive operation will fail.

If atimeout value was not specified at connect time, the value in the configuration file
for the particular protocol handler will be used. The timeout value can be changed for
the connection instance, or changed for each individual send or receive operation.

-timeout can be set in the xmyConfig file using the Timeout parameter.
Example

Create a connection setting the timeout to five minutes.

> set A2A connl [ xnyAppApp connect -tinmeout 300 ]

The following receive waits at most five minutes

> $A2A connl receive

The following receive waits at most ten minutes

> $A2A connl -tinmeout 600
> $A2A connl receive

The following receive waits at most one minute
> $A2A connl receive -timeout 60
The following receive waits at most ten minutes

> $A2A connl receive
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11.3 Example

# This script sends and receives nessages to and fromlIF
# collector.

xnmyLoadPkg AppApp
xnyAppApp connect -appNanme app_1l -nane al -tinmeout 10

set cl [al -connld]
set listenVal ue MSG LI STEN SEND
set i 1

while {$i <= 500} {
# Send a nessage and receive. Since the test I/F collector
# is a | oopback, the received nessage will be the same as the
# sent one.
set msg “test message number $i to the I/F Collector”
al send -data “$msg” -userData “Msg # $i”
al receive -data -listen $listenValue
# Delete the first 100 messages.

if {$i <= 100} {
al delete -file [al -file]

}

incr i

set listenValue MSG_LISTEN_NEXT
}
# Delete the rest of the messages for the connection.
al delete -all

al disconnect
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12. TOP Tcl Language Extension

The MYNAH TOP extension package provides functionality necessary for interactions
with the SUT using the TOP/X.25 or TOP/TCP/IP protocols.

12.1 Overview

The TOP extension package interfaces with the data communications system called
TOPCOM that handlesthe Transaction Oriented Protocols (TOP), asshownin Figure 12-1.

MYNAH TOP TOP

Extension -4—p»| TOPCOM |<g¢@——p| TOPCOM |qg—p| SUT
Package

Figure 12-1. MYNAH TOPCOM Interactions

Users concerned with testing applications using TOP as the communications protocol may
usethe MYHAH TOP Tcl extension package and Tcl language to develop test scripts. The
Tcl test scripts can be written to emulate an external application communicating with the
applicationin the SUT.

NOTE — To access the TOP Extension Package you
must first run xmyL cadPkg TOP.
The TOP extension package provides functionality to
» Make one or more logical connections to the SUT over an established TOP session
» Send ASCII messages or files to the SUT

» Wait for and receive ASCIl messages from the SUT, saving them as files in an area
called the Message Response Directory

» Disconnect from a TOP session
« Filter unwanted incoming messages using user defined match procedures
« Perform TCIS or TCIS2 conversions on sent and received messages

« Analyze unformatted messages or messages in the Flexible Computer Interface
Format (FCIF). See The section on the FCIF Tcl Language Extensions section.

* Open and scan all received files saved in the Message Response Directory. See the
section on the Message Response Directory Tcl Language Extensions (Sgd)ion
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Before using the TOP extension package, the TOPCOM and MY NAH Collector processes
must be configured and running. Please refer to the TOPCOM Guide for Administrators,
Operators, & User and the MYNAH System Administration Guide for more information.

The TOP Extension Package contains a process caled a Collector, which stores all
incoming messages into a specia area (the M essage Response Directory) on disk. The
Collector isthe interface between the MYNAH System and TOPCOM, sending and
receiving messages from TOPCOM or any other protocol handler. A handler isthelogical
name of a TOPCOM entry defined in the xmyConfig file. All SEs performing areceive
operation access the disk in order to get the message they are interested in. Whether or not
you are concerned with checking received messages, the collector must be running.

The following is alist and description of the commandsin the MY NAH TOP Extension
Package.

12.1.1 Methods Overview

Section 12.2.1 contains detailed descriptions of the TOP Method extensions. The
extensions are listed in alphabetical order (within each category). Table 12-1 lists the
extensions, organizing themin general functional categories. Table 12-1 also gives abrief
description of each extension and the section where the detail ed description can be found.

Table 12-1. TOP Method Extensions

Category Method Description Section
Connection connect Establishesalogical connectionto [12.2.1.1,
the MYNAH Collector and Page 12-5

TOPCOM processes from the
MYNAH Tcl script.

disconnect Destroys a connection made through.2.1.2,
the connect method. Page 12—7
Data send Sends a message to the SUT usingtBe.1.4,
Entry/Retrieval TOPCOM connection established| Page 12—-10
with theconnect method.
receive Returns a message from the SUT| 12.2.1.3,

using the TOPCOM connection |Page 12-8
established using tlennect
method.
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12.1.2 Attributes Overview

Section 12.2.2 contains detailed descriptions of the TOP Attribute extensions. The
extensions are listed in alphabetical order (within each category). Table 12-2 lists the
extensions, organizing them in general functional categories. Table 12-2 also gives a brief
description of each extension and the section where the detailed description can be found.

Table 12-2. TOP Attribute Extensions (Sheet 1 of 2)

Category

Attribute

Description

Section

Connection

-connections

Lists the names of all active
connections.

12222,
Page 12-1

-dtn

Sets the TOPCOM Destinationl2.2.2.5,

Transaction Name (DTN)
parameter.

Page 12-1

-name

Lets you choose the name of ti2.2.2.11,

connection.

Page 12-2

_psn

Sets the TOPCOM Presentati
Services Name (PSN) parame

oh?.2.2.12,
feage 12—2

-topcom

Specifies what TOPCOM
handler to connect to.

12.2.2.20,
Page 12-3

Data
Entry/Retrieval

-append

Instructs the eceive operation t¢
append a specified number of
successfully received messag

012.2.2.1,
Page 12-1
es.

-conversion

Tells thesend/r eceive operatiory
how to manipulate an applicati
message.

12.2.2.3,
dpage 12-1

-data

Gets the message associated
the lastreceive method.

With2.2.4,
Page 12-1

-file

Gets the name of the file
containing the message
associated with the lastceive
method.

12.2.2.6,
Page 12-1

-maxM sgs

Specifies the maximum numb
of messages that can be apper
together by the

xmyM sgM atchUntil procedure.

£12.2.2.9,
Bage 12—2

-maxSegmentL en

Defines the maximum value o
the two byte prefixes that is

inserted at the beginning of ea
message segment during TCI

f12.2.2.10,
Page 12-2
ich
S

conversion.
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Table 12-2. TOP Attribute Extensions (Sheet 2 of 2)
Category Attribute Description Section
Comparisons | -listen Returns or setsthelisten mode |12.2.2.7,
used when receiving messages. |Page 12-1
-match Specifies a Tcl procedure nam#&?2.2.2.8,
that will be invoked for each |Page 12-2
incoming message processed by
thereceive method.
Waiting -timeout Sets the timeout for theend and 12.2.2.19,
receive operations. Page 12-3
Attribute -recvSession Returns the receive session |12.2.2.13,
number. Page 12-2
-recvStatus Returns the state of the receivd.2.2.2.14,
session. Page 12-2
-recvTime Returns the time stamp for the12.2.2.15,
received message. Page 12-2
-sendSession Returns the send session numiier2.2.16,
Page 12-3
-sendStatus Returns the state of the send |12.2.2.17,
session. Page 12-3
-sendTime Returns the time the last messglj22.2.18,
was successfully sent. Page 12-3
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12.2 xmyTop class

xmyTop isthe Tcl class command providing language extensions that are necessary for
automated interactions with the SUT using the TOP application-to-application interface.

12.2.1 Methods

The TOP package contains the following methods.

12.2.1.1 connect

Syntax

XxmyTop connect -topcom “name” ?attribute list?
Returns

A handle name to the created xmyT op class instance.
Description

The connect method establishes alogical connection to the MY NAH Collector and
the local TOPCOM processes from the MYNAH Tcl script.

NOTE — Only 24 xmyTop connections can be open at a
given time from a single script execution, including all
connections in a parent script and any child scripts. If a
script opens more than 24 scripts at onetime, scriptsfrom
a standalone engine will hang and scripts running from a
background engine will fail.

Upon success, a handle to a connection is returned to the script. The attribute list
providesthe xmyT op instance with initial valuesthat will impact the configuration of
this connection only. Attribute values not supplied with the connect method will
obtain their values from the xmyT op class command. If the valueis undefined in the
xmyTop class command or defined as the empty string, the configuration file value
will be used. All attribute values of xmyT op are configurable and can be changed by
the user at connect time.

NOTE — The name input to the -topcom attribute must
match with a TOP protocol handler name defined in the
xmyConfig file. (See the MYNAH System Administration
Guide for information on the xmyConfig file.)
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Attributes

The -topcom attribute is required with connect.

On aper connection basi's, the following attributes can only be set in thexmyT op class
or by the connect method: -conver sion, -match, -maxSegmentL en, -name, -topcom.
In other words, the values of these attributes can not be changed using an instance
handle.

Thisisthe complete list of connection class attributes that can be specified:
-conversion, -dtn, -listen, -match, -maxM sgs, -maxSegmentL en, -name, -psn,
-timeout, and -topcom.

Example
This example creates a connection to the TOPCOM handler handler 1.
> set TOP_conn [ xmyTop connect -topcom “handler_1"]
In this example you try to connect to a TOPCOM handler that does not exist.

> set TOP_conn [xmyTop connect -topcom “foo”]
error; xmyTop connect: Protocol Handler (foo) not found in
configuration file

Exceptions
» Unable to establish the connection because
— xmycCaollector process is hot running or can not be contacted
— TOP handler name does not exist in configuration file
— TOP handler name is not known to #myCollector process
— TOP handler name is not defined to use the TOP protocol
— Timeout waiting for the connection back from ttrayCollector process.

« Invalid or missing attribute values
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12.2.1.2 disconnect

Syntax

handl e di sconnect
Returns

No result
Description

The disconnect method destroys the logical connection to TOPCOM made with the

xmyTop connect class method and identified by handle. Once the disconnect call has
been made, the handle name associated with the connection isno longer valid and will
produce a Tcl “Invalid command name” error message if used.

Example

> $TOP_conn di sconnect
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12.2.1.3 receive

Syntax

handl e receive ?-data? ?-file? ?attribute list?

Returns

The received message if the -data attribute is specified, the filename containing the
received message if the -file attribute is specified, otherwise no resuilt.

Description

Ther eceive method receives amessage from the SUT using the TOPCOM connection
established with the connect method and identified by handle. All messages received
from TOPCOM (over the receive session number specified in the configuration file)
will be saved in the Message Response Directory. Depending on the listen mode (see
-listen), thereceive operation will look for messages present in the M essage Response
Directory and/or wait for a message to arrive.

If aTcl match procedure is defined (see -match), only messages that satisfy the
match procedure will be returned by the r eceive operation.

Attributes

Thisisthe completelist of receive attributes that can be specified: -append, -data,
-file, -listen, -timeout. The values of these attributes will only impact the particular
receive operation.

Example

In this example you wait a maximum of 300 seconds to receive a message.

> set nessage [$TOP_conn receive -data -tineout 300]

Side Effects

If the receive method was successful, the internal receive time (see -recvTime) and
receive message variables (see -data or -file) will be updated.

Exceptions

Unable to receive a message because

— timeout occurred while waiting for a message to arrive

— invalid user defined Tcl match procedure

No messages have been received, butapgend attribute was specified

No messages have been received, buttB&_LISTEN_NEXT mode was specified

Unable to save received message to disk

12-8



BR 007-252-004 MYNAH System Scripting Guide
Issue 4, December 1998 TOP Tcl Language Extension
Revision 1, February 1999 Release 5.3

NOTE — The Message Response Directory must be
writable by the local TOPCOM processes. Itis
recommended that the person starting TOPCOM own
both the Message Response Directory and the TOPCOM
processes.

« Invalid or missing attribute values

» Both the-data and-file attributes were specified
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12.2.1.4 send

Syntax

handl e send -data nessage ?attribute list?
handl e send -file filenane ?attribute list?
Returns
No result
Description

The send method sends a message to the SUT using the TOPCOM connection
established with the connect method and identified by handle. The messageis sent to
the TOPCOM processes using the send session number defined in the configuration
file.

The message to be sent can be defined within the Tcl script or in afile.

« Inthe first case, thalata attribute must be used and the message is provided as the
attribute value.

NOTE — This message istreated like a string. If it
contains backslash (‘") or other special characters it must
be escaped with a backslash (V).

NOTE — The message size cannot exceed 2400 bytes.

 Inthe second case, tHde option is used to specify the full path to a file containing
the message.

NOTE — Sincethisfile nameis passed to TOPCOM for
transmitting, the TOPCOM processes must be able to
open and read thisfile. When the Tcl script and TOPCOM
processes are running on different machines, the file
system containing the file to be sent must be accessible
(mounted) by both machines.

Attributes

Thisisthe completelist of send attributes that can be specified: -dtn, -psn, -timeout.
The values of these attributes will only impact the particular send operation.
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Example

This example sends the string * sect{a=0; b=1;agg{c=2;d=3;}}% to the handle
$TOP_conn.

> $TOP_conn send -data “*sect{a=0;b=1;agg{c=2;d=3;}}%"
In this example you send the string * tag=\1\2\3%.
> $TOP_conn send -data “*tag=\\1\\2\\3%"

Thistime you send the file /mynah/scripts/Topconvsoac.send.01 to the handle
$TOP_conn.

> $TOP_conn send -file “/mynah/scripts/Topcom/soac.send.01”
Side Effects

If the send method was successful, the internal send time variable (see -sendTime)
will be updated.

Exceptions
< Unable to send the message because
— TOPCOM send session is down (not in TSOPEN state)-s®edStatus attribute
— Timeout occurred while waiting for a send acknowledgment from the SUT
 File is not accessible (iffile attribute was specified)

» Data message is too long, i.e., more than 2400 charactatatéfattribute was
specified).

» The-psn and-dtn attribute values are too long (if specified).
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12.2.2 Attributes

The TOP package contains the following attributes.

12.2.2.1 -append

Syntax

handl e recei ve -append nunber
Returns

No result
Description

The -append attribute instructs the r eceive operation to append the next number of
successfully received messages to the current received message before returning. The
entire message will be accessible as the last recelved message.

The -append attribute is on a per receive basis and can only be specified with the
receive method.

Example
This gets the first piece of amessage sent in multiple pieces.
> $TOP_conn receive
Assume the first piece contains a number of subsequent pieces
regexp {( FRAGNUME) ([0-9]+)} [$TOP_conn -data] a b num
Receive and append the next pieces together with first piece
> $TOP_conn recei ve -append $num -1isten MSG LI STEN_NEXT
Thisisthe entire message made of 1 + $num pieces
> set nyMsg [$TOP_conn -dat a)
Example

Thisgetsthefirst piece of amessage sent in multiple pieces. Assumethat thelast piece
contains the keyword LAST

> $TOP_conn receive
Receive and append the next pieces until the message contains the LAST keyword.

> while {[regexp {LAST} [$TOP_conn -data]] == 0} {
$TOP_conn receive -append 1 -listen MSG LI STEN NEXT
}
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Thisisthe entire message.
> set nyMsg [ $TOP_conn -dat a]
Exceptions

Invalid -append attribute value.
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12.2.2.2 -connections

Syntax
xnmyTop -connections
Returns

A blank separated list of active connection handle names (e.g., .xmyTop_1,
XmyTop_2, and .xmyTop_4), or the empty string if there are no active connections.

Description

The-connectionsattribute liststhe names (handle) of all active (open) connectionsto
TOPCOM. -connections can only be used through the xmyTop class command.

Example

> xnyTop -connections
.xnyTop_1 . xnyTop_2 .xmnmyTop_4
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12.2.2.3 -conversion

Syntax

xnyTop -conversi on ?conversi onhbde?

xnmyTop connect -conversion conversi onhbde

handl e -conversion
Returns

When no valueis specified it returns the current conversion mode, otherwise no result.
Description

The -conversion attribute tells the send/r eceive operation how to manipulate the
application message before sending/returning it to the SUT/script. -conversion is set
on a per connection basis and is set throught the xmyT op class command or by the
connect method.

The valid -conver sion values are

« MSG_TCISinstructs thesend/receive operation to automatically insert/remove
the two bytes (non-ASCII) prefixes at/from the beginning of each segment of a
message sent to/received from the SUT.

« MSG_TCIS2 instruct thesend/r eceive operation to automatically insert/remove
the two bytes (non-ASCII) prefixes at/from the beginning of each segment of a
message sent to/received from the SUT, where the message is composed of FCIF
segments (Sectio).

* MSG_EWNL instructs the receive operation to append a newline character to each
message received from the SUT. No conversion is done aarth@peration.

If this attribute is not set by the Tcl scriptonyConfig file, the default value is no
conversion. ThemaxSegmentL en attribute is used when converting a TCIS or
TCIS2 message for sending.

-conversion can be set in themyConfig file using theConver sionM ode parameter.
Example
> set TOP_conn [xnyTop connect -conversion MSG TCIS ... ]
Example
> $TOP_conn -conversion
Exceptions
» An invalid conversion mode is specified

« An attempt is made to change the conversion mode using the instance handle
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12.2.2.4 -data

Syntax
handl e -data
handl e recei ve -data

Returns

The message associated with the most recent receive operation, or the empty string if
no messages has been received yet.

Description

The-data attributeis used to get the message associated with the last r eceive method.
If -data is used with the r eceive method, the received data will be returned. If the
receivemethod fails, an exception will occur and the previously received messagewill
remain unchanged.

Example
This checks if string “ORD=56700;" is in last received message.
> set nsg [$TOP_conn -dat a]
> regexp {ORD=56700;} $nsg
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12.2.25 -dtn

Syntax

xnyTop -dtn 2dtnval ue?

xnmyTop connect -dtn dtnVal ue

handl e -dtn ?dtnVal ue?

handl e send -dtn dtnVal ue
Returns

When no value is specified it returns the current DTN value, otherwise no result.
Description

The -dtn attribute defines the TOPCOM Destination Transaction Name (DTN)
parameter in the TOP message sent to the SUT. The SUT’s TOPCOM manager can
use this value to determine the routing of the message.

-dtn can be set in themyConfig file using theT opDefaultDTN parameter.
Example

> $TOP_conn send -file “msg1.fcif” -dtn “APP1”
Exceptions

The DTN attribute value istoo long.
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12.2.2.6 -file
Syntax

handl e -file

handl e receive -file
Returns

The filename containing the message associated with the most recent receive
operation, or the empty string if no messages has been received yet.

Description

The -file attribute retrieves the name of the file, stored in the Message Response
Directory, containing the most recent received message. Thefilename should be saved
in the Tcl script in order to access this data if additional messages will be received.
Sincethe M essage Response Directory ispurged on aregular basis, the contents of this
file should be copied to a user areaif the message need to be saved on along term.

If -fileis used with the r eceive method, the received filename will be returned. If the
receive method fails, an exception will occur and the previously received filename
will remain unchanged.

Example
Read the file containing the last received message.

> set fd [open [$TOP_conn -file] r]
> set data [read $fd]
> close $fd
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12.2.2.7 -listen

Syntax
xnyTop -listen ?/istenhbde?
xnmyTop connect -listen [istenhbde
handl e -1isten ?/istenMde?
handl e receive -listen [|istenMde
Returns

When no value is specified it returns the current listen mode, otherwise no result.

Description

The -listen attribute returns or sets the listen mode, which determines what messages
will considered by the receive method.

When no listenMaode value is specified, -listen returns the current listen mode.

Only messages that have arrived after the listen time stamp will be considered by the
receive operation. The valid -listen values are

MSG_LISTEN_NOW will set the listen time stamp to the current time. Thus,
receive will return messages that have arrived after the timedteive operation

was executed. All messages arrived prior to the receive operation will be ignored
(but not removed from the Message Response Directory).

MSG_LISTEN_NEXT will instructreceive to return the next message that

arrived after the current received message. The listen time stamp will not be set.
This mode is very useful for retrieving messages in sequence or messages that have
arrived within the same second.

MSG_LISTEN_SEND will set the listen time stamp to the time the most recent
send operation was successfully executed. From a client point of view, we can
assume that a reply (received message) to a request (sent message) cannot be
received before the request itself is sent. On the other hand, if you are emulating
the server side, then the receive must be performed first, so the
MSG_LISTEN_NOW value should be used.

An integertime value in UNIX format (i.e. seconds from 1/1/1970). The listen
time stamp will be set to this given time, and messages that have arrived after this
time will be considered.

If this attribute is not set by the Tcl scriptanyConfig file, the default value is
MSG_LISTEN_NOW.

-listen can be set in themyConfig file using thel istenM ode parameter.
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Example

Send arequest and wait up to 30 seconds for the reply.
> $TOP_conn send -data $request_1

> set reply_1 [ $TOP_conn receive -timeout 30 -listen \
MSG_LI STEN_SEND - dat a]

Send the second request.
> $TOP_conn send -data $request_2

> set reply_2 [$TOP_conn receive -tinmeout 30 -listen \
MG LI STEN_SEND - dat a]

Example

In this example, three sends are done before performing any receives, so that a certain
degree of parallelism is achieved between the client and server. The
MSG_LISTEN_SEND wouldn't work properly because the first and second replies
will be lost if they arrive before the thisgnd operation is performed. The
MSG_LISTEN_NOW will also not work if the replies arrive before the receive
operation is executed.

Send three different requests expecting three replies.

$TOP_conn send -data $request _1
set saveTime [$TOP_conn -sendTi ne] # save 1st send tine
$TOP_conn send -data $request 2
$TOP_conn send -data $request_3

vV V. V V

Get the replies.

> set reply_1 [$TOP_conn receive -data -listen $saveTi ne]
> set reply_2 [$TOP_conn receive -data \

-listen MSG LI STEN NEXT]
> set reply_3 [$TOP_conn receive -data \

-listen MSG LI STEN NEXT]

Exceptions

Invalid listen mode was specified
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12.2.2.8 -match

Syntax
xnyTop -match ?matchTcl Proc?
xnmyTop connect -match matchTcl Proc
handl e -mat ch

Returns

When no valueis specified it returns the name of the Tcl procedure used by thereceive
operation to match (filter) all incoming messages, otherwise no resullt.

Description

The -match attribute specifies a Tcl procedure name that will be invoked for each
incoming message processed by the r eceive method. M essages that do not satisfy the
Tcl match procedurewill not be returned by the receive operation. By default amatch
procedure is not defined and all messages can be returned by the r eceive method.

-match is set on aper connection basisand is set through the xmyT op class or by the
connect method.

The user defined Tcl match procedure must take the connection handle name asits

only argument and it returns a “1” when there is a match and “0” otherwise. Given the

handle name, this match procedure can access the received data by usiatg the
attribute. Since this user defined match procedure is invoked for each message
processed by the receive operation, it must be developed with performance
considerations.

The existence and validity of the user defined Tcl match procedure will not be checked

until thereceive operation is executed.

NOTE — Even though Tcl supports defining procedures
named “(”, “#”, and other punctuation and special
symbols, you shouldot define your Tcimatch
procedures with these names. Instead, meaningful
procedure names should always be used.

-match can be set in themyConfig file using theM atchProcedur e parameter.
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Example

Receive only those messages containing “host=bluejays”.

> proc matchTcl Proc { $TOP_conn } {
return [regexp {host=bluejays} [$TOP_conn -data]]

}

set connl [xnyTop connect -match matchTcl Proc ... ]
Exceptions

An attempt is made to change the match procedure using the instance handle
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12.2.2.9 -maxMsgs

Syntax

xnyTop -maxMsgs ?nunber?

xnyTop connect -maxMsgs number

handl e - maxMsgs ?nunber ?
Returns

When no value is specified it returns the current message limit, otherwise no result.
Description

The -maxM sgs attribute specifies the maximum number of messages that can be
appended together by the xmyM sgM atchUntil procedure. This parameter limits the
number of messages appended before the until match conditions are satisfied.

If this attribute is not set by the Tcl script or xmyConfig file, the default valueis 10.
-maxM sgs can be set in the xmyConfig file using the M axM sgs parameter.
Exceptions
Aninvalid maxM sgsvaueis specified
Example
> $TOP_conn - maxMsgs 25
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12.2.2.10 -maxSegmentLen

Syntax
xnyTop - maxSegnent Len ?nunber ?
xnmyTop connect -maxSegnentlLen nunber
handl e - maxSegment Len

Returns

When no valueisspecified it returnsthe value of the current maximum segment length
used during TCIS or TCIS2 conversion, otherwise no result.

Description

The -maxSegmentL en attribute defines the maximum value of the two byte prefix
that isinserted at the beginning of each message segment. Thetwo byte prefix contains
the length of the segment it precedes, plus the length of the prefix (2 bytes). For
MSG_TCIS, the message to be sent is divided into segments that are no more than
maxSegmentL en - 2 byteslong. For MSG_TCI S2 conversion, each FCIF section is
considered a segment and will have a preceding two byte length prefix. FCIF sections
greater than maxSegmentL en bytes long will be segmented If this attribute is not set
by the Tcl script or configuration file, the default value is 65535 bytes.

The -maxSegmentL en attribute is set on aper connection basis and is set through the
xmyTop class or by the connect method. The value of -maxSegmentL en isonly used
during the send operation when the conversion mode is set to MSG_TCIS or
MSG_TCIS2.

-maxSegmentL en can be set in the xmyConfig file using the M axSegmentL en
parameter.

Example
> set connl [xmyTop connect -maxSegmentlen 65535 ... |
Exceptions

An attempt is made to change the maximum segment length value using the instance
handle.
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12.2.2.11 -name

Syntax
xnmyTop connect -name connecti onNanme

handl e - name
Returns

When no value is specified it returns the connection handle name set by the connect
operation.

Description

The -name attribute lets you choose the name of the connection rather than having a
name internally generated by the connect method.

The -name attribute is on a per connection basis and the value is set through the
connect method.

Example
Create a connection named “my_connection”.
> xnyTop connect -nane ny_connection ...
Exceptions
« A connection with the same name already exists

« An attempt is made to change the connection name using the instance handle
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12.2.2.12 -psn

Syntax

xnyTop -psn ?psnval ue?

xnmyTop connect -psn psnVval ue

handl e -psn ?psnVal ue?

handl e send -psn psnVal ue
Returns

When no value is specified it returns the current PSN value, otherwise no result.
Description

The -psn attribute setsthe TOPCOM Presentation Services Name (PSN) parameter in
the message being sent to the SUT. The SUT's TOPCOM manager can use this value
to determine the routing of the message.

-psn can be set in themyConfig file using theT opDefaultPSN parameter.
Example

> $TOP_conn send -psn “APP2”
Exceptions

The -psn attribute value is too long.
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12.2.2.13 -recvSession

Syntax

handl e -recvSessi on
Returns

The TOPCOM receive session number for the connection associated with the handle.
Description

The -recvSession attribute returns the receive session number associated with the
handle’s connection. The TOPCOM receive session number is defined in the
configuration file for each protocol handler that connections can be made to.

-recvSession can be set in themyConfig file using theT opRecvSession parameter.
Example

> $TOP_conn -recvSessi on
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12.2.2.14 -recvStatus

Syntax
handl e -recvSt at us
Returns

The value “UP” if the TOPCOM receive session is in TSOPEN state, otherwise returns
“DOWN".

Description

The-recvStatus attribute checks the state of the receive session between MYNAH
and the SUT TOPCOM managers. “UP” is returned only if MYNAH's TOPCOM
manager is able to receive message from the SUT’s TOPCOM manager. Even though
the receive status is “DOWN?",r&ceive may still be successful if the messages have
already arrived and are stored in the Message Response Directory.

NOTE — Defining and establishing (opening) the TOP
sessions are performed outside of the MYNAH System
using TOPCOM commands.

Example

> $TOP_conn -recvStat us
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12.2.2.15 -recvTime

Syntax
handl e -recvTi ne
Returns

Thetimestampin UNIX format (i.e., seconds since 1/1/1970) associated with the most
recent received message, or 0 if no messages have been received.

Description

The -recvTime attribute returns the time stamp for the received message. All
messages received from the SUT are stamped with the time the message was received
by the MYNAH collector process.

Example

> $TOP_conn receive
> set rtime [$TOP_conn -recvTi ne]
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12.2.2.16 -sendSession

Syntax

handl e - sendSessi on
Returns

The TOPCOM send session number for the connection associated with the handle.
Description

The -sendSession attribute returns the send session number associated with the
handle’s connection. The TOPCQdeéhd session number is defined in the
configuration file for each protocol handler that connections can be made to.

-sendSession can be set in themyConfig file using thel opSendSession parameter.
Example

> $TOP_conn -sendSessi on
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12.2.2.17 -sendStatus

Syntax
handl e -sendSt at us
Returns

The value “UP” if the TOPCOM send session is in TSOPEN state, otherwise returns
“DOWN".

Description

The-sendStatus attribute returns the state of the send session between MYNAH and
SUT TOPCOM managers. “UP" is returned only if MYNAH’s TOPCOM manager is
able tosend message to the SUT's TOPCOM manager. Ibtnd status is not “UP”,
thesend operation will fail.

NOTE — Defining and establishing (opening) the TOP
sessions are performed outside of the MYNAH System
using TOPCOM commands.

Example
> $TOP_conn -sendSt at us
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12.2.2.18 -sendTime

Syntax
handl e -sendTi ne
Returns

Thetime stamp in UNIX format (i.e. seconds since 1/1/1970) associated to the most
recent sent message, or 0 if no messages have been sent.

Description

The -sendTime attribute returns the time the last message was successfully sent over
the connection.

Example
> $TOP_connl -sendTi ne
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12.2.2.19 -timeout

Syntax

xnmyTop -timeout ?tineoutVal ue?

xnmyTop connect -timeout timeoutVal ue

handl e -timeout ?timeout Val ue?

handl e send -tinmeout tineoutValue

handl e receive -timeout tineout\Vval ue
Returns

When no value is specified it returns the current timeout val ue, otherwise no resullt.
Description

The -timeout attribute sets the timeout for the send and r eceive operations. For the
send operation, the timeout is the number of seconds to wait for acknowledgment of
the sent message. If the timeout expires, the send operation will fail. For the receive
operation, the timeout is the number of seconds to wait for amessage to arrive. If the
timeout expires, the receive operation will fail.

If atimeout value was not specified at connect time, the value in the configuration file
for the particular protocol handler will be used. The timeout value can be changed for
the connection instance, or changed for each individual send or receive operation.

-timeout can be set in the xmyConfig file using the Timeout parameter.
Example

Create a connection setting the timeout to five minutes.

> set TOP_conn [xnyTop connect -tineout 300 ]

The following receive waits at most five minutes

> $TOP_conn receive

The following receive waits at most ten minutes

> $TOP_conn -tinmeout 600
> $TOP_conn receive

The following receive waits at most one minute
> $TOP_conn receive -tineout 60
The following receive waits at most ten minutes

> $TOP_conn receive
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12.2.2.20 -topcom

Syntax
xnmyTop connect -topcom topcomHandl er Name
handl e -topcom

Returns

When no valueis specified it returnsthe name of the TOPCOM handler, defined inthe
configuration file, the connection has been established to, otherwise no result.

Description

The-topcom attribute tellswhat TOPCOM handler to connect to among those defined
inthe MY NAH configuration file. The -topcom attribute is on aper connection basis
and is set through the connect method.

Thisisarequired connect attribute and no default is provided.
Example

Connect to the TOPCOM handler “handler_1".

> set handler [xmyTop connect -topcom “handler_1" ...]
Exceptions

The TOPCOM handler doesn't exist (see the connect method)
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12.3 Examples

The following subsections contain example of using the TOP Tcl extensions.

12.3.1 Example 1

set dir_to_snd_from “/u/mynah/systp/TESTS/fnc/addam4/AOSt08”
setmy_f to_send “sacr”

xmyLoadPkg TOP

xmyTop connect -topcom sndsoac6 -name s6

puts "sendSession = [s6 -sendSession]"

puts "sendStatus = [s6 -sendStatus]"

puts "recvSession = [s6 -recvSession]"

puts "recvStatus = [s6 -recvStatus]"

s6 send -file "$dir_to_snd_from/$my_f to_send"

set resp [s6 receive -listen MSG_LISTEN_SEND \
-data -timeout 10]

puts "response=$resp"

s6 disconnect
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.2 Example 2

# Define the FCIF request nmessage to be sent
set soacReql “*sect{a=1;b=2;aggr{a=3;b=4;}}%"

# Define a Tcl procedure to match the response message

# associated with the request message. Assume that the

# response message contains the FCIF tag “ORD” whose value
# starts with the digit 3 or 4 followed by at least one digit

proc procMatchRespl { $TOP_conn } {
return [regexp {ORD=(3|4)[0-9]+} [$TOP_conn -data]]
}

# Connect to the SOAC application named “Soacl” setting the
# timeout to 5 minutes and conversion mode to TCIS

set soacConn [xmyTop connect -topcom Soacl \
-timeout 300 -conversion MSG_TCIS]

# Send the request message
$soacConn send -data $soacReql

# Wait for the response message that will satisfy the desired
# match procedure

if {{xmyMsgMatch -1 $soacConn procMatchResp1] == 0} {
< we have timed out and did not receive a msg>
xmyExit

}

# The response message has arrived and is ready to be analyzed

set SoacRespl [$soacConn -data]
<analyze the received message>
# Close the connection and remove the handler

$soacConn disconnect
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13. PRT3270 Tcl Language Extensions

13.1 Overview

The MYNAH PRT3270 extension package provides functionality necessary for receiving
printer messages (print jobs). The PRT3270 extension package must interface with some
type of printer emulation software running in the UNIX environment. For example, there
exists IBM 3270 emulation software that emulates an IBM 3287 printer in the UNIX
environment. When the emulation software receives an IBM print job, it pipesthe print job
to aspecial processthat is part of the MY NAH PRT3270 extension package, as shown in.
Figure 13-1.

Print Job IBM 3270 Print Job IBM

Emulator < Mainframe
(UNIX) (MVS)

MYNAH PRT3270
Extension Package |[®————

Figure 13-1. MYNAH PRT3270 Interactions

Users concerned with testing applications that send messages destined for printers may use
theMYHAH PRT3270 Tcl extension package and Tcl languageto devel op test scripts. The
Tcl test scripts can be written to mimic users looking for and verifying the contents of their
print jobs.

NOTE — To accessthe PRT3270 Extension Package you
must first run xmyL oadPkg PRT 3270.
The PRT3270 extension package provides functionality to:
» Make one or more logical connections to the printer emulator

« Wait for and receive print jobs from the SUT, saving them as files in an area called the
Message Response Directory

« Disconnect from the printer emulator
* Filter unwanted print jobs using user defined match procedures
* Analyze the contents of the print job

« Open and scan all received print jobs saved in the Message Response Directory.
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Before using the PRT3270 extension package, the printer emulation software (daemon
process) must be configured and running. The IBM 3270 emulation products tested with
MYNAH are:

e Sun Microsystems, SunLink SNA 3270 release 8.0
e Sun Microsystems, SunLink BSC 3270 release 8.0
» 10 Concepts, 3287 Printer Client release 8.4.

The Prt3270 Extension Package contains a process cdlletlector, which stores all
incoming messages into a special areal(tiessage Response Directory) on disk. The
Collector is the only process that receives messages from PrintCom (3270 Printer
Emulator) or any other protocendler, which is the logical name of of a PrintCom entry
defined in thexmyConfig file. All SEs performing a receive operation access the disk in
order to get the message they are interested in.

The following is a list and description of the commands in the MYNAH PRT3270
Extension Package.

13.1.1 Methods Overview

Section 13.2.Tontains detailed descriptions of the PRT3270 Method extensions. The
extensions are listed in alphabetical order (within each catedatyle 13-1lists the

extensions, organizing them in general functional categdridse 13-1also gives a brief
description of each extension and the section where the detailed description can be found.

Table 13-1. PRT3270 Method Extensions

Category Method Description Section

Connection connect Establishes a logical connection to th&.2.1.1,
MYNAH Collector and 3270 PrintefPage 13-5
Emulator processes from the MYNAH

Tcl script.
disconnect Destroys a connection made througi.2.1.2,
the connect method. Page 13-
Data receive Returns a message from the SUT usiry2.1.3,
Entry/Retrieval the 3270 Printer Emulator connect|¢tage 13—8

established using the@nnect method.
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13.1.2 Attributes Overview

Section 13.2.2 contains detailed descriptions of the PRT3270 Attribute extensions. The
extensions are listed in alphabetical order (within each category). Table 13-2 lists the
extensions, organizing them in general functional categories. Table 13-2 also gives a brief
description of each extension and the section where the detailed description can be found.

Table 13-2. PRT3270 Attribute Extensions (Sheet 1 of 2)

Category

Attribute

Description

Section

Connection

-connections\

Lists the names of all active
connections.

13.2.2.2,
Page 13-12

-name

Lets you choose the name of
connection.

i8.2.2.9,
Page 13-20

-printcom

Specifies what PrintCom hand
to connect to.

é3.2.2.10,
Page 13-21

Data

Entry/Retrieval

-append

Instructs the eceive operation tq
append a specified number of
successfully received messag

013.2.2.1,
Page 13-1Q
es.

-conversion

Tells ther eceive operation how
to manipulate an application
message.

13.2.2.3,
Page 13-13

-data

Gets the message associated
the lastreceive method.

Viigh2.2.4,
Page 13-14

-file

Gets the name of the file
containing the message
associated with the lastceive
method.

13.2.2.5,
Page 13-15

-maxM sgs

Specifies the maximum numb
of messages that can be apper
together by the

xmyM sgM atchUntil procedure.

£13.2.2.8,
8ede 13-19

Comparisons

-listen

Returns or sets the listen model3.2.2.6,

used when receiving message

rPage 13-14

-match

Specifies a Tcl procedure nan
that will be invoked for each
incoming message processed
thereceive method.

n83.2.2.7,
Page 13-17
by

Waiting

-timeout

Sets the timeout for theceive
operation.

13.2.2.14,
Page 13-24
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Table 13-2. PRT3270 Attribute Extensions (Sheet 2 of 2)
Category Attribute Description Section
Attributes -recvSession Returns the receive session 13.2.2.11,
number. Page 13-22
ThisisawaysO.
-recvStatus Checks the state of the receivgl3.2.2.12,
session. Page 13-22
This is alwaysup.
-recvTime Returns the time stamp for the13.2.2.13,
last received message. Page 13-23
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13.2 xmyPrt3270 class

The methods for the xmyPrt3270 class provides emulation of a 3270 printer so that you
can capture messages that a SUT sends to a printer.

13.2.1 Methods

The PRT3270 package contains the following methods.

13.2.1.1 connect

Syntax

xnyPrt 3270 connect -printcom name ?attribute |ist?
Returns

A handle name to the created xmyPrt3270 class instance.
Description

The connect method establishes alogical connection to the MY NAH Collector and
3270 Printer Emulator processesfromthe MY NAH Tcl script. Upon success, ahandle
to aconnection is returned to the script. The attribute list provides the xmyPrt3270
instance with initial values that will impact the configuration of this connection only.

Attribute values that are not supplied with connect will obtain their values from the
xmyPrt3270 class. If the value is undefined in the xmyPrt3270 class, or defined as
the empty string, the configuration file value will be used. All attribute values of the
xmyPrt3270 class are configurable and can be changed by the user at connect time.

NOTE — The name input to the -printcom attribute
match with a PRT3270 protocol handler name defined in
the xmyConfig file. (See the MYNAH System
Administration Guide, for information on the xmyConfig
file.)

Attributes
The-printcom attribute is required with connect .

On aper connection basis the following attributes can only be set in the xmyPrt3270
class or by connect : -conversion, -match, -name, -printcom. In other words, the
values of these attributes can not be changed using an instance handle (handle).

Thisisthe complete list of connection class attributes that can be specified:
-conversion, -listen, -match, -maxM sgs, -name, -timeout, and -printcom.
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Example
This connects to the printer handler named printer-13.
> set PRT_com [ xmyPrt3270 connect -printcom “printer-13”]

Exceptions

» Unable to establish the connection because:

— xmyCollector process is not running or can not be contacted.
— PRT3270 handler name does not exist in configuration file.
— PRT3270 handler name is not known to the xmyCollector process.
— PRT3270 handler name is not defined to use the PRT3270 protocol.
— Timeout waiting for the connection back from ttrayCollector process.

« Invalid or missing attribute values.
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13.2.1.2 disconnect

Syntax
handl e di sconnect
Returns
No result
Description

The disconnect method destroys the logical connection to the 3270 Printer Emulator
made with the connect method and identified by handle. Once the disconnect call has
been made, the handle name associated with the connection isno longer valid and will
produce a Tcl “Invalid command name” error message if used.

Example

> $PRT_conn di sconnect
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13.2.1.3 receive

Syntax
handl e receive ?attribute list?

Returns

The received message (print job) if the -data attribute is specified, the filename
containing the received message (print job) if the-file attribute is specified, otherwise
no result.

Description

The receive method receives a message (print job) from the SUT using the 3270
printer emulator connection established with the connect method and identified by
handle.

All messages received from the 3270 printer emulator will be saved in the Message
Response Directory. Depending on the listen mode (see -listen, Section 13.2.2.6), the
receive operation will look for messages present in the Message Response Directory
and/or wait for amessage to arrive.

If aTcl match procedureisdefined (see -match, Section 13.2.2.7), only messages that
satisfy the match procedure will be returned by the receive operation.

Attributes

Thisisthe complete list of receive attributes that can be specified: -file, -timeout,
-listen, -append, -data. The values of these attributes will only impact the particular
receive operation.

Example
Thisis an example of receiving a message with atimeout of 300 seconds
> set nessage [$PRT_conn receive -data -tinmeout 300]
Exceptions
« Unable to receive a message because:
— timeout occurred while waiting for a message to arrive.
— invalid user defined Tcl match procedure.
» No messages has been received, butahpend attribute was specified

* No messages has been received, buMtB& LISTEN_NEXT mode was specified
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« Unable to save received message to disk

NOTE — The Message Response Directory must be
writable by the printer emulation processes. It is
recommended that the MY NAH Adminitrator own both
the M essage Response Directory and the printer
emulation processes.

« Invalid or missing attribute values

< Both the-data and-file attributes were specified
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13.2.2 Attributes

The PRT3270 package contains the following attributes.

13.2.2.1 -append

Syntax

handl e recei ve -append nunber
Returns

No result
Description

The -append attribute instructs the receive operation to append the next number of
successfully received messages to the current received message before returning. The
entire message (print job) will be accessible as the last received message.

-append is set on a per receive basis and can only be specified with thereceive
method.

Example
This sets the first piece of a message sent in multiple pieces.
> $PRT_conn receive
This assumes the first piece contains number of subsequent pieces.
> regexp {(FRAGNUME) ([0-9]+)} [$PRT_conn -data] a b num
Receive and append the next pieces together with first piece,
> $PRT_conn recei ve -append $num -1isten MSG LI STEN_NEXT
Thisisthe entire message made of 1 + $num pieces
> set nyMsg [ $PRT_conn -dat a]
Example

Thisgetsthefirst piece of amessage sent in multiple pieces. Assumethat thelast piece
contains the keyword LAST.

> $PRT _conn receive

Thisreceives and appends the next pieces until the message contains the LAST

keyword.

> while {[regexp {LAST} [$PRT_conn -data]] == 0} {
$PRT_conn receive -append 1 -listen MSG LI STEN NEXT

}
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Thisisthe entire message
> set nyMsg [ $PRT_conn -dat a]
Exceptions

Invalid -append attribute value.
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13.2.2.2 -connections\

Syntax
xnyPrt 3270 -connecti ons
Returns

A blank separated list of active connection handle names (e.g., .xmyPrt3270_1
XmyPrt3270 2, or xmyPrt3270_4), or the empty string if there are no active
connections.

Description

The-connectionsattribute lists the names (handle) of all active connectionsto a3270
printer emulator. -connections can only be used through the xmyPrt3270 class
command.

Example

> xmyPrt 3270 -connecti ons
XnyPrt3270_1 . xnyPrt3270_2 . xmyPrt 3270_4

Example

> xmyPrt 3270 -connecti ons
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13.2.2.3 -conversion

Syntax

xnyPrt 3270 -conversion ?conversi onMbde?

xnyPrt 3270 connect -conversion conversi onMbde

handl e -conversion
Returns

When no valueis specified it returns the current conversion mode, otherwise no result.
Description

The-conver sion attribute tellsthe receive operation how to manipulatethe application
message beforereturning it to the script. The only mode available for thexmyPrt3270
classisMSG_EWNL, which instructs the receive operation to append a newline
character to each message (print job) received from the SUT.

If this attribute is not set by the Tcl script or xmyConfig file, the default valueis no
conversion.

The -conversion attribute is set on a per connection basis and is set through the
xmyPrt3270 class or by the connect method.

-conversion can be set in the xmyConfig file using the Conver sionM ode parameter.
Examples

> set PRT_conn [xnyPrt 3270 connect -conversion M5G EWAL... ]

> $PRT _conn -conversi on
Exceptions
» An invalid conversion mode is specified

« An attempt is made to change the conversion mode using the instance handle
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13.2.2.4 -data

Syntax
handl e -data
handl e recei ve -data

Returns

The message (print job) associated with the most recent receive operation or the empty
string if no messages have been received.

Description

The -data attribute returns the message associated with the most recent receive
operation. If -data is used with the r eceive method, the received datawill be returned.
If receive fails, an exception occurs and the previously received message remains
unchanged.

Example
This checksif the string “ORD=56700;" is in last received message,
> set nsg [ $PRT_conn -dat a]
> regexp {ORD=56700;} $nsg
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13.2.25 -file

Syntax

handl e -file
handl e receive -file

Returns

The filename containing the message (print job) associated with the most recent
receive operation or the empty string if no messages has been received yet.

Description

The -file attribute returns the name of thefile, stored in the M essage Response
Directory, containing the most recent received message. Thefilename should be saved
in the Tcl script in order to access this data if additional messages will be received.
Sincethe M essage Response Directory ispurged on aregular basis, the contents of this
file should be copied to a user areaif the message need to be saved on along term.

If -fileis used with the r eceive method, the received filename will be returned. If
receivefails, an exception will occur and the previously received filenamewill remain
unchanged.

Example
In this example you read the file containing the last received message.
> set fd [open [$PRT_conn -file] r]
> set data [read $fd]

> cl ose $fd
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13.2.2.6 -listen

Syntax
xnyPrt 3270 -listen ?/istenhMde?
xnyPrt 3270 connect -listen [/istenhMde
handl e -1isten ?/istenMde?
handl e receive -listen [|istenMde
Returns

When no value is specified it returns the current listen mode, otherwise no result.
Description

The -listen attribute returns or sets the listen mode, which determines what messages
(print jobs) will be considered by the r eceive method.

When no listenMaode value is specified, -listen returns the current listen mode.

Only messages that have arrived after the listen time stamp are considered by the
receive operation. The valid -listen values are

e MSG_LISTEN_NOW will set the listen time stamp to the current time. Thus,
receive will return messages that have arrived after, the time the receive operation
was executed. All messages arrived prior tortueive operation will be ignored
(but not removed from the Message Response Directory).

e MSG_LISTEN_NEXT will instructreceive to return the next message that
arrived after the current received message. The listen time stamp will not be set.
This mode is very useful for retrieving messages in sequence or messages that have
arrived within the same second.

» An integertimevalue in UNIX format (i.e. seconds from 1/1/1970). The listen
time stamp will be set to this given time, and messages that have arrived after this
time will be considered.

If this attribute is not set by the Tcl scriptanyConfig file, the default value is
MSG LISTEN_NOW.

-listen can be set in themyConfig file using thel istenM ode parameter.
Example

> set job_1 [$PRT _conn receive -data -listen MSG LI STEN _NOW ]
Exceptions

Invalid listen mode was specified
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13.2.2.7 -match

Syntax
xnyPrt 3270 -match ?matchTcl Proc?
xnyPrt 3270 connect -match matchTcl Proc
handl e -mat ch

Returns

When no valueis specified it returnsthe name of the Tcl procedure used by ther eceive
operation to match (filter) all incoming messages, otherwise no resullt.

Description

The -match attribute specifies a Tcl procedure name that will be invoked for each
incoming message processed by the r eceive method. M essages that do not satisfy the
match procedure will not bereturned by receive. By default amatch procedureisnot
defined and all messages can be returned by receive.

The -match attribute is set on a per connection basis and is set through the
xmyPrt3270 class or by the connect method.

The user defined Tcl match procedure must take the connection handle name asits

only argument and it must return a “1” when there is a match and “0” otherwise. Given
the handle, thisnatch procedure can access the received data by usingdtee

attribute. Since this user defingthtch procedure is invoked for each message
processed byeceive, it must be developed with performance considerations.

The existence and validity of the user definedratch procedure will not be
checked until the receive operation is executed.

NOTE — Even though Tcl supports defining procedures
named “(”, “#”, and other punctuation and special
symbols, you shouldot define your Tcimatch
procedures with these names. Instead, meaningful
procedure names should always be used.

-match can be set in themyConfig file using theM atchProcedur e parameter.

Example

In this example you receive only those messages containing “host=bluejays”.

> proc matchTcl Proc { $PRT_conn } {
return [regexp {host=bluejays} [$PRT_conn -data]]

}

> set connl [xmyPrt 3270 connect -match natchTcl Proc ... ]
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Exceptions

An attempt is made to change the match procedure using the instance handle
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13.2.2.8 -maxMsgs

Syntax
xnyPrt 3270 - maxMsgs Znunber ?
xnyPrt 3270 connect -maxMsgs nunber

handl e - maxMsgs ?nunber ?
Returns

When no value is specified it returns the current message limit, otherwise no result.
Description

The -maxM sgs attribute specifies the maximum number of messages that can be
appended together inside the xmyM sgM atchUntil procedure. This parameter will
limit the number of messages appended before the until match conditions are satisfied.
The default valueis 10.

-maxM sgs can be set in the xmyConfig file using the M axM sgs parameter.
Exceptions

Aninvalid MaxMsgs vaueis specified
Example

> $PRT_conn -maxMsgs 25
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13.2.2.9 -name

Syntax
xnyPrt 3270 connect -nane connecti onName

handl e -nane
Returns

When no value is specified it returns the connection handle name set at connect time.
Description

The -name attribute | ets you to choose the name of the connection rather than having
aname internally generated by connect .

The -name attribute is set on a per connection basis and the value is set through the
connect class.

Example
Thisisan example of creating a connection named printer 1.
> xmyPrt 3270 connect -nanme printerl...
Exceptions
« A connection with the same name already exists

< An attempt is made to change the connection name using the instance handle
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13.2.2.10 -printcom

Syntax
xnyPrt 3270 connect -printcom printcomHandl er Nane
handl e -printcom

Returns

When no value is specified it returns the name of the 3270 printer emulation handler
the connection has been established to, otherwise no result.

Description

The -printcom attribute tells what PRT3270 handler to connect to among those
definedinthe MY NAH configuration file. Thisisarequired connect attribute and no
default is provided.

The-printcom attributeis set on aper connection basisand is set through the connect
method.

Example
Thisisan example of connecting to the print handler handler_1.
> set handler [xmyPrt3270 connect -printcom “handler_1" ...]
Exceptions

The print handler doesn'’t exist (see tomnect method)
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13.2.2.11 -recvSession

Syntax

handl e -recvSessi on
Returns

Always returns the value “0".
Description

Unlike TOPCOM, session numbers are not used in the PRT3270 Extension Package.
The-recvSession attribute was added to tlikenyPrt3270 class for consistency with
thexmyTop class.

Example

> $PRT_conn -recvSessi on

13.2.2.12 -recvStatus

Syntax

handl e -recvSt at us
Returns

Always returns the value “UP”.
Description

If the MYNAH collector process is running, it will always be ready to receive
messages from the printer emulation processes. Unlike TOPCOM, there are no
sessions that can change status. -ThevStatus attribute was added to the
xmyPrt3270 class for consistency with tlxenyTop class.

Example

> $PRT_conn -recvStatus
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13.2.2.13 -recvTime

Syntax
handl e -recvTi ne
Returns

Thetimestampin UNIX format (i.e. seconds since 1/1/1970) associated with the most
recent received message, or 0 if no messages (print jobs) have been received.

Description

The -recvTime attribute returns the time stamp for the received message. All
messages (print jobs) received from the SUT are stamped with its arrival time by the
MY NAH xmyCollector process.

Example
> $PRT _conn receive

> set rtime [$PRT_conn -recvTi ne]
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13.2.2.14 -timeout

Syntax

xnyPrt 3270 -tineout ?2tineoutVal ue?

xnmyPrt 3270 connect -tineout tineoutVal ue

handl e -timeout ?timeout Val ue?

handl e receive -timeout tineout\Vval ue
Returns

When no value is specified it returns the current timeout val ue, otherwise no result.
Description

The -timeout attribute sets the timeout for the receive operation. For areceive, the
timeout isthe number of secondsto wait for amessageto arrive. If thetimeout expires,
the r eceive operation fails.

If atimeout value was not specified at connect time, the value in the configuration file
for the particular protocol handler will be used. The timeout value can be changed for
the instance after the connection or changed for each individual receive operation.

-timeout can be set in the xmyConfig file using the Timeout parameter.
Example

Create a connection setting the receive timeout to five minutes.

> set handl e [xnyPrt3270 connect -tineout 300 ... ]

The following receive waits at most five minutes.

> $PRT_conn receive

The following receive waits at most ten minutes

> $PRT_conn -tinmeout 600

> $PRT_conn receive

The following receive waits at most one minute

> $PRT_conn receive -tineout 60

The following receive waits at most ten minutes

> $PRT_conn receive
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13.3 Example

Establish a connection for the printer named “printer_10".
> set handle [xmyPrt3270 connect -printer “printer_10"]

Wait up to 10 minutesto receive a message.

> xmyMsgMatch 600 $PRT_conn procMatchMsgl

> set msgl [$PRT_conn -data]

<analyze the message>

Close the connection and remove the handler.

> $PRT_conn disconnect
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14. FCIF Tcl Language Extensions

14.1 Overview

This chapter describes the class command and methods available in the MY NAH System
to process and analyze Flexible Computer Interface Format (FCIF) messages.

1411

Methods Overview

NOTE — To access the FCIF Extension Package you
must first run xmyL cadPkg TOP.

Section 14.2.1 contains detailed descriptions of the FCIF Method extensions. The
extensions are listed in alphabetical order (within each category). Table 14-1 lists the
methods, organizing them in the general functional categories. Table 14-1 also givesabrief
description of each extension and the section where the detailed description can be found.

Table 14-1. FCIF Method Extensions

Category Method Description Section
Connection create Establishes ahandle to an xmyFcif |14.2.1.1,
instance. Page 14-3
destroy Removes a handle to amyFcif 14.2.1.4,
instance. Page 14-1
Comparisons |compare Compares the value of each tag in|th&2.1.2,
master FCIF message to the Page 14-5
corresponding value in the current
FCIF message.
compar eT ags Compares FCIF tags pulled out of {id.2.1.3,
current message. Page 14—7
extraT ags Makes sure the current FCIF has nd4.2.1.5,
tags that are not present in the magiage 14-1
FCIF.
getTag Copies a substring of an FCIF valyd4.2.1.6,
from the current FCIF. Page 14-1
reorder Changes the order of like named [14.2.1.7,
sections or aggregates of both the| Page 14-1

current and master FCIF.
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14.2 xmykFcif Class
xmyFcif isthe Tcl class command providing methods for manipulating and validating data
that isin FCIF format. These methods support the following:

» Determining the differences between two FCIF strings. Output includes the presence
of extra tags or missing tags.

e Creating a TVO (Tag Value Object) from an FCIF.
« Providing reorder of FCIF capability.
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14.2.1 Methods

The FCIF package contains the following methods.

14.2.1.1 create

Syntax

xnyFcif create ?-file fileNane? ?-fil eMaster fileMasterNanme? \
?-data fcif? ?-dataMaster fcifMaster?
?-nane handl eNane?

Returns
Handle to an xmyFcif instance.
Description

The create method creates a handle for processing FCIF messages. It takes either one
or two FCIF messages and returns a handle that is then used with amethod to perform
the desired operation.

The FCIF messages can be provided by either specifying the filename containing the
message or giving the message itself as a string. Any combination of filename and
string arguments with the current and master messagesis allowed.

At least one FCIF message is always required and is considered to be the current
message; thisis the message to be processed or analyzed. A second messageis

optiona and is considered to be the master message. The master message acts as the
base of comparison against the current message for certain methods, so it's not
required unless one of these operations is performed.

NOTE — The scope of xmyFcif's handles is the script.
Thus, handles cannot be passed to other scripts.

create takes the following options:

-filefileName Specifies the file containing the “current” message to
be processed or analyzed.

Either this option ordata fcif is required.

-fileM aster fileMasterName Specifies the file containing the “master” message that
is to be compared against the current message that has
been specified using either tHée or -data option.
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-data fcif Specifies the “current” message to be processed or

analyzedfcif can be an actual string or a variable set

to the string.

Either this option offile fileName is required.

-name handleName Specifies name of the handle. If not specified, a
default name is generated.

-dataM aster fcifMaster Specifies the “master” message that is to be compared
against the current message that has been specified

using either thefile or-data option.fcifMaster can be
an actual string or a variable set to the string.

Example

In thisexample. the current message isin thefile/tmp/MsgDir/file001, and the master
fileisin /u/tom/file001.master.

> set connFCIF [xnyFcif create -file /tnp/ MsgDir/fileOOl1l \
-fileMaster /u/tom file00l. master]

In this example. the current message, * sect{ a=3;b=2;c=4;}%, has been assigned to a
variable. Instead of comparing this message against another string, it is compared
against amaster string saved in the file /u/tom/file.master.

> set message “*sect{a=3;b=2;c=4;}%"

> set connFCIF [xmyFcif create -data $message \
-fileMaster /u/tom/file.master]

Exceptions

file(s) not found

invalid FCIF message(s)
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14.2.1.2 compare

Syntax

handl e conpare 7?-excludedTags tagLi st? ?-warning?

Returns

Thelist of tags whose comparison failed

Description

This compar e method verifies an FCIF message by comparing the value of each tag
in the master FCIF message to the corresponding value in the current FCIF message.
If atag does not exist or the value does not match, thisis considered afailed compare.

compar e takes the following options:

-excludedTagstagList Exclude some tags from the comparigaglList is a list of
tags that will not be searched and compared. For example,
if the tester knows of a tag that varies between executions,
such as a date, the tester can provide the tag name to the
compar e method using theexcludedTags options. The
tagList format is defined below.

-warning IncrementxmyVar (War ningCompar es).

ThetagList format is
{tagl tag2 ... tagN
where each tag has the following format
sect i onNane( occur ence) : aggr egat eNanme( occur ence) . t agNane( occur ence)

occurrenceisthe number of the section, aggregate, or tag occurrence. If omitted then
the appropriate occurrence value will default to 1. If sectionName is omitted but its
occurrence is specified then the occurrence-th unnamed section of the FCIF message
will be taken into consideration.

Side Effects

compar e increments the goodcompar e and failedcompar e counters. The warning
counter will be incremented only if the -war ning option was specified.

compar e also produces “expected and actual data” in the script output compare file.

In the MYNAH version prior to 5.0 the functionality of this method was implemented
by the directiveehecktags. This directive was affected by thetoprt flag. When the
flag was ONchecktags produced output into the log file for each failed compare and
incremented the Error Count variable for each failed compare or incremented the
Good Count variable if there was no failed compare.
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Example

In this example we compare the current FCIF message against the master FCIF
message. This example excludes from the comparison all tags containing a date
value.We know that there are as many date tags as request aggregate plus a date tag
for the FCIF message itself. These tags are in the first section only.

> set taglList [$connFCIF conpare {sect:date \
sect:request(*). date}]

Exceptions
The master FCIF message was not specified at handle creation time.
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14.2.1.3 compareTags

Syntax

handl e conpareTags -tag tagNane -val ue value ?-offset int? \
?-length int? ?-operator operatorNanme?

Returns

A list of one or more element. The first element isthe number of tags specified by the
-tag option. Following elements, if any, are the name of the tags that failed the
comparison.

Description

The compar eT agsmethod compares FCIF tags pulled out of the current message with
the values provided by the user and returns the results of the comparison.

compar eT ags takes the following options:

-tag tagName Specifiesthe FCIF tagsto be checked. More than onetag
can be checked by compar eT agsif morethan onetagin
the message satisfies the criteria given in the tagName
argument. The tagName format is defined below.

-value value Specifies the value provided to be compared with the
FCIF tags.
-offset int Definestheoffset into the FCIF value. Usedwith -length

to define the substring of the FCIF value. An offset of 0
is the beginning of the value. The default valueis 0.

-length int Defines the length of the FCIF value to be compared.
Used with -offset to define the substring of the FCIF
value. A length of Oisthe entirevalue. The default value
isO.
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-operator operatorName Specifies the name of the relational operator to be used
to compare the FCIF tag with thealue option. The
following operator are defined:

« EQ (equalto)

* NE (not equal to)

LT (less than)

 LE (less than or equal to)
 GT (greater than)

 GE (greater than or equal to)
* IN (substring of)

* NI (not substring of)

where the left operand is assumed to be the FCIF tag and
the right operand is the value provided by the user. The
default relational operator is EQ.

ThetagName format is
secti onNane( occur ence) : aggr egat eNane( occur ence) . t agNane( occur ence)

occurrenceisthe number of the section, aggregate, or tag occurrence. If omitted then
the appropriate occurrence value will default to 1. The occurrence can aso be the
character star (*). In such a case al existing occurrence will be taken into
consideration. sectionName and its occurrence are optional and if omitted then all
sectionswill be taken into consideration. If sectionNameis omitted but its occurrence
is specified then the occurrence-th unnamed section of the FCIF message will betaken
into consideration.

Each of thecompar €T ags arguments can be a list of more than one value. This is used
to perform more than one comparison with the same command. One of this application
is the directivdcifmatch of the LMA language in the version of MYNAH prior to 5.0
(see the example).

Side Effects

» compareT ags also produces “expected and actual data” in the script output
compare file.

* IncrementsxmyVar (GoodCompar es) andxmyVar (FailedCompar es.
Example

> $connFCl F conpareTags -tag sect:session. host -value bl uejays
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> $connFCl F conpareTags -tag sect:session. host -length 8\
-val ue bl uej ays

> $connFCl F conpareTags -tag size -operator LT -value 512
Thisis an example of an implementation of the fcifmatch directive.

> $connFCl F conpareTags -tag {Cl C1 C1 C1} \
-offset {1 7 8 19} \
-length {3 1 6 1} \
-value {PRE N 123R34 A}

Thisis an example of an implementation of the soprespc directive.

> $connFCl F conpareTags -tag (*): SN -val ue $responseCode
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14.2.1.4 destroy

Syntax
handl e destr oy
Returns
No result.
Description
The destroy method destroys a handle created by the xmyFcif create class method.
Example

> $connFCl F destr oy
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14.2.1.5 extraTags

Syntax

handl e extraTags ?-excludedTags tagList? ?-warning?
Returns

Thelist of extratags found in the current FCIF message.
Description

The extratags method verifies an FCIF message by making sure the current FCIF has
no tags that are not present in the master FCIF.

extratags takes the following options:

-excludedTagstagList Exclude some tagsfrom analysis. tagList isalist of tags
that will not be searched and compared. For example, if
the tester knows of atag that may appear but is not in the
master FCIF, the tester can provide the tag nameto the
compar e method using the -excludedTags options. The
tagList format is defined below.

-warning Increment xmyVar (War ningCompar es).

ThetagList format is

{tagl tag2 ... tagN
where each tag has the following format
sect i onNane( occur ence) : aggr egat eNane( occur ence) . t agNane( occur ence)

occurrenceisthe number of the section, aggregate, or tag occurrence. If omitted then
the appropriate occurrence value will default to 1. The occurrence can also be the
character star (*). In such a case al existing occurrence will be taken into
consideration. sectionName and its occurrence are optional and if omitted then all
sectionswill be taken into consideration. If sectionNameis omitted but its occurrence
isspecified then the occurrence-th unnamed section of the FCIF message will betaken
into consideration.

Side Effects

extratags increments xmyVar (GoodCompar es) and xmyV ar (FailedCompar es).
The warning counter will be incremented only if the option -warning was specified.

Example

> set tagList [$connFCIF extratags {sect:agg(*).date \
sect:fragnent}]
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Exceptions

The master FCIF message was not specified at handle creation time.
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14.2.1.6 getTag

Syntax

handl e get Tag -tag tagNane ?-offset int? ?-length jnt?
Returns

The specified substring of the FCIF tag.
Description

The getTag method copies a substring of an FCIF value from the current FCIF and
returnsit as the return value of the method. A substring of the FCIF can be specified
with the last two parameters.

getTag takes the following options:

-tagtagName  Specifies the substring with the name tagName. The tagName
format is defined below.

-offset int Define the offset of a substring into the FCIF value. The default is
0.
-length int Specifies the length of a substring. The default is 0.

The tagName has the following format:
secti onNane( occur ence) : aggr egat eNane( occur ence) . t agNane( occur ence)

occurrenceisthe number of the section, aggregate, or tag occurrence. If omitted then
the appropriate occurrence value will default to 1. If sectionName is omitted but its
occurrence is specified then the occurrence-th unnamed section of the FCIF message
will be taken into consideration.

Example
This example gets the host tag in the session aggregate in the section sect.
> $connFCl F get Tag -tag sect:session. host -length 8
This example gets the C1 tag in the first unnamed section
> $connFCI F getTag -tag (1): Cl
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14.2.1.7 reorder

Syntax

handl e reorder -aggregate aggregateNane ?-key taglist?
Returns

No return.
Description

The reor der method changes the order of like named sections or aggregates of both
the current and master FCIF, using val ues of tagsinside the aggregate to determinethe
new ordering. Thisis useful when you have an application that sends like named
aggregatesin arandom order. By using this directive, the tester can put the aggregate
into a predictable order which makes the FCIF methods return accurate results.

reorder method takes the following options:

-aggregate aggregateName  Specifies the name of the section or aggregate that
needs to be reordered. The aggregateName format is
defined below.

-key tagList Specifiesalist of one or more tag namesto be used as
akey inreordering the aggregate. It can be any tag that
isinside the aggregate to be reordered. The tagList
format is defined below.

The aggregateName format is the following:
secti onNanme( occur ence) : aggr egat eNane( occur ence)

wherethe occurrenceisthe number of the section or aggregate occurrence. If omitted
then it will be defaulted to 1. If the sectionName is omitted but its occurrenceis
specified then the occurrence-th unnamed section of the FCIF message will be taken.

ThetagList format is the following:
aggr egat eNanme( occur ence) : t ag(occur ence)

More than one key tag can be used if asingle tag isnot sufficient to uniquely identify
the ordering of the aggregate. Thisis needed when the value of thefirst key tag isthe
same in multiple aggregates.

Example

> $connFCl F reorder -aggregate sect(2).agg \
-key {ordnum(1l) ntu(l)}
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15. Message Response Directory Tcl Language Extensions

The Message Response Directory extensions provide a mechanism to easily scan all
messages that have arrived on a particular communications channel and have been saved to
disk.

NOTE — For more information on Application to
Application related extensions,

* See Section 1 for information on the General
App-to-App extension package

* See Sectiod 2 for information on the TOP extension
package

* See Section 3 for information on the PRT3270
extension package

» See Sectiod4 for information on the Flexible
Computer Interface Format (FCIF) extension
package.

There are three categories of Message Response Directory Tcl Language Extensions.
Tablel5-1lists these categories, including providing a description of each catergory.

Table 15-1. Message Response Directory Tcl Language Extension Categories

Section Title Description Section
Number
xmyMsgDir class |Provides a mechanism to easily scan all messages | 15.1,
that have arrived saved to disk. Page 15-2
Match Tcl Determine whether received messages match |15.2,
Extensions specified criteria. Page 15-23
xmyMsgM arkFile | Mark/unmark a message in the Message Respai$e3,
Directory. Page 15-28

NOTE — Inincoming message, all null characters are
changed to blanks.
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15.1 xmyMsgDir class

The xmyM sgDir class provides amechanism to easily scan all messages that have arrived
on aparticular communications channel and have been saved to disk into an areanamed the
Message Response Directory. Since the space of the Message Response Directory is
limited, a Garbage Collector needs to be developed by the user to remove the oldest
messages when space is needed for new messages. Each message has an arrival time stamp
associated to it. This time stamp, along with the time stamp (time position) set by the
xmyM sgDir instance handle, is used to access the desired message. Users modify the time
position of the handle in order to navigate into the M essage Response Directory.

Attributes modifying the time position always take precedence over other attributes or
commands specified on the same command line.

15.1.1 Methods

The Message Response Directory package contains the following methods.

15.1.1.1 close

Syntax

handl eNane cl ose
Returns

No result
Description

The close method destroys the handle created through the xmyM sgDir open class
method. Once the close call has been made, the handle name can no longer be used to
scan the Message Response Directory, and will produce a Tcl “Invalid command
name” error if used.

NOTE — The message directory will be deleted if it is
empty, i.e. if there are no more message.
Example

> $MSG _conn cl ose
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15.1.1.2 delete

Syntax
handl e del ete -file fileNane
handl e del ete -all

Returns
No result

Description

The delete method del etes the specified message file within a given sub directory or
delete all the messages within a given sub directory. The sub directory is specified in
the open method.

delete takes the following attribute:

-filefileName Deletesthe message specified by fileName, which can be obtained
by using the -file option on the receive method

-all Deletes all messages for a connection. The -all option is usually
used before disconnecting the connection.

Example
$MSG conn delete -fil ename 854028294. 63. 2
$MSG conn del ete -all

NOTE — If the sub directory is not specified while
opening the message directory and -all option is used for
deleting, al the messagesfor the given application will be
deleted. The -all option should be used with caution.
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15.1.1.3 open

Syntax
xmyMsgDir open -topcom “handlerName” Pattribute list?
xmyMsgDir open -printcom “handlerName” ?attribute list?
xmyMsgDir open -handler “handleName” ?attribute list?
Returns
A handle (handleName) to the created xmyM sgDir classinstance.
Description

The open method loads into memory the name of the files in the M essage Response
Directory received by the specified topcom or printcom protocol handler name. Each
protocol handler name has a separate M essage Response subDirectory for storing its
received messages. Upon success, a handleis returned to the script.

Theattributesthat can be specified are-marked, -subDir, -maxM sgs, -printcom, and
-topcom.

Remarks

Messages of all mark types (see-marked, Section 15.1.2.6) areloaded. Messages are
loaded in order from newest to oldest.

Either the -topcom or -printcom or -handler attribute is required with the open
method. The attribute value (handler name) is the same value used in the xmyT op
connect and xmyPrt3270 connect methods and must match with a protocol handler
entry in the configuration file.

On a per handle basis the following optional attribute can only be set through this
initial open call: -maxM sgs.

The attributes thatcan be specified are -marked, -maxM sgs, -printcom, and
-topcom.

Example

This creates a handle to scan messages received by the TOPCPM handler named
handler_1.

> set MSG_conn [xmyMsgDir open -topcom handler_1]
Exceptions
» Unable to access the Message Response Directory

« Unable to open and load files from the Message Response Directory because handler
name does not exist in the configuration file.
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15.1.2 Attributes

The Message Response Directory package contains the following attributes.

15.1.2.1 -data

Syntax
handl eNane - dat a
Returns

The data associated with the message at the handle’s current time position, or the
empty string if the current position has not been set.

Description

The-data attribute is used to return the message at the current time position in the
Message Response Directory. Fhest, -last, and-position attributes can be used to
initially set the handle’s time position.

Example
This retrieves the first (newest) message in the Message Response Directory.
> $MSG conn -first

> set message [$MSG conn -dat a]
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15.1.2.2 -file

Syntax

handl eNane -file
Returns

The file name containing the message at the handle’s current time position or the
empty string if the current position has not been set.

Description

The-file attribute returns the file name containing the message at the current time
position in the Message Response Directory.-Tihgt, -last, and-position attributes
can be used to initially set the handle’s time position.

Example
This gets the current Message Response Directory file name.
> set fileName [$MSG conn -file]
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15.1.2.3 -first

Syntax
handl eNane -first

Returns
No result
Description

The-first attribute sets the handle’s current time position to the first (hewest) message
in the Message Response Directory based omthaeked attribute value.

Example

This positions the handle to the newest received message in the Message Response
Directory.

> $MSG conn -first
Exceptions

A first message does not exist because the message table is empty.
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15.1.2.4 -handler

Syntax

xnyMsgDi r open -handl er general Pur poseHandl er Narme
Returns

No result.
Description

The -handler attributeis set on aper handle basis and is set only through the

xmyM sgDir open class method. Given the generalPurposeH andlerName, a search
is performed in the configuration file to determine the location (M essage Response
Directory) of the received messages to load. Since the General App-to-App protocol
does not use session numbers, the default value is 0. The

general PurposeHandlerNameisthe same valuethat isrequired for thexmyAppApp
connect class method

Example

# create a handle to get nessages fromthe printcom handl er
# named “printer_1"

> set MSG_conn [xmyMsgDir open -handler app_1]
Exceptions

The specified handler does not exist in the configuration file.
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15.1.2.5 -last

Syntax

handl eNane -1 ast
Returns

No result
Description

The -last attribute sets the handle’s current time position to the last (oldest) loaded
message in the Message Response Directory based -onatieed attribute value

Example
This gets the file name containing the oldest message received.
> $MSG conn -1 ast
> set fileNane [$MSG conn -file]

Exceptions

A last message does not exist because the message table is empty.
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15.1.2.6 -marked

Syntax

xnyMsgDi r open -marked markType

handl eNane - marked ?narkType?
Returns

When no value is specified it returns the current mark type, otherwise no result
Description

The-marked attribute tells the handle to take in consideration only messagesthat are
marked with the markType postfix. The valid values for markType are
MSG_CLAIMED, MSG_TCIS, MSG_TCIS2, and MSG_EWNL. If this attributeis
not specified, then all messages will be considered.

NOTE — The open operation will always|oad messages
of all/any mark types.
Example
This positions the handle to the first TCIS2 converted messages.
> $MSG conn -marked MSG TCI S2 -first
Exceptions

Invalid attribute value.
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15.1.2.7 -maxMsgs

Syntax

xnyMsgDi r open - maxMsgs number
Returns

No result.
Description

The -maxM sgs attribute is used to control the number of messages (file names) in the
Message Response Directory which are loaded into memory when the handle is
created. The messages are loaded starting with the newest messages. If thisattributeis
not specified or if the value of 0 is specified, all messages in the directory will be
loaded. The -numM sgs attribute can be used to return the actual number of messages
loaded.

Example
Thisloadsthefirst (newest) 200 messages received by the SOAC1 TOPCOM handler.
> xmyMsgDir open -topcom SOACL - nmaxMsgs 200

Exceptions
Invalid attribute value
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15.1.2.8 -move

Syntax
handl eNane -nove ?tine?
Returns

When no value is specified it returns the current “move time value”, otherwise no
result

Description

The-move attribute computes the “move time value” by adding a positive attribute
value or subtracting a negative value from the handle’s current time position. The
move attribute value is a time expressed in seconds. The handle’s current position is
set to the first message in the Message Response Directory which aftévede
computed “move time value”.

Example
This gets the next message that arrived five minutes after the current message.
> $MSG conn -nove 300 -data
Exceptions
e The current time position in the Message Response Directory has not be set.
« No message can be found after the computed “move time value”

 Invalid attribute value
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15.1.2.9 -msgDir

Syntax

handl eNane -nsgDir
Returns

The path to the M essage Response Directory associated with the handle
Description

The -msgDir attribute returns the Message Response Directory that was opened and
loaded when the xmyM sgDir handle was created.

Example

> $MSG conn -nsgDbir
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15.1.2.10 -next

Syntax

handl eNane - next
Returns

No result
Description

Based onthe-marked attribute value, the -next attribute sets the handle’s current time
position to the next received (newer) message loaded from the Message Response
Directory.

Example
This gets the file name of the next received EWNL converted message.
> $MSG conn - marked MSG EWNL
> $MSG _conn - next
> set MsG file [$MBG conn -file]
Exceptions
* No next message is found

» The current time position in the Message Response Directory has not be set.
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15.1.2.11 -numMsgs

Syntax

handl eNane - numvsgs
Returns

The number of messages loaded from the Message Response Directory
Description

The -numM sgs attribute returns the number of messages (file names) loaded into
memory from the M essage Response Directory whenthexmyM sgDir instance handle
was created using the open attribute. The -maxM sgs attribute can be used to control
the number of messages |oaded.

Example
> $MBG conn - numvkgs
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15.1.2.12 -position

Syntax
handl eNane -position ?tine?
Returns

The handle’s current time position in the Message Response Directory when no value
is specified, otherwise no result.

Description

The-position attribute sets the handle’s current time position to the first message in
the Message Response Directory which arraféer the given position attribute

value. The position value is the time in UNIX format (i.e. seconds elapsed since
1/1/1970). When no value is specified the current time position is returned.

Example
This returns the TCIS converted message that arrived after time 89234234,
> $MSG conn -nmarked MSG TCl S
> $MSG conn -position 89234234 -data
This returns the time position of the current message.
> $MBG conn -position

Exceptions

* No message can be found after the given time position

« Invalid time position value
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15.1.2.13 -prev

Syntax

handl eNane - prev
Returns

No result
Description

The -prev attribute sets the handle’s current time position to the previous received
(older) message in the Message Response Directory.

Example
This returns get the time stamp of the previous message.
> $MBG conn -prev
> $MBG conn -position
Exceptions
« No previous message is found

» The current time position in the Message Response Directory has not be set.
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15.1.2.14 -printcom

Syntax

xnyMsgDi r open -printcom printconmHandl er Nane
Returns

No result. This attribute can only be specified with the open method
Description

The -printcom attribute is set on a per handle basis and is set only through the
xmyM sgDir open class method. Given the printcomHandlerName, a search is
performed in the configuration file to determine the location (M essage Response
Directory) of the received messagesto load. Since the PRINTCOM protocol does not
use session numbers, the default value is 0. The printcomHandlerName is the same
value that is required for the xmyPrt3270 connect class method

Example
This creates a handle to get messages from the PRT3270 handle named printer_1.
> set handle [xnyMsgDir open -printcomprinter_ 1]

Exceptions

The specified PrintCom handler does not exist in the configuration file.
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15.1.2.15 -recvSession

Syntax
handl eName -recvSessi on
Returns

The receive session number associated with the messagesin the Message Response
Directory

Description

The -recvSession attribute returns the session number which the messages were
received on. The xmyM sgDir instance handle was created with a given protocol
handler name and each protocol handler entry in the configuration file has areceive
session number.

Example

> $MSG conn -recvSessi on
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15.1.2.16 -subDir

Syntax

xnmyMsgDir connect -subDir subDr
Returns

The connection handle.
Description

The -subDir attribute lets you specify a subdirectory. The messages are stored in a
separate directory for each configured AppApp protocol handler, for example,
$XMYHOME/data/messages/ AppApp/app_1. The given sub directory is appended to
this path.

NOTE — Thisoption is not valid for TOPCOM or
PrintCom handlers.

-subDir isuseful for cases where connection oriented protocol isused for sending and
receiving messages. Connection oriented means not using the-broadcast attribute. In
such cases, the messages are stored in a sub directory identified by the connection id.

Example

> xmyMsgDi r connect -subDir conn_1 -handler app_1
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15.1.2.17 -topcom

Syntax
xnyMsgDi r open -topcom t opconHandl er Nane

Returns
No result. This attribute can only be specified with the open method
Description

The -topcom attribute is set on a per handle basis and is set only through the

xmyM sgDir open class method. Given thetopcomHandlerName, asearchis
performed in the configuration file to determine the location (M essage Response
Directory) and session number of the received messages to load. The
topcomHandlerNameisthe same value that isrequired for thexmyT op connect class
method

Example

This create a handle to scan messages received by the TOPCOM handle named
handler_1.

> set MSG conn [xnyMsgDir open -topcom handl er_1]
Exceptions

The specified topcom handler does not exist in the configuration file
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15.1.3 Example

This example scans the first 250 messages received by TOPCOM handler LFACS 1
looking for the newest TCIS2 converted message that contains the tag “SEQ” with the
value of “4579" (i.e., SEQ=4579).

# Load the newest 250 LFACS 1 nessages
set dirHandle [xmyMsgDir open -topcom “LFACS_1" -maxMsgs 250]

# Interested in only the TCIS messages
$dirHandle -marked MSG_TCIS2

# Set the handle to the newest (first) TCIS2 message
$dirHandle -first

# Loop through the TCIS2 messages from newest to oldest
# looking for “SEQ=4579
while { [regexp “SEQ=4579" [$dirHandle -data]] != 1} {

# Get the next newest TCIS message. If none are left
# catch the exception
if { [catch {$dirHandle -prev} result] == 1 } {

# No messages left
puts “Didn’t find the TCIS messgae containing SEQ=4579"
$dirHandle close
XmyExit
}
}

# Found the message
puts “Found the mesage : [$dirHandle -data]”

$dirHandle close
The lines

set dirHandle [xmyMsgDir open -topcom “LFACS_1" -maxMsgs 250]
$dirHandle -marked MSG_TCIS2

can be combined into oneline, asin

set dirHandle [xmyMsgDir open -topcom “LFACS_1" -maxMsgs 250\
-marked MSG_TCIS2]
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15.2 Match Tcl Extensions

The Application to Application Match extensions are used to determine whether received
messages match specified criteria.

15.2.1 xmyMsgMatch

Syntax

xnyMsghat ch 2?2t neout ? ?handl e mat chTcl Proc?
Returns

1if amessage was received and matched, O otherwise
Description

The xmyM sgM atch procedure is used to receive those messages from a connection
that satisfy the user defined match criteria(s). The match criteriais defined within a
Tcl procedure. The xmyM sgM atch procedure takes three arguments and will return 1
only if the given matchT clProc matches a message received over the given
connection handl e within the given timeout period.

The matchTclProcisthe name of auser defined Tcl procedure which must return 1
if the message satisfies the match criteria and 0 otherwise. This user defined Tcl
procedure must take the handle name as its only argument. The handle nameis used
to access the current received message to determine if that message matches the user
criteria(s). SincethematchTclProciscalled with each received message, it should be
developed with performance considerations.

If -1 is specified as the xmyM sgM atch timeout value, then the $handle -timeout
value will be used.

timeout is and integer specifying the number of secondsto wait for the desired
message.
Example

> # Receive the printer nessage that
> # Contains the text “Page 1”
> # Define the User Tcl procedure to match this message
> proc matchMyPrtResp { msgHandle } {
return [regexp “Page 1” [$msgHandle -data]]

}
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> # Create the connection to get the handl e
> set nsgHandle [xmyPrt3270 connect -printcom “myPrinter”]
> # Wait up to 60 seconds for the desired message
> if {{[xmyMsgMatch 60 $msgHandle matchMyPrtResp] == 1} {
# This is the file containing the desired message
set myMsg [$msgHandle -file]

}

> $msgHandle disconnect
Exceptions
» Missing or invalid arguments
» The user definechatchTclProc contains an error

« Exceptions associated to the handteseive method
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15.2.2 xmyMsgMatchUntil

Syntax

xnmyMsghat chUntil tineout maxMsgs handl e firstMatchTcl Proc \
until MatchTcl Procl [until MatchTcl Proc2 ... ]

Returns
1if amessage was received and matched, O otherwise
Description

The xmyM sgM atchUntil procedureis used to receive a message that is sent in
multiple pieces with known starting and ending pieces. Thefirst (starting) piece of the
message begins with the first received message which satisfies the match criteriain
firstMatchTclProc. All subsequent received message are appended to the starting
piece until al the untilMatchTclProcs are satisfied in the listed order. At least one
untilMatchProc must be specified to match on the ending piece.

ThemaxM sgsargument valuelimitsthe number of messages appended together inthe
event untilM atchT clProcs never matches on an ending message. If the maxMsgs
and timeout values are -1, then the $handle -maxM sgs and $handle -timeout values
are used, respectively.

ThefirstMatchT clProcand untilM atchTclProcsare Tcl procedures provided by the
user and they must return 1 if the message matches and 0 otherwise. These procedures
must take the handle name as the only argument. The handle name is used to access
the received message to determine if that message meets the match criteria. Since
firstMatchTclProc is called with each initial message and the untilM atchT clProcs
are called with subsequent messages, they should be developed with performance
considerations.

Example

# Match Pages 2 through 7 of a printer nessage assuni ng
# each page arrives as a separate printer nessage

# Define the Tcl procedure to natch on the starting piece
# which contains the text “Page 2"

> proc matchFirst { handle } {
return [regexp "Page 2" [$handle -data]]
}

# Define the Tcl procedure to match on the ending piece
# which contains the text “Page 7"

> proc matchUntil { handle } {
return [regexp "Page 7” [$handle -data]]
}
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# Create printer connection and get the handle
> set handle [xmyPrt3270 connect -printcom “myPrinter”]

# wait up to 60 seconds to receive the message consisting of
# multiple received pieces (pages 2 through 7)

> if {{xmyMsgMatchUntil 60 10 $handle matchFirst\
matchUntil] == 1} {
# This is the file containing the messages (pages) | want
set myMsg [$handle -file]

}

$handle disconnect
Exceptions
» Missing or invalid arguments
* The user defined Tcl procedures contains an error

» Exceptions associated to the handiegsei ve method
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15.2.3 xmyMsgMatchNext

Syntax

xnmyMsghat chNext timeout handl e mat chTcl Proc nunber
Returns

1if amessage was received and matched, O otherwise
Description

The xmyM sgM atchNext procedure is used to receive amessage that issent in
multiple pieceswith aknown starting piece and number of subsequent pieces. Thefirst
piece of the message is the first received message that satisfies the match criteria
defined in the MatchTclProc. The next nunmber of received messages will be
appended to the first piece.

The matchTclProc is the name of a user defined Tcl procedure which must return 1
if the message satisfies the match criteria and 0 otherwise. This user defined Tcl
procedure must take the handle name as its only argument. The handle nameis used
to access the current received message to determine if that message matches the user
criteria(s). SincethematchTclProciscalled with each received message, it should be
developed with performance considerations.

If -1 is specified as the xmyM sgM atch timeout value, then the $handle -timeout
value will be used.

Example

# Receive the first 5 pages of a printer job assum ng each

# page arrives as a separate nessage

# Define the User Tcl procedure to match page 1

> proc matchMyPrtResp { handle } {

return [regexp “Page 1" [$handle -data]]

}

# Create the connection to get the handle

set handle [xmyPrt3270 connect -printcom “myPrinter”]

# Wait up to 60 seconds for the desired message

> if {{xmyMsgMatchNext 60 $handle matchMyPrtResp 4] == 1} {
# This is the file containing pages 1 to 5
set myMsg [$handle -file]

$handle disconnect
Exceptions
e Missing or invalid arguments
* The user defined Tcl procedures contains an error

» Exceptions associated with the handraeiseive method
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15.3 Marking/Unmarking Messages - xmyMsgMarkFile

Syntax
xnyMsghvarkFil e fil eNane markType ?fl ag?
Returns

No result when f | ag is specified otherwise 1 if the message is marked and O if the
message is not marked.

Description

The xmyM sgM ar kFile command is used to mark/unmark a message in the Message
Response Directory. The message isidentified by the name of the file containing it.
The markType argument specifies the type of mark and the only valid valueis
currently MSG_CLAIMED. To mark the message the flag hasto be 1, to unmark the
message the flag hasto be 0. If no flag is provided the command returns the current
status of the file: 1 for marked and O for not marked.

Example
Mark as claimed the last message that was received.
> set mark_file[ $MSG conn -file]
> xmyMsgMarkFile $mark_file APP_MSG CLAI MED 1
Exceptions
» Filename doesn't exist

* Filename is invalid
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16. TCP App-to-App Tcl Language Extensions

The MYNAH TCP extension package provides functionality necessary for interactions
with the SUT using the TCP/IP protocal.

16.1 Overview

The TCP extension package provides functionality to open connectionsto a SUT listening
on a TCP socket. It can also listen on a TCP socket for accepting connections from aSUT.
Thereafter messages can be sent and received until the connection is closed.

NOTE — The TCP extension package requires the
presence of TCP/IP software onthe MYNAH host.
Users can use the TCP Tcl extension package and Tcl language to develop test scriptsto
emulate an external application communicating with the application in the SUT.
NOTE — To accessthe TCP extension package you must
first run xmyL oadPkg TCP.
The TCP extension package provides functionaity to
» Make one or more logical connections to the SUT using a TCP/IP protocol.
» Accept a logical connection from a SUT using a TCP/IP protocol.

» Send and receive ASCIl message or files to the SUT.

» Wait for and receive messages from the SUT, saving them as files in the Message

Response Directory. Messages meant for this connection only or all messages
(broadcast mode) can be received.

* Open and scan all received files saved in the Message Response Directory.
« Filter unwanted incoming messages using user-defined match procedures.
» Delete received messages.

» Disconnect from a TCP connection.

NOTE — See Section 15 for information on the Message
Response Directory extensions.
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16.1.1 Methods Overview

Section 16.2.1 contains detail ed descriptions of the TCP Method extensions. The
extensionsarein aphabetical order (within each category). Table 16-1 liststhe extensions,
organizing them in general functional categories. Table 16-1 also givesabrief description
of each extension and the section where the detailed description can be found.

Table 16-1. TCP Method Extensions

Category Method Description Section

Connection accept Establishesalogica connectionto |16.2.1.1,
the MY NAH collector and then waits| Page 16-5
to accept a connection from aclient
over TCP/IP network.

connect Establishes a logical connection tp16.2.1.2,

the MYNAH collector and then a |Page 16-7
TCP connection to the destination
host and port.

disconnect Destroys a connection made throug6.2.1.4,
the connect method. Page 16-10
Data delete Deletes the specified message or|db.2.1.3,
Entry/Retrieval messages for the connection. Page 16-9
receive Receives a message from the SUTL6.2.1.5,
using the TCP connection Page 16-11
send Sends a message to the SUT. 16.2.1.6,
Page 16-13
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16.1.2 Attributes Overview

Section 16.2.2 contains a detailed descriptions of the TCP Attribute extensions. The

extensions are listed in alphabetical order (within each category). Table 16-2 lists the
extensions, organizing them in general functional categories. Table 16-2 also gives a brief
description of each extension and the section where the detailed description can be found.

Table 16-2. TCP Attribute Extensions (Sheet 1 of 2)

Category Attribute Description Section
Connection -connections Lists the names of all active 16.2.2.4,
connections. Page 16-19
-connld Returns a unigue connection| 16.2.2.5,
identifier. Page 16-20
-host lets you create a connection 146.2.2.8,
the given IP address Page 16-23
-name Lets you choose the name of th6.2.2.12,
connection. Page 16-29
-port Allows a connection to the |16.2.2.13,
given port on the destination | Page 16—30
host
Data -append Instructs the eceive operation|16.2.2.1,
Entry/Retrieval to append a specified numberBage 16-15
successfully received messages.
-appName Specifies the name of the 16.2.2.2,
application. Page 16-17
-broadcast Permits all the waiting scripts tb6.2.2.3,
receive any messages receivdthge 16-18
by the Application SUT.
-data Gets the message associate@d16.2.2.6,
with the lastreceive method. |Page 16-21
-file Gets the name of the file 16.2.2.7,
containing the message Page 16-22
associated with the lasgceive
method.
-maxM sgs Specifies the maximum numbé6.2.2.11,
of messages that can be Page 16-28
appended together by the
xmyM sgM atchUntil
procedure.
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Table 16-2. TCP Attribute Extensions (Sheet 2 of 2)
Category Attribute Description Section
Comparisons |-listen Returns or setsthe listen mode | 16.2.2.9,
used when receiving messages. | Page 16-24
-match Specifies a Tcl procedure nanmé.2.2.10,
that will be invoked for each |Page 16-26
incoming message processed by
thereceive method.
Waiting -timeout Sets the timeout for treend | 16.2.2.20,
andreceive operations. Page 16-37
Attribute -recvStatus Returns the state of thiecelve|16.2.2.14,
session. Page 16-31
-recvTime Returns the time stamp for thel6.2.2.15,
received message. Page 16-32
-sendStatus Returns the state of tlseend | 16.2.2.16,
session. Page 16-33
-sendTime Returns the time the last 16.2.2.17,
message was successfully seRiage 16—34
-srcHost Returns the IP address of the 16.2.2.18,
source host whose connectigiPage 16—35
request was accepted.
-srcPort Returns the port on the sourgd6.2.2.19,
host whose connection requeftage 16—36

was accepted.
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16.2 xmyTcp Class

xmyTcp isthe Tcl class command providing language extensions that are necessary for
automated interactions with the SUT using the TCP application-to-application interface.

16.2.1 Methods

16.2.1.1 accept

Syntax

xmyTcp accept -appNane nane ?-port port?
?-broadcast? ?-listen |istenOption?
?-mat ch mat chProc? ?-maxMsgs maxMsgs? ?-name nane?
?-timeout tineout?

Returns
A handle name to the created TCP class instance.
Description

Theaccept method establishesalogical connectiontothe MY NAH collector and then
walits to accept a connection from aclient over TCP/IP network. It listens on the given
port. Upon success, ahandle to aconnection is returned to the script. The attribute list
provides the instance of xmyTcp class with initial values that will impact the
configuration of thisconnection. Attribute values not supplied with theaccept method
will obtain their values from the xmyT cp class command. If the value is undefined in
the xmyTcp class command or defined as the empty string, the corresponding value
from the configuration file will be used.

This method waits until the timeout period. If no connections are received within the
period, it will timeout.

accept takes the following attributes. These attributes are described in detail in
subsequent sections.

-appName name Specifies the name of the application as defined in the
MY NAH configuration file.

-port port Specifies the port on which the script should be listening.
(See Section 16.2.2.13.)

-br oadcast Specifies that each received message is sent to all the
waiting scripts connected to the same application. (See
Section 16.2.2.3.)
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-listen listenOption Specifies thelisten attribute that sets the time for the

receive method. (Se&ection 16.2.2.9

-match matchProc Specifies the name of the Tcl procedure to be used for

matching. (Se&ection 16.2.2.10

-maxMsgsmaxMsgs  Specifies the maximum number of messages that can be

appended. (Segection 16.2.2.1)

-name name Specifies the name of the handle which will be referenced

later in the script. (Se®ection 16.2.2.12

-timeout timeout Specifies the number of seconds to wait before timing out

(SeeSection 16.2.2.2)

Example

set TCP_conn [xnyTcp accept -appName tcp_1 -port 7555]

Exceptions

Unable to accept connection because

xmyCollector process is not running or cannot be contacted
appName is not defined in th&myConfig file

appName is not known to the xmyCollector process
appName is not defined to use the TCP protocol

timeout

TCP error; a specific error message returned by TCP is also appended.
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16.2.1.2 connect

Syntax

xmyTcp connect -appNanme nane
?-broadcast? ?-listen /isten(ption?
?-mat ch mat chProc? ?-maxMsgs maxMsgs? ?-name nane?
?-host host Nanme? ?-port Port?
?-timeout tineout?

Returns

A handle name to the created TCP class instance.

Description

The connect method establishes a logical connection to the MY NAH collector and
then a TCP connection to the destination host and port from the MYNAH Tcl script.
Upon success, a handle to a connection is returned to the script. The attribute list
provides the instance of xmyTcp class with initial values that will impact the
configuration of this connection. Attribute values not supplied with the connect
method will obtain their values from the xmyTcp class command. If thevalueis
undefined in the xmyT cp class command or defined as the empty string, the
corresponding value from the configuration file will be used.

connect takes the following attributes. These attributes are described in detail in

subsequent sections.

-appName name

-broadcast

-listen listenOption
-match matchProc
-maxM sgs maxM sgs
-name name

-host hostName

-port Port

Specifies the name of the application as defined in the
MY NAH configuration file.

Indicates that each received messageis sent to al of the
waiting scripts connected to the same application. (See
Section 16.2.2.3.)

Specifiesthe -listen attribute that setsthe time for receive
method. (See Section 16.2.2.9.)

Specifies the name of the Tcl procedure to be used for
matching. (See Section 16.2.2.10.)

Specifies the maximum number of messages that can be
appended. (See Section 16.2.2.11.)

Specifies the name of the handle which will be referenced
later in the script. (See Section 16.2.2.12.)

Specifies the IP address of the destination host. (See
Section 16.2.2.8.)

Specifies the port number on the destination host. (See
Section 16.2.2.13.)
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-timeout timeout Specifies the time in seconds before script times out on

receiving messages. (S8ection 16.2.2.20

Example

> set TCP_conn [xnyTcp connect -appName tcp_1 \
-host 128.96.133.40 -port 25 ]

Exceptions
Unable to establish the connection because
« xmyCaollector process is not running or cannot be contacted
« appName is not defined in th&myConfig file
» appName is not known to the xmyCollector process
« appName is not defined to use the TCP protocol
« timeout waiting for the connection back from the xmyCollector process

» TCP error; a specific error message returned by TCP is also appended.
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16.2.1.3 delete

Syntax
handl e del ete -file fileNane
handl e delete -file [handle -file]
handl e del ete -all

Returns
No result

Description

The delete method del etes the specified message or all messages for the connection
identified by the handle. The -all attribute is usually used before disconnecting the
connection. The -file attribute uses a filename, which can be obtained by using the
receive method’'s-file attribute.

Examples
$TCP_conn delete -file 854028294. 63. 2
$TCP_conn delete -file [$TCP_conn -file€]
$TCP_conn delete -all

Exceptions

Unable to delete because the file does not exist.
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16.2.1.4 disconnect

Syntax

handl e di sconnect
Returns

No result
Description

The disconnect method destroysthelogical connection to the given Application SUT
made with the xmyTcp connect class method and identified by the handle. Once the
disconnect call is made, the handle name associated with the connection is no longer
valid and will produce a Tcl “Invalid command name” error message if used.

The message sub directory associated with the connection will be deleted if it is
empty, i.e., if all the received messages have been deleted.

Example

$TCP_conn di sconnect
Exceptions

Unable to disconnect because

« TCP error; a specific error message returned by TCP is also appended
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16.2.1.5 receive

Syntax

handl e receive ?-data? ?-file? ?-append? \
?-listen |istenOption? ?-timeout tineout?

Returns

The received message if the -data attribute is specified, the filename containing the
received message if the -file attribute was specified, otherwise no result.

Description

The receive method receives a message from the SUT using the TCP connection
established with the connect method and identified by handle. All messagesreceived
from the given Application SUT will be saved in the M essage Response Directory.
Depending on the listen mode (see -listen), the receive operation looks for messages
present in the M essage Response Directory and/or waits for a message to arrive.

If aTcl match procedureisdefined (see-match), only messagesthat satisfy the match
procedure will be returned by the receive operation.
NOTE — A maximum of 4000 bytes can be received.
Attributes
The attributes such as -append are described in detail in subsegquent sections.
Example
In this example, the script waits a maximum of 300 seconds to receive a message.
set nessage [$TCP_conn receive -data -tineout 300]
Side Effects

If the receive method was successful, the internal receive time (see -recvTime) and
receive message variables (-data or -file) will be updated.

Exceptions
Unable to receive a message because
« timeout occurred while waiting for a message to arrive
« invalid user-defined Tcl match procedure
» No messages have been received, butahpend attribute was specified

* No messages have been received, but the MSG_LISTEN_NEXT mode was
specified

< Unable to save received message to disk
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NOTE — The Message Response Directory must be
writable by the MY NAH Message Collector process. Itis
recommended that the person starting Message Collector
own both the Message Response Directory and the
Message Collector processes.

« Invalid or missing attribute values

» Both the-data and-file attributes were specified
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16.2.1.6 send

Syntax

handl e send -data nessage
handl e send -file filenane
Returns
No result
Description

The send method sends a message to the SUT using the TCP connection established
with the connect method and identified by handle.

The message to be sent can be defined withinthe Tcl script or inafile. Inthefirst case,
the -data attribute must be used and the message is provided as the attribute value.

NOTE — This messageistreated like astring. If it
contains backdash (‘\') or other special characters they
must be escaped with a backslash (V).

In the second case, tH@e attribute is used to specify the full path to a file containing
the message.

NOTE — Sincethisfile nameis passed to the MY NAH
Message Collector for transmitting, the M essage
Collector process must be able to open and read thisfile.
Whenthe Tcl script and M essage Collector arerunning on
different machines, the file system containing the file to
be sent must be accessible (mounted) by both the
machines.

Example

In this example, the script sends the string * sect{a=0;b=1;}% to the handle
$TCP_conn.

$TCP_conn send -data "*sect{a=0; b=1;}%

In this example, send the string *tag=\1\2\3%

$TCP_conn send -data "*tag=\\1\\2\\3%

In this example, send the file /mynah/scripts/Tcp/app_1.send.01
$TCP_conn send -file "/nynah/scripts/ Tcp/ app_1.send. 01"
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Side Effects

If the send method is successful, the internal send time variable (see-sendTime) is
updated.

Exceptions
Unable to send the message because
» Application send session is down. SsandStatus attribute.
 File is not accessible (ifile attribute was specified)

» Data message is too long, i.e., more than 2400 charactatatéfattribute was
specified)

e TCP error. The specific TCP error message will be appended.

16-14



BR 007-252-004 MYNAH System Scripting Guide
Issue 4, December 1998 TCP App-to-App Tcl Language Extensions
Revision 1, February 1999 Release 5.3

16.2.2 Attributes

Some of attributes are same asthe ones defined for TOPCOM praotocol. Instead of repeating
the definition, areferenceis madeto TOPCOM. All the TOPCOM attributes are defined in
Section 12.

16.2.2.1 -append

Syntax

handl e recei ve -append nunber
Returns

No result
Description

The -append attribute instructs the r eceive operation to append the next number of
successfully received messages to the current received message before returning. The
entire message will be accessible as the last received message.

The -append attribute is on a per receive basis and can only be specified with the
receive method.

Example
This gets the first piece of a message sent in multiple pieces.
> $TCP_conn receive
Assume the first piece contains a number of subsequent pieces
regexp {( FRAGNUME) ([0-9]+)} [$TCP_conn -data] a b num
Receive and append the next pieces together with first piece
> $TCP_conn receive -append $num -1listen MSG LI STEN NEXT
Thisisthe entire message made of 1 + $num pieces
> set nyMsg [ $TCP_conn -dat a]
Example

Thisgetsthefirst piece of amessage sent in multiple pieces. Assumethat thelast piece
contains the keyword LAST

> $TCP_conn receive
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Receive and append the next pieces until the message contains the LAST keyword.

> while {[regexp {LAST} [$TCP_conn -data]] == 0} {
$TCP_conn receive -append 1 -listen MSG LI STEN NEXT

}
Thisisthe entire message.

> set nyMsg [ $TCP_conn -dat a]
Exceptions

Invalid -append attribute value.
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16.2.2.2 -appName

Syntax
xmyTcp connect -appNane
xmyTcp accept -appNane
Return
No return
Description
Specifies the name of the application as defined in the xmyConfig file.
Example

set TCP_conn [xnyTcp accept -appNanme tcp_ 1]
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16.2.2.3 -broadcast

Syntax
xnmyTcp connect -broadcast

handl e -broadcast
Returns

The boolean value associated with the -br oadcast attribute.
Description

The -broadcast attribute permits all the waiting scripts to receive any messages
received by the Application SUT. It can be set at the time of connection. At other
times, the value of this attribute can be retrieved, but not set.

Example
> $TCP_conn - broadcast
Exceptions

None
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16.2.2.4 -connections

Syntax
xnmyTcp -connecti ons
Returns

A blank separated list of active connection handle names (e.g., .xmyTcp_1,
XxmyTcep_2, and .xmyTcp_4), or the empty string if there are no active connections.

Description

The -connections attribute lists the names (handle) of all active (open) TCP
connections. -connections can only be used through the xmyT cp class command.

Example

> xnyTcp -connections
.xnyTep_1 . xnyTcp_2 . xmyTcp_4
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16.2.2.5 -connld

Syntax

handl e -connld
Returns

The connection ID associated with the given handle.
Description

The -connl D attribute returns the connection 1D, which is aunique identifier
associated with the given connection. It is uniquely generated and maintained by the
MY NAH Collector process.

Example
> $TCP_conn -connld
Exceptions

None
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16.2.2.6 -data

Syntax
handl e -data
handl e recei ve -data

Returns

The message associated with the most recent receive operation, or the empty string if
no messages has been received yet.

Description

The-data attributeis used to get the message associated with the last r eceive method.
If -data is used with the r eceive method, the received data will be returned. If the
receivemethod fails, an exception will occur and the previously received messagewill
remain unchanged.

Example
This checks if string “ORD=56700;" is in last received message.
> set nsg [$TCP_conn -dat a]
> regexp {ORD=56700;} $nsg

16-21



MYNAH System Scripting Guide BR 007-252-004

TCP App-to-App Tcl Language Extensions Issue 4, December 1998
Release 5.3 Revision 1, February 1999
16.2.2.7 -file
Syntax

handl e -file

handl e receive -file
Returns

The filename containing the message associated with the most recent receive
operation, or the empty string if no messages have been received yet.

Description

The -file attribute retrieves the name of the file, stored in the Message Response
Directory, containing the most recent received message. Thefilename should be saved
in the Tcl script in order to access this data if additional messages will be received.
Sincethe M essage Response Directory ispurged on aregular basis, the contents of this
file should be copied to a user areaif the message need to be saved.

If -fileis used with the r eceive method, the received filename will be returned. If the
receive method fails, an exception will occur and the previously received filename
will remain unchanged.

Example
Read the file containing the last received message.

> set fd [open [$TCP_conn -file] r]
> set data [read $fd]
> close $fd
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16.2.2.8 -host

Syntax
xnmyTcp connect -host

handl e -host
Returns

The |P address of the destination host.
Description

The-host attribute lets you create a connection to the given | P address. It can be set at
the time of connection. At other times, the value of this attribute can be retrieved, but
not set.

Example
> $TCP_conn - host
Exceptions

None
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16.2.2.9 -listen

Syntax
xnyTcp -listen ?/istenhbde?
xnmyTcp connect -listen [istenhbde
handl e -1isten ?/istenMde?
handl e receive -listen [|istenMde
Returns

When no value is specified it returns the current listen mode, otherwise no result.

Description

The -listen attribute returns or sets the listen mode, which determines what messages
will be considered by the receive method.

When no listenMaode value is specified, -listen returns the current listen mode.

Only messages that have arrived after the listen time stamp will be considered by the
receive operation. The valid -listen values are

MSG_LISTEN_NOW will set the listen time stamp to the current time. Thus,
receive will return messages that have arrived after the timedteive operation
was executed. All messages that arrived prior to the receive operation will be
ignored (but not removed from the Message Response Directory).

MSG_LISTEN_NEXT will instructreceive to return the next message that

arrived after the current received message. The listen time stamp will not be set.
This mode is very useful for retrieving messages in sequence or messages that have
arrived within the same second.

MSG_LISTEN_SEND will set the listen time stamp to the time the most recent
send operation was successfully executed. From a client point of view, we can
assume that a reply (received message) to a request (sent message) cannot be
received before the request itself is sent. On the other hand, if you are emulating
the server side, then the receive must be performed first, so the
MSG_LISTEN_NOW value should be used.

An integertime value in UNIX format (i.e., seconds from 1/1/1970). The listen
time stamp will be set to this given time, and messages that have arrived after this
time will be considered.

If this attribute is not set by the Tcl scriptanyConfig file, the default value is
MSG_LISTEN_NOW.

-listen can be set in themyConfig file using thel istenM ode parameter.
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Example

Send arequest and wait up to 30 seconds for the reply.
> $TCP_conn send -data $request_1

> set reply_1 [ $TCP_conn receive -timeout 30 -listen \
MSG_LI STEN_SEND - dat a]

Send the second request.

> $TCP_conn send -data $request_2

> set reply_2 [$TCP_conn receive -tinmeout 30 -listen \
MG LI STEN_SEND - dat a]

Example

In this example, three sends are done before performing any receives, so that a certain
degree of parallelism is achieved between the client and server. The

MSG_LISTEN_SEND wouldn't work properly because the first and second replies

will be lost if they arrive before the thisgnd operation is performed. The
MSG_LISTEN_NOW will also not work if the replies arrive before the receive
operation is executed.

Send three different requests expecting three replies.

$TCP_conn send -data $request _1
set saveTime [$TCP_conn -sendTi ne] # save 1st send tine
$TCP_conn send -data $request 2
$TCP_conn send -data $request_3

vV V. V V

Get the replies.

> set reply_1 [$TCP_conn receive -data -listen $saveTi ne]
> set reply_2 [$TCP_conn receive -data \

-listen MSG LI STEN NEXT]
> set reply_3 [$TCP_conn receive -data \

-listen MSG LI STEN NEXT]

Exceptions

Invalid listen mode was specified
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16.2.2.10 -match

Syntax

xnyTcp -match ?matchTcl Proc?
xnmyTcp connect -match matchTcel Proc

handl e - mat ch

Returns

When no valueis specified, returns the name of the Tcl procedure used by the receive
operation to match (filter) all incoming messages, otherwise no resullt.

Description

The -match attribute specifies a Tcl procedure name that will be invoked for each
incoming message processed by the r eceive method. M essages that do not satisfy the
Tcl match procedurewill not be returned by the receive operation. By default amatch
procedure is not defined and all messages can be returned by the r eceive method.

-match is set on a per connection basis and is set through the xmyT cp class or by the
connect method.

The user-defined Tcl match procedure must take the connection handle name asits

only argument, and it returns a “1” when there is a match and “0” otherwise. Given the
handle name, this match procedure can access the received data by usiatg the
attribute. Since this user-defined match procedure is invoked for each message
processed by the receive operation, it must be developed with performance
considerations.

The existence and validity of the user-defined Tcl match procedure will not be
checked until theeceive operation is executed.

NOTE — Even though Tcl supports defining procedures
named “(”, “#”, and other punctuation and special
symbols, you shouldot define your Tcimatch
procedures with these names. Instead, meaningful
procedure names should always be used.

-match can be set in themyConfig file using theM atchProcedur e parameter.
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Example

Receive only those messages containing “host=bluejays”.

> proc matchTcl Proc { $TCP_conn } {
return [regexp {host=bluejays} [$TCP_conn -data]]

}

set TCP_conn [xnyTcp connect -match matchTcl Proc ... ]
Exceptions

An attempt is made to change the match procedure using the instance handle
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16.2.2.11 -maxMsgs

Syntax

xnyTcp -maxMsgs ?nunber ?

xnyTcp connect -maxMsgs number

handl e - maxMsgs ?nunber ?
Returns

When no value is specified, returns the current message limit, otherwise no result.
Description

The -maxM sgs attribute specifies the maximum number of messages that can be
appended together by the xmyM sgM atchUntil procedure. This parameter limits the
number of messages appended before the until match conditions are satisfied.

If this attribute is not set by the Tcl script or xmyConfig file, the default valueis 10.
-maxM sgs can be set in the xmyConfig file using the M axM sgs parameter.
Exceptions
Aninvalid maxM sgs valueis specified.
Example
> $TCP_conn -maxMsgs 25
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16.2.2.12 -name

Syntax
xnmyTcp connect -name connecti onNanme

handl e - name
Returns

When no value is specified, returns the connection handle name set by the connect
operation.

Description

The -name attribute lets you choose the name of the connection rather than having a
name internally generated by the connect method.

The -name attribute is on a per connection basis and the value is set through the
connect method.

Example
Create a connection named my_connection.
> xnyTcp connect -nane ny_connection ...
Exceptions
« A connection with the same name already exists

« An attempt is made to change the connection name using the instance handle
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16.2.2.13 -port

Syntax
xmyTcp connect -port
handl e -port
Returns

The port on the destination host.

Description

The port attribute allows a connection to the given port on the destination host. It can
be set at the time of connection. At other times, the value of this attribute can be

retrieved, but not set.
Example

> $TCP_conn -port
Exceptions

None
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16.2.2.14 -recvStatus

Syntax

handl eNanme -recvStatus
Returns

The value UP if the connection is open, DOWN if the connection is closed.
Description

The state of the receive connection between the MY NAH System and the TCP SUT

application. UP isreturned only if the MYNAH System is able to receive messages

from the TCP SUT application. Even though the receive statusis DOWN, the receive
method may still be successful if the messages have already arrived and has stored in
the Message Response Directory.

Example

> $handl e -recvStat us
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16.2.2.15 -recvTime

Syntax
handl e -recvTi ne
Returns

Thetimestampin UNIX format (i.e., seconds since 1/1/1970) associated with the most
recent received message, or 0 if no messages have been received.

Description

The -recvTime attribute returns the time stamp for the received message. All
messages received from the SUT are stamped with the time the message was received
by the MYNAH Collector process.

Example

> $TCP_conn receive
> set rtime [$TCP_conn -recvTi ne]
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16.2.2.16 -sendStatus

Syntax

handl eNane -sendSt at us
Returns

The value UP if the connection is open, DOWN if the connection is closed.
Description

The state of the send connection between the MY NAH System and the TCP SUT
application. UP isreturned only if the MYNAH System is able to send messages to
the TCP SUT application.

Example

$handl e -sendSt at us
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16.2.2.17 -sendTime

Syntax
handl e -sendTi ne
Returns

Thetimestampin UNIX format (i.e., seconds since 1/1/1970) associated with the most
recent sent message, or 0.000000 if no messages have been sent.

Description

The -sendTime attribute returns the time the last message was successfully sent over
the connection.

Example
> $TCP_connl -sendTi ne
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16.2.2.18 -srcHost

Syntax

handl e -srcHost
Returns

The IP address of the source host whaose connection request was accepted.
Description

The -srcHost attribute returns the | P address of the source host whose connection
request was accepted by an accept method in the script. This can be retrieved only
after an accept method has been executed successfully.

Example
> $TCP_conn - srcHost
Exceptions

None
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16.2.2.19 -srcPort

Syntax

handl e -srcPort
Returns

The port on the source host whose connection request was accepted.
Description

The -srcPort attribute returns the port on the source host whose connection request
was accepted by an accept method in the script. This can be retrieved only after an
accept method has been executed successfully.

Example
> $TCP_conn -srcPort
Exceptions

None
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16.2.2.20 -timeout

Syntax

xnyTcp -timeout ?tineoutVal ue?

xnmyTcp connect -timeout timeoutVal ue

handl e -timeout ?timeout Val ue?

handl e send -tinmeout tineoutValue

handl e receive -timeout tineout\Vval ue
Returns

When no value is specified it returns the current timeout val ue, otherwise no resullt.
Description

The -timeout attribute sets the timeout for the send and r eceive operations. For the
send operation, the timeout is the number of seconds to wait for acknowledgment of
the sent message. If the timeout expires, the send operation will fail. For the receive
operation, the timeout is the number of seconds to wait for amessage to arrive. If the
timeout expires, the receive operation will fail.

If atimeout value was not specified at connect time, the value in the configuration file
for the particular protocol handler will be used. The timeout value can be changed for
the connection instance, or changed for each individual send or receive operation.

-timeout can be set in the xmyConfig file using the Timeout parameter.
Example

Create a connection setting the timeout to five minutes.

> set TCP_conn [xnyTcp connect -tineout 300 ]

The following receive waits at most five minutes

> $TCP_conn receive

The following receive waits at most ten minutes

> $TCP_conn -tinmeout 600
> $TCP_conn receive

The following receive waits at most one minute
> $TCP_conn receive -tineout 60
The following receive waits at most ten minutes

> $TCP_conn receive
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16.3 Example

# This script conmunicates with the web server which runs
# as a TCP/IP based application on port 80.

set stl [xnyDat e]

xnyLoadPkg Tcp

xnmyTcp -match ""

xnmyTcp connect -appNanme tcp_1 -host "www. bell core.com -port 80 \
-name al -timeout 10

set cl [al -connld]
set listenVal ue MSG LI STEN SEND
set i 1

al send -data "HEAD / HTTP/ 1.0\ n\n"

set ml [al receive -data -listen $listenVal ue]
set t1 [regexp {AHTTP/ 1.0 200 OK} $ni]
xmyConpare -expr {$t1=="1"}

al delete -all
al di sconnect

puts "good conp $xnyVar ( GoodConpar es) "
puts "fail conp = $xnyVar (Fail edConpares)"

# This script comunicates with the mail server that runs
# as a TCP/ | P based application on port 25.

xnyTcp connect -appName tcp_1 -host broccoli.bae -port 25\
-name al -timeout 10

al -listen O
set mL [al receive -data ]

set t1 [regexp {7220} $ni]
xmyConpare -expr {$t1=="1"}

# Sometines, the mail server sends back nore than one |ine of
# message. In such cases, this loop will flush out the entire
# nmessage.

set t1 0
while {$t1 == 0} {
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set t1l [catch {al receive -data -listen MSG LI STEN NEXT\
-timeout 5} err]

}

set |istenVal ue MSG LI STEN NEXT

al send -data "HELO sel ene. base. bel I core. comr\n"
set nl [al receive -data -listen $listenVal ue]
set t1 [regexp {pleased to neet you} $ni]
xnyConpare -expr {$t1=="1"}

al send -data "NOOP This is a harnless test service.\r\n"
set nl [al receive -data -listen $listenVal ue]

set t1 [regexp {200 OK} $ni]

xnyConpare -expr {$t1=="1"}

al send -data "WZ\r\n"

set nl [al receive -data -listen $listenVal ue]
set t1 [regexp {500 Command unrecogni zed} $mil]
xnyConpare -expr {$t1=="1"}

al send -data "DEBUG r\n"

set nl [al receive -data -listen $listenVal ue]
set t1 [regexp {500 Command unrecogni zed} $mil]
xnyConpare -expr {$t1=="1"}

al send -data "vrfy decode\r\n"

set nl [al receive -data -listen $listenVal ue]
set t1 [regexp {250 } $ni]

xnyConpare -expr {$t1=="1"}

al send -data "QUI T\r\n"

set nl [al receive -data -listen $listenVal ue]
set t1 [regexp {221} $ni]

xmyConpare -expr {$t1=="1"}

al delete -all
al di sconnect

puts "good conp
puts "fail conp

= $xnyVar ( GoodConpar es) "
= $xnyVar ( Fai | edConpar es) "
i f {$xnyVar (Fail edConpares) == 0} {
puts "Test passed"
} else {
puts "Test fail ed"
}
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set st2 [expr [xnyDate] - $st1]
puts "execution tine = $st2 secs”
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17. Batch Tcl Language Extensions

This system design describes MY NAH tools that permit the user to

1. Submit JCL, stored in aUNIX file, to a user-selected MV S host machine for batch
execution

Optionally edit the JCL to dynamically change JCL parameters
Query the host system to determine the status of that batch job
Retrieve the JES output of batch jobs

Retrieve batch job condition codes

o o &~ w DN

Delete batch jobs from the output queue and any temporary files that were created by
these tools on Unix.

The designed solution provides batch submission viaTcl.

NOTE — The MYNAH Batch Tcl extensions are
implemented as Tcl procedures.

17.1 Accessing The Batch Procedures

Access to the batch procedure will be provided viathe SE. Y ou do not need to use the Tcl
sour ce statement to access the batch procedure.

17.2 Submitting a Batch Job - batch_submit

Syntax

batch _subnmit -file jc/file -host hostnane \
-starting _string string -ending _string string\
?-edit {fromstring to _string}? ?-tinmeout seconds?

Returns

A Tcl keyed list. This keyed list must be saved to avariable for subsequent batch
procedures.

On failure an exception isthrown.
Description

The batch_submit procedure is used to submit asingle batch job for processing.
batch_submit attempts to submit the JCL contained in the user-specified file to the
user-specified host after optionally editing the JCL if the user provided edits.
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batch_submit returnsa Tcl keyed list that subsequent MY NAH automated batch job
procedures require to perform processing on the batch job. The keyed list returned
from each successful batch job submitted via batch_submit must be stored into its
own variable. The keyed list is used later to determine if the job was submitted
successfully, to determine the status of the batch job (i.e., thejob isin theinput queue,
thejob isactive, or the job isin the JES output queue), to retrieve the JES output of
the batch job, and to retrieve individual batch job step results.

M orethan one batch job may be submitted from asingle Tcl script such that batch jobs
can execute in parallel on the MV S machine, provided system resources are available
and the batch job names are different. Note that ajob nameisan MV S user id plusan
optional suffix. The suffix may be changed to submit multiple jobsto runin parallel.

batch_submit takes the following options;

-filejclfile

-host hostname

-starting_string string

-ending_string string

-edit {from_string to_string}

The name of therequired filethat containsthe JCL to
be processed be passed on the command line. Thefull
path to the file must be specified.

The name of the host machine where the JCL will be
processed. The host machine name must be in the
.netrc file of the UNIX machine submitting the batch
job.

The starting string is a unique string that is found on
the line immediately proceeding the job STEP
information.

batch_submit requires a starting string and ending
string to locate STEP results in the JES output. The
starting and ending strings must not contain a hyphen.

The ending string is a unique string that is found on
thelineimmediately after the job STEP information.

batch_submit requires a starting string and ending
string to locate STEP results in the JES output. The
starting and ending strings must not contain a hyphen.

Thisidentifiesatwo element Tcl list containing from
and to strings. Thefrom string will be searched for in
the JCL and, if found, replaced by theto stringin a
copy of the user's JCL. Theedit attribute and its
associatedirom andto strings are optional. Edits are
in the form-edit {from to}. If more than one edit is
necessary, thedit attribute and associated two
element list may be repeated.
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-timeout seconds Thisidentifiesthetimelimit that ajob will be waited

for when the batch_wait procedure is executed. The
- timeout attribute and its associated valuein seconds
areoptional. If atimeout value is not specified a
default value of 600 secondsis used.

Example

Thefollowing Tcl script statement demonstrates submitting a JCL stored in a UNIX
file called /ufjcl to ahost machine called pyibm2, the editing of a copy of the JCL to
change the programmer name from <PGRM> to LP, the job name from <JOB> to
TKTEES66, and the job class from <CLASS> to X, and storing of the keyed list into a
variable called job_list:

> set job list [ batch_subnmit -file /u/jcl \
-host pyi bn2 \
-starting_string {BELLCORE JOB SUWM \
-ending_string -edit
{*<JOB>"} “TKTEEGG"{ENDED} \
-edit {"<NAME>" "LP"} -edit {"<CLASS>" "X"} ]

The JCL stored inthefilecalled/u/jcl for the above example Tcl script statement could
have appeared as follows:

//<JOB>X JOB (5,T531),'<PGRM>',CLASS=<CLASS>MSGCLASS=F
*ROUTE PRINT RRCDP1

/ISTEPO1 EXEC PGM=IEBGENER

/ISYSPRINT DD SYSOUT=*

//SYSUT1DD *

HI WORLD

//ISYSUT2 DD SYSOUT=(*)

//ISYSIN DD DUMMY

NOTE — Inthe above, MSGCL ASS must be set to F to
route output to the buffer.

The preceding batch_submit editsthe user-provided JCL and places the edited output
into atemporary file under /tmp. The original JCL fileis not changed.

The host name must be a name that existsin the .netrc file of the UNIX machine
submitting the batch job. (See Section 17.4 for information on the .netrcfile. A suffix
may be added.

The editing performed by the preceding batch_submit in the example Tcl script
statement would change the programmer name from <PGRM> to LP, the job name
from <JOB> to TKTEEG66, and the job class from <CLASS> to X for previously
shown sample JCL.
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batch_submit submits the edited JCL by logging onto the user-specified MV S host
machine viathe ftp command and submitting the JCL.

Exceptions
This method will fail (throw an exception) for the following conditions:
* Problem with- file
— -file must have a value
— -filefile_name does not exist
— -filefile_nameis not readable
— -filefile_nameis empty
* Problem with- host
— -host must have a value
— environment variable HOME not defined
— file $HOME/.netrc does not exist
— file $HOME/.netrc is not readable
— file $SHOME/.netrc is empty
— hosthostname not in$HOME/.netrc
* Problem with- edit
Edit must be of the forredit {from _string to_string}
* Problem with- starting_string
-starting_string must have a non-null value
« Problem with- ending_string
-ending_string must have a non-null value
* Problem with- timeout
-timeout must have positive integer value
e Theftp command failed.
ftp conmand fail ed
* Incorrect usage

Usage = batch_submit -file jclfile\
-host hostnane -starting_string string \
-ending_string string ?-timeout seconds? \
?-edit {fromto}?
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17.3 Methods

Just as the other MY NAH extension packages use methods (sub-commands to class
commands that perform actions on handles you create) the Batch package has procedures
that perform actions on the Tcl keyed lists you create using batch_submit. For the sake of
continuity, we will also refer to these procedures as methods as well as procedures.

The general syntax of these methods/proceduresis

procedure job list argunents

17.3.1 batch_delete

Syntax
batch_delete job Iist
Description

Thebatch_delete procedure/method letsyou free spool ed files associ ated with abatch
job. Itsimportant to remove the spooled files to save space and to improve the
performance of the MY NAH batch processing since the ftp command that
batch_submit and batch_wait use are affected by the number of spooled files.

Example

> set job list [ batch_submt -file "/honme/nmy_jcl" \
-host "pyi bnm2" -starting string {BELLCORE JOB SUMV} \
-ending_string {ENDED} -tinmeout 600 ]

This waits up to ten minutes for the batch job to complete.
> set job_status [ batch wait job |ist ]
Delete the batch job’s JES output.

> if { $job_status == "OUTPUT" } {
batch_delete job_li st
}

Exceptions
batch_delete will handle errors by generating a Tcl exception.
e Missingjob_list
No value given for parametgsb_list to batch_delete
e Theftp command failed.

ftp conmand fail ed
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* The JOB was not found
JOB NOT FOUND

» The JOB was already deleted
JOB* j ob_nane’ already deleted
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17.3.2 batch_host

Syntax

batch_host job_Iist
Returns

host name
Description

The batch_host procedure/method lets you query for the name of the host machine.
batch_host requires the keyed list generated by batch_submit.

Example

> set job list [ batch_submt -file "/honme/nmy_jcl" \
-host "pyi bnm2" -starting string {BELLCORE JOB SUMV} \
-ending_string {ENDED} -timeout 600 ]

Determine the host name of the batch job.

> set host_name [ batch_host job_list ]
> puts "host nane is $host_nane"

Exceptions

batch_host will generate a Tcl exception if thereisamissing job_list (i.e., no value
given for parameter job_list to batch_host.)
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17.3.3 batch_jobid

Syntax

batch_jobid job Iist
Returns

JOB#H###HE if successful and where ####H is the job id assigned by the host
Description

The batch_jobid procedure/method lets you query for the job id assigned to a batch
job by the IBM mainframe. batch_jobid requires the keyed list generated by
batch_submit.

Example

> set job_ list [ batch_submit -file "/home/nmy_jcl" \
-host "pyi bm2" -starting_string {BELLCORE JOB SUMV} \
-endi ng_string {ENDED} -tinmeout 600 ]

Determine the name of the batch job.

> set job_id [ batch_jobid job list ]
> puts "the job id is $job_id"

Exceptions

batch_jobid will generate a Tcl exception if thereisamissingjob_list (i.e., novalue
given for parameter job_list to batch_jobid.)
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17.3.4 batch_status

Syntax

batch_status job Iist
Returns

| NPUT, ACTI VE, or OUTPUT
Description

The batch_status procedure/method lets you query the IBM mainframeto determine
the status of a batch job. batch_status requires the keyed list generated by
batch_submit.

If abatch job has completed, batch_status will retrieve a copy of the JES listing
segment of the job and extract the condition code lines from the listing for subsequent
batch job analysis.

Example

> set job list [ batch_submt -file "/home/nmy_jcl" \
-host "pyi bnm2" -starting string {BELLCORE JOB SUMV} \
-endi ng_string {ENDED} -timeout 600 ]

Determine the status of the batch job.
> set job_status [ batch_status job list ]

> if { $job_status == "INPUT" } {
puts "Job is queued for execution"

} elseif { $job_status == "ACTIVE" } {
puts "Job is active"

} else { $job_status == "QUTPUT" } {
puts "Job is conplete”

}

Exceptions
batch_status will generate a Tcl exception under the following conditions:
» Missingjob_list
No value given for parametgsb_list to batch_status
e Theftp command failed.

ftp conmand fail ed
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17.3.5 batch_step_count

Syntax

batch_step_count job [/ist
Returns

Number of stepsin batch job
Description

The batch_step _count procedure/method lets you query for the number of steps
reported in abatch job. batch_step _count requires the keyed list generated by
batch_submit.

Example

> set job_ list [ batch_submit -file "/home/nmy_jcl" \
-host "pyi bm2" -starting_string {BELLCORE JOB SUMV} \
-endi ng_string {ENDED} -tinmeout 600 ]

Wait up to ten mnutes for the batch job to conplete
> set job_status [ batch_wait job_list ]

Get the results if the job complete and determine the number of steps reported in this
batch job.

> if { $job_status == "OQUTPUT" } {
set steps = batch_step count job |ist
puts "this job had $steps reported

}

Exceptions

batch_step _count will generate a Tcl exception if thereisamissingjob_list (i.e., no
value given for parameter job_list to batch_step_count.)
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17.3.6 batch_step_result

Syntax

batch_step_result job list step_nunber
Returns

Result string from JES if step exists

Null string if step does not exist
Description

The batch_step_result procedure/method lets you query for the condition code
associated with a user-specified step number of a completed batch job.
batch_step_result requires the keyed list generated by batch_submit.

batch_step_result canonly obtain step resultsafter abatch_statusor batch_wait has
indicated that the batch job has completed. The following are examples of step results
that might be returned:

CONDI TI ON CODE: 0000 | EBGENER
SYSTEM ABEND: 0806 | EBGENER
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Example

set job_list [ batch_subnit -file "/hone/ny_jcl" \
-host "pyi bm2" -starting_string {BELLCORE JOB SUMV} \
-ending_string {ENDED} -tinmeout 600 ]

#

# wait up to 10 minutes for the batch job to conplete

set job_status [ batch_status job_list ]

#
# get the results if the job conpl eted
#
if { $job_status == "QUTPUT" } {
#
# determ ne the nunber of steps in the batch job
#
set step_count [ batch_step result job list ]
#
# get the step result of each step of the job
#
for { set step 1} { $step <= step_count} \
{ incr step +1 } {
set step_result [batch_step_result job_list $step]
if { $step_result == "" } {
puts "$step, No results"
} else {
puts "$step, $step_result”
}
}
}
Exceptions

batch_step result will generate a Tcl exception under the following conditions:
e Missingjob_list
No value given for parametgob_list to batch_step_result
« The batch job has not completed.
batch job * Jj ob’ status is * status’
e The step number is not found

Key “<step#>" is not found in the keyed list
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17.3.7 batch_wait

Syntax

batch_wait job Iist
Returns

I NPUT, ACTI VE, or QUTPUT
Description

Thebatch_wait procedure/method | ets you wait up to a user-defined time in seconds
for abatch job to reach ajob status of OUTPUT. If the batch job completes prior to

the user-defined wait time, batch_wait will return with aresult of OUTPUT prior to
thewait time elapsing. If the batch job does not complete prior to the user-defined wait
time, the method will return the current status of the job after the user-defined time has
elapsed. If the user does not supply atime to wait, a default of 0 seconds will be used.

If abatch job has completed, batch_wait will retrieve a copy of the JES listing
segment of the job and extract the condition code lines from the listing for subsequent
batch job analysis. batch_wait uses the starting string and ending string defined by
batch_submit to locate the condition codes.

Example

set job_list [ batch_subnit -file "/hone/ny_jcl" \
-host "pyi bm2" -starting_string {BELLCORE JOB SUMV} \
-ending_string {ENDED} -tinmeout 600 ]

#

# wait up to 10 minutes for the batch job to conplete

#

set job_status [ batch_wait job_list ]

#

# what was the status

#

if { $job_status == "INPUT" } {
puts "Job is queued for execution"

} elseif { $job_status == "ACTIVE" } {
puts "Job is active"

} elseif { $job_status == "OQUTPUT" } {
puts "Job is conplete”

}
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Exceptions
batch_wait will generate a Tcl exception under the following conditions:
» Missingjob_list
No value given for parametpob_list to batch_step count
» Theftp command failed.

ftp conmand fail ed

17.4 The .netrc file

The SE used to process batch jobs must hanetra file in its SHOME directory. The
.netrc file must have permissions of 0600 (read and write by owner) for the user-id
executing the SE.

The.netrc file must contain the following for each machine and login to be used:

machi ne <machi ne_name> | ogi n <l ogi n> password <passwor d>
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18. DCE Extension Package

This DCE Extension Package provides the functions necessary for interactions with a
Distributed Computing Environment (DCE) client or server. Unlike the other MY NAH
packages, the DCE scripting language is not available directly from MYNAH. Instead,
DCE scripting is available from an external application-specific emulated client or server
executable, whichthe MY NAH Administrator must build, as described in Section 11 of the
MYNAH System Administration Guide.

Users may use the emulated client or server independently of MY NAH, or they may
automate their use from MY NAH with the ASYNC package. The MYNAH installation
includes several Tcl routines that use the ASY NC package to automate the execution of
DCE scripts and verify their outputs (e.g., xmyDceStartClient, xmyDceStartServer. See
Section 18.4.).

The documentation in this chapter describes the DCE scripting language available in the
emulated client and server executables.

Table 18-1 contains brief descriptions of the contents of each subsection in this section.

Table 18-1. MYNAH DCE Extension Sections

Section
Section Name Description Number

DCE Overview This section contains abasic 18.1,
discussion on DCE. Page 18-2

Overview of Scripting This section provides basics on |18.3,
creating DCE scripts. Page 18-4

Using the Emulated Client and This section describes how to use .4,
Emulated Server in MYNAH |emulated client and emulated servePage 18-5

System executables to test DCE applications.

Interface Object This section contains the Tcl 18.5,
extensions for working with an Page 18-11
interface object.

IDL Types This section contains the Tcl 18.6,

extensions for working with Interfag®age 18-14
Description Language (IDL) files.

RPC Calls in the Emulated Client This section contains scripting |18.7,
information on working with RPC |Page 18-69
Calls in the Emulated Client.

RPC Calls in the Emulated Senver This section contains scripting |18.10,
information on working with RPC |Page 18-72
Calls in the Emulated Server.
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Table 18-1. MYNAH DCE Extension Sections

Section
Section Name Description Number
Constants This section contains information on | 18.11,
the Tcl created constant for the Page 18-73
interface.
Destroying Objects This section contains information |d8.12,
destroying interface objects. Page 18-74
Deleting Handles and Objects| This section contains informationié13,
deleting DCE handles. Page 18-75

18.1 DCE Overview

This section provides you with a high-level understanding of DCE. It is hot meant to be a
complete tutoria on DCE.

18.1.1 DCE Architecture

DCE provides distributed application programming in the form of the client-server
model. Inthismodel, aserver isan application that providesaservice. A client, on the
other hand, is an application that requests a server to perform some service on its behalf.

Specifically, DCE usesthe Remote Procedure Call (RPC) mechanism to accomplish
client-server processing. Using RPCs, the client calls a procedure that appearsto bealocal
procedure. In reality, the procedure that isreally invoked is one that is defined in a server
application.

The RPCsthat aclient can call (and that a server must provide) are defined in the interface.

18.1.2 Interface Definition

The interface provides the cohesion between client and server, defining the operations that
aclient may call and that a server must provide. Since an operation may take data as input
and may produce data as output, the interface must al so define the what this datalookslike.

Theinterfaceitself is defined by aset of Interface Description Language (IDL) files.
Coallectively, the IDL files define the operations the client may call and all data types into
and out of the operations.
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18.1.3 IDL File

An DL fileresembles a C header file. In fact, the syntax of the IDL file is based on the
syntax for C declarations.

Within the IDL file you will find type definitions and operation declarations. Type
definitions resemble the C typedef syntax. Operation declarations resemble ANSI C
procedure declarations with the addition of annotations on each procedure parameter.
These annotations determine the data flow (client to server, server to client, or both) for
each parameter.

18.2 Developing a DCE Application

The steps in developing an application depend on whether the application will be a client
or aserver. Both routes start the same: the interface must be defined.

18.2.1 DCE Client Development

Oncetheinterfaceis defined, theinterface must be compiled (using theidl tool) to produce
client stubs and an interface header file. These stubs define local procedures that resemble
the operations defined in the interface. When the client application calls one of these local
procedures, the DCE library forwards the request to the server for execution of the actual
procedure.

Theinterface header fileis#i ncl ude’d by other source files in the client application. The
header file provides C prototypes for the operations defined in the interface, as well as C
versions of the type definitions.

The client application must be linked with the generated client stubs and with the DCE
runtime libraries.

18.2.2 DCE Server Development

In the server side, the interface must also be compiled. This time it produces server stubs in
addition to the interface header file. These stubs provide the necessary hooks so that as a
request comes in, DCE can invoke the correct server procedure.

The developer must implement the RPC operations defined in the interface. This entails
writing C procedures for each operation.

Analogous to the client application, the server application must be linked with the
generated server stubs and the DCE runtime library.
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18.3 Overview of Scripting

Before you begin, the MYNAH administrator must build emulated clients and servers.

The emulated client is essentially an interactive Tcl interpreter with additional commands
in support of the DCE domain.

The emulated server is also an interactive Tcl interpreter, but it is more complex than the
emulated client due to the fact that DCE isin control instead of the Tcl interpreter. DCE
only turns control over to Tcl temporarily when a DCE request comesin.

Once the emulated clients and servers have been built, you can then use them to test DCE
applications. Section 18.4 describe the commands used to start the emulated clients and
servers.

In the following language overview, the following conventions will be used:

hData Handle to any dataitem
hStruct Handle to a structure
hUnion Handle to aunion
hEnum Handle to an enum
hinterface Handle to an interface
hPointer Handle to a pointer.

18.3.1 Emulated Client

Using an emulated client, you interact with areal DCE server by
1. Connecting to a server
. Creating input data

2
3. Creating holdersfor output data
4. Calling therpc

5

. Verifying output values.

18.3.2 Emulated Server

Using an emulated server, you interact with areal DCE client by
1. Starting the emulated server, providing a script containing definitions for all RPCs

2. Exercising client application (using other domain extensions)
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18.4 Using the Emulated Client and Emulated Server in MYNAH
System

This section describes how to use the emulated client and emul ated server executables to
test DCE applications within in the MY NAH System framework.

18.4.1 Overview

Using the methods presented below, you may write MY NAH scriptsthat start an emulated
client or emulated server process, and capture all output from each operation that is
executed. This captured output is compared against a baselined image, which updates the
compares for the MY NAH script.

18.4.2 Using the Emulated Client

The following methods are used to start an emulated client.

18.4.2.1 xmyDceStartClient

xnyDceStartCient \
-user dce-user \
-password dce- password \
-dir directory \
-entry CDS-entry \
-script client-script

Returns
The asynchronous connection handle on which the DCE emulated client is run
Description

The xmyDceStartClient method first logs into DCE using dce-user and
dce-password. It then starts the emulated client executable found in directory/client.
The client uses the CDS entry CDS-entry for communicating with the server. The
client runs the DCE script directorys client-script.

The name of each output file is dce.client.opname.sequence-number, where opname
isthe name of the operation and sequence-number isincremented for each operation
that is executed. The baseline images used for comparison are found in the directory
directory/baselined.images.

xmyDceStartClient should be followed by the xmyDceW aitFor Client command.
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Exceptions

Asynchronous connection exceptions
Example

> set clientConn [xnmyDceStartCient \
-user "ksb" \
-password "mm dce" \
-dir "/ul/dce-stuff/tcl-dce/unit-tests/testing"\
-entry "/.:/test/locnet/enpty-g" \
-script "enpty-client-stubs.tcl" \
1
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18.4.2.2 xmyDceWaitForClient

xnmyDceWai t For Cl i ent connecti onHandl e
Returns

An empty string
Description

The xmyDceWaitFor Client method waits for output from the emulated client
running on connectionHandle. Asit receives output, it compares the new output
against the baselined output in directory/baselined.images. The comparison is made
using the xmyDiff command, which updates the compares for the running MY NAH
script.

Exceptions
Asynchronous connection exceptions
Example

> xnyDceWai t Ford i ent $client Conn
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18.4.3 Using the Emulated Server

The following methods are used to start an emulated server.

18.4.3.1 xmyDceStartServer

xnyDceSt art Server \
-user dce-user \
- password dce- password \
-dir directory \
-entry CDS-entry \
-script server-script \
?-timeout tineout?

Returns
The asynchronous connection handle on which the DCE emulated server isrun
Description

The xmyDceStartServer method first logs into DCE using dce-user and
dce-password. Then it startsthe emul ated server executable found in directory/server.
The server creates an entry in the group entry at CDS-entry for communicating with
the client; it also creates an entry for the server using CDS-entry.host.pid. The server
runsthe DCE script directorys server-script. If the timeout parameter is provided, and
is non-zero, it represents the amount of time (in minutes) that the server should be
allowed to run.

The name of each output file is dce.server.opname.sequence-number, where opname
isthe name of the operation and sequence-number isincremented for each operation
that is executed. The baseline images used for comparison are found in the directory
directory/baselined.images.

xmyDceStartServer should be followed by the xmyDceWaitFor Server command.
Exceptions

Asynchronous connection exceptions
Example

> set serverConn [xnmyDceStart Server \
-user "ksb" \
-password "mm dce" \
-dir "/ul/dce-stuff/tcl-dce/unit-tests/testing" \
-entry "/.:/test/locnet/enpty-g" \
-script "enpty-server-stubs.tcl" \
-timeout 5\

]
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18.4.3.2 xmyDceWaitForServer

xnmyDceWai t For Server connecti onHandl e
Returns

An empty string
Description

The xmyDceWaitFor Server method waits for output from the emulated server
running on connectionHandle. Asit receives output, it compares the new output
against the baselined output in directory/baselined.images. The comparison is made
using the xmyDiff command, which updates the compares for the running MY NAH
script.

Exceptions
Asynchronous connection exceptions
Example

> xmyDceWi t For Server $server Conn
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18.4.4 Using the Emulated Server for Starting a Long-Running Server

Test scripts may use the xmyDceStartl ndependentServer method to bring up a
long-running emulated server process. This method does not perform any comparisons on
the outputs.

18.4.4.1 xmyDceStartindependentServer

xnyDceSt art | ndependent Server \
-user dce-user \
- password dce- password \
-dir directory \
-entry CDS-entry \
-script server-script \
-log logFile

Returns
The processid of the emulated server process
Description

The xmyDceStartl ndependentServer method behaves like xmyDceStartServer,
however, it creates along-running server that runsin the background. Therefore, no
comparisons are made against baselined outputs. Instead, all output from the server
executable is dumped into the log file given by logFile.

Exceptions
Asynchronous connection exceptions
Example

> xmyDceSt art | ndependent Server \
-user "ksb" \
-password "mm dce" \
-dir "/ul/dce-stuff/tcl-dce/unit-tests/testing" \
-entry "/.:/test/locnet/enpty-g" \
-script "enpty-server-stubs.tcl" \
-log "iserver.log"
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18.5 Interface Object

Theinterface is available at runtime through a handle. The name of the handle is based on
the name of the interface: interface-name. This handle may be used to determine
information about the interface at script execution time.

There is only one method, info, which takes an argument noting the information that is
being queried.

18.5.1 name

hl nterface info nane
Returns

The name of theinterface
Description

The name argument returns the name of the interface from the interface definition.

18.5.2 uuid

hlnterface info uuid
Returns

The UUID of the interface
Description

The uuid argument returns the unique identifier of the interface from the interface
definition.

18.5.3 major-version

hl nterface i nfo major-version
Returns

The major version number of the interface
Description

The maj or-ver sion argument returns the major version of the interface from the
interface definition.
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18.5.4 minor-version

hl nterface i nfo ninor-version
Returns

the minor version number of the interface
Description

The minor-ver sion argument returns the minor version of the interface from the
interface definition.

18.5.5 isClient

hinterface info isCient
Returns

1if theinterfaceisin an emulated client, O otherwise
Description

TheisClient argument determines at runtimeif theinterfaceis running in an emul ated
client or emulated server.

18.5.6 isServer

hl nterface info isServer
Returns

1if theinterfaceisin an emulated server, O otherwise
Description

TheisServer argument determinesat runtimeif theinterfaceisrunningin an emulated
client or emulated server.
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18.5.7 constants

hinterface info constants
Returns

Thelist of all constants defined in the interface
Description

The constants argument returns alist of al constants defined in the interface.

18.5.8 types

hl nterface info types
Returns

Thelist of al types defined in the interface
Description

The constants argument returns alist of all types defined in the interface.

18.5.9 rpcs

hl nterface info rpcs
Returns

Thelist of all operations defined in the interface
Description

The rpcs argument returns alist of all operations defined in the interface.
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18.6 IDL Types

There are three categories of IDL types methods in the DCE Package:

Intrinsic These are data instances that are the basic building blocks, the foundation

pieces on which the IDLs are created.

Aggregates These are datainstances that contain other data instances. Their bindings
mimic their underlying data layout; the binding contains other bindings.
These are al are user-defined types. They can be implemented by using
array and pointer types. Since these constructs are used frequently and
would require more Tcl-level manipulations, the fake types were created

to mask some of the hassle involved in accessing the types.

DCE Types  Theseare datainstancesthat do not exist asindependent typesin the DCE
specification. The generic interface for these types are presented later. The

specific interface depends on the definition of the user-defined type.

Table 18-2 liststhe DCE IDL type extensions, organizing them into the categories listed
above.

Table 18-2. DCE IDL Type Extensions (Sheet 1 of 3)

Category Method Description Section
Intrinsic bool Creates a boolean object. 18.6.2,
Page 18-19
byte Creates a byte object. 18.6.4,
Page 18-23
char Creates a character (ASCII) objet8.6.5,
Page 18-25
double Creates a double (64-bit floating18.6.6,
point number) object. Page 18-27
enumer ations Creates an enumeration object,| 18.6.7,

which contains a set of symboli
constants

rPage 18-29

error_status t

Creates an error_status_t objec
which is an enumerated type ug
to contain DCE error codes.

t18.6.8,
dhge 18-31

float Creates a float object, which is ah8.6.9,
32-bit floating point number. Page 18-33
handle t Creates a handle_t object, whicHl8.6.10,

represents a connection to a se

rAage 18—35
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Table 18-2. DCE IDL Type Extensions (Sheet 2 of 3)

Category

Method

Description

Section

hyper

Creates a hyper object, whichisan
64-bit signed integer from -253 to
231,

18.6.11,
Page 18-40

long

Creates a long object, which is
32-bit signed integer from Bio
2311,

718.6.12,
Page 18-42

pointer

Creates a pointer object, which
an indirect reference to another
object.

i48.6.14,
Page 18-47

short

Creates a short object, which is
16-bit signed integer from -3276
to 32767.

48.6.15,
&age 18-5(

small

Creates a small object, which is
8-bit signed integer from -128 tq
127

48.6.16,
Page 18-52

uhyper

Creates an unsigned hyper obje
which is an 64-bit unsigned integ
from 0 to 1.

2d18.6.19,
j@age 18-58

ulong

Creates an unsigned long objec
which is an 32-bit unsigned integ
from 0 to 22-1.

t18.6.20,
j&age 18-60

ushort

Creates an unsigned short obje
which is an 16-bit unsigned integ
from O to 65535.

£18.6.22,
j@age 18-65

usmall

Creates an unsigned small obje

1B8.6.23,

which is an 8-bit unsigned integdPage 18-67

from O to 255.

Aqggregates

array

Creates an array object, which is
ordered series of objects.

88.6.1,
Page 18-17

pipe

Creates a pipe object.

18.6.13,
Page 18-44

structure

Creates a structure object, whic
a group of related objects.

11i8.6.18,
Page 18-56

union

Creates a character object.

18.6.21,

discriminating unions

Page 18-62
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Table 18-2. DCE IDL Type Extensions (Sheet 3 of 3)
Category Method Description Section
Special Types |buffer Creates a buffer object. 18.6.3,
Page 18-21
string Creates a string object. 18.6.17,
Page 18-54

All IDL extensions have a “contstructor” method that creates the handle to the IDL. The

constructor takes the formake-idltype, whereidltype is the name of the IDL type.

In addition, the Intrinsic and DCE Types hageandget methods, which, respectively, let
you set and return the values of the handle to the IDL.
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18.6.1 array

An array isan ordered sequence of objects. This describes the interface to a generic
enumerated type.

Thereisno method for creating a generic array object. However, if atypedef exists
defining anew type namefor an array (with afixed size), you can create an instance of that
particular array.

18.6.1.1 make-array Constructor

Syntax
make- arr ay
Returns
A handle to the newly created array object.
Description
Creates an array object and returns a handle to the object.
Exceptions

Out of memory

18.6.1.2 elements Method

Syntax

hArray el enents
Returns

Handlesto al the array elements.
Description

Returns the handles of all the elementsin the array.
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18.6.1.3 index Method

Syntax

hArray i ndex ?nmethod args?
Returns

The result of applying method to the object at index in the array.
Description

Invokes method and args on the object at theindex positioninthe array. If methodis
not given, returns the handle of the object at that position.

Example

> set a [nmake-xbbMsgQut put _t]

> $a el enents

. xmyDceBi ndi ng0 . xmyDceBi ndi ngl . xmyDceBi ndi ng2
> $e 0 type get

t he-type

Exceptions
« Index is out of range

e Can't applymethod and/orargs to element object
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18.6.2 bool

A bool is an boolean value. It has two values; TRUE and FAL SE.

18.6.2.1 make-bool Constructor

Syntax
make- bool ?initial-value?
Returns
A handle to the newly created bool object.
Description
Creates a bool object and returns a handle to the bool.
Exceptions
e Out of memory

« lllegal initial value

18.6.2.2 get Method

Syntax

hBool get
Returns

TRUE or FALSE
Description

Returns the state of the boolean value as eitR&/E or FAL SE.
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18.6.2.3 set Method

Syntax

hBool set newVal ue
Returns

Empty string
Description

Sets the value of the bool based on newValue, which can be 1, TRUE, ON, or YES
for TRUE values or 0, FAL SE, OFF, or NO for FALSE values.

Example

> set b [rmake-bool ]
> $b set TRUE

> $b get

TRUE

Exceptions

Illegal value for newValue
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18.6.3 buffer

A buffer isan null-terminated ASCI| character sequence, which has a fixed-size array of
characters reserved for it.

18.6.3.1 make-buffer Constructor

Syntax

make- buffer length ?initial-value?
Returns

A handle to the newly created buffer object.
Description

Createsabuffer object and returnsahandleto the buffer. The size of thebuffer isgiven
by the length parameter.

Exceptions

Out of memory

18.6.3.2 get Method

Syntax

hBuf fer get
Returns

A string.
Description

Returns the string stored in the buffer.
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18.6.3.3 set Method

Syntax

hBuf fer set newval ue
Returns

Empty string
Description

Stores newValue into the buffer object represented by hBuffer. If newValueislonger
than the buffer allows, the string is truncated.

Example

> set s [make-buffer 10]

> $s set {abcdefghijkl mop}
> $s get

abcdef gki

18.6.3.4 length Method

hBuffer |ength
Returns

the length of the buffer
Description

Returns the size of the largest string that can be stored in the buffer.
Example

> set s [make-buffer 10]

> $s set {abcdef ghijkl mop}
> $s length

10
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18.6.4 byte

A byteisan 8-bit unsigned integer. It can contain the values from 0 to 255.

18.6.4.1 make-byte Constructor

Syntax
make- byte ?initial-value?
Returns
A handle to the newly created byte object.
Description
Creates a byte object and returns a handle to the byte.
Exceptions
e Out of memory

« lllegal initial value

18.6.4.2 get Method

Syntax

hByt e get
Returns

A number between 0 and 255.
Description

Returns the stored number.
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18.6.4.3 set Method

Syntax

hByt e set newval ue
Returns

Empty string
Description

Stores newValue into the byte object represented by hByte.

Example
> set b [make-byte]
> $b set 255
> $b get
255
Exceptions

Illegal value for number
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18.6.5 char

A char isan 8-bit unsigned integer, like the byte type. It can contain the values from 0 to
255. It istreated as an ASCII character.

18.6.5.1 make-char Constructor

Syntax
make-char ?initial-val ue?
Returns
A handle to the newly created char object.
Description
Creates a char object and returns a handle to the char.
Exceptions
e Out of memory

« lllegal initial value

18.6.5.2 get Method

Syntax

hChar get
Returns

The ASCII character stored in the char.
Description

Returns the character stored.
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18.6.5.3 set Method

Syntax
hChar set newVal ue
Returns
Empty string
Description
Stores newValue into the char object represented by hChar.
Example

set ch [ make-char]
$ch set ¢
$ch get

O VvV VvV Vv

Exceptions

Illegal character
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18.6.6 double

A doubleis an 64-hit floating point number.

18.6.6.1 make-double Constructor

Syntax
make- doubl e ?initial-val ue?

Returns

A handle to the newly created double object.

Description

Creates a double object and returns a handle to the double.

Exceptions
e Out of memory

« lllegal initial value

18.6.6.2 get Method

Syntax

hDoubl e get
Returns

A floating point number.
Description

Returns the stored number.
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18.6.6.3 set Method

Syntax
hDoubl e set newval ue
Returns
Empty string
Description
Stores newValue into the doubl e object represented by hDouble.
Example

set f [nmake-doubl e]
$f set 3.14159265
$f get

3. 14159265

vV V V

Exceptions

Illegal value for number
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18.6.7 enumeration

An enumeration is atype that contains a set of symbolic constants, each associated with a
distinct value. This describes the interface to a generic enumerated type.

18.6.7.1 make-enum Constructor

Syntax
make- enum ?i ni ti al - val ue?
Returns
A handle to the newly created enumeration object.
Description
Creates an enumerated type object and returns a handle to the object.
Exceptions
e Out of memory

« lllegal initial value

18.6.7.2 get Method

Syntax

hEnum get
Returns

The symbolic representation of the value.
Description

Returns the value of the enumerated type in symbolic representation.
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18.6.7.3 set Method

Syntax
hEnum set newVal ue
Returns
Empty string
Description
Stores newValue into the enumerated type object represented by hEnum.
Example

> set e [nmake-xbbTracelLevel e]
> $e set idl _TRACE O

> $e get

i dl _TRACE_O

Exceptions

Illegal value

18.6.7.4 values Method

Syntax

hEnum val ues
Returns

Thelist of all alowed values.
Description

Returnsthelist of all legal values of the enumerated type in symbolic representation.
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18.6.8 error_status_t

Anerror_status tisan enumerated type used to contain DCE error codes. Refer to the DCE
references for the allowed values. It isimplemented as an enumerated type, and supports
the standard enumeration methods (see Section 18.6.7).

There are currently 273 valid values for error_status t. The most important oneis
rpc_s okay, which is used to represent a successful RPC call.

18.6.8.1 make-error_status_t Constructor

Syntax
meke-error_status_t ?initial-value?
Returns
A handle to the newly created error_status t object.
Description
Creates an error_status t object and returns a handle to the object.
Exceptions
e Out of memory

« lllegal initial value

18.6.8.2 get Method

Syntax

hError StatusT get
Returns

The symbolic representation of the value.
Description

Returns the value of the error_status_t in symbolic representation.
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18.6.8.3 set Method

hError StatusT set newval ue
Returns
Syntax
Empty string
Description
Stores newValue into the error_status t object represented by hError StatusT.
Example

> set e [nmake-error_status_t]
> $e set rpc_s_not_listening
> $e get

rpc_s _not |istening

Exceptions

Illegal value

18.6.8.4 values Method

Syntax

hError StatusT val ues
Returns

Thelist of all allowed values.
Description

Returnsthelist of all legal values of the error_status t in symbolic representation.
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18.6.9 float

A float is an 32-bit floating point number.

18.6.9.1 make-float Constructor

Syntax

make-float ?initial-value?
Returns

A handle to the newly created float object.

Description

Creates afloat object and returns a handle to the float.

Exceptions
e Out of memory

« lllegal initial value

18.6.9.2 get Method

Syntax

hFl oat get
Returns

A floating point number.
Description

Returns the stored number.
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18.6.9.3 set Method

Syntax
hFl oat set newval ue
Returns
Empty string
Description
Stores newValue into the float object represented by hFloat.
Example

set f [nmake-fl oat]
$f set 3.14159265
$f get

3. 14159265

vV V V

Exceptions

Illegal value for number
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18.6.10 handle_t

A handle_t represents a connection to a server. In DCE, thisisalso known as an
rpc_binding_handle t.

18.6.10.1 make-handle_t Constructor

Syntax
meke- handl e_t
Returns
A handle to the newly created handle_t object.
Description
Creates a handle _t object and returns a handle to the handle t object.
Exceptions

Out of memory

18.6.10.2 make uuid_t Constructor

Syntax

make- uuid_t ?initialValue?
Returns

A handle to the newly created uuid_t object.
Description

Createsa uuid_t object and returns a handle to it. If specified, initialValueis used as
the value of the object; otherwise anew UUID valueis created.

Exceptions
If initialValue is “ or “NULL", the value of the object is the NULL UUID.
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18.6.10.3 get Method

Syntax
hHandl e_t get
Returns
Theid of the handle.
Description
Returnstheid of the handle_t object.

18.6.10.4 get Method

Syntax
hUui d get
Returns

Returns the val ue of the UUI D object.
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18.6.10.5 set Method

Syntax

hHandl e t set newVal ue
Returns

Empty string
Description

Stores newValue into the handle t object represented by hHandle t.

18.6.10.6 set Method

Syntax

hUui d_t set newval ue
Returns

Empty string
Description

Sets the value of the ZUUID object to newValue. If new Value is ““ or “NULL", sets
the value of the object to the NULL UUID value.

Example

> set u [nmake- uuid]

> u get

=> B8a781e06-f 3d6- 11d0- 83e6- 80606abaaa77
> u set NULL

> u get

18.6.10.7 bind Method

Syntax

hHandl e_t bind CDSentry
Returns

Empty string
Description

Binds the handle_t object to the server represent&tli8entry. CDSentry is either
a server or a group entry in the Cell Directory Service (CDS).
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Example

> set handl e [ make-handl e_t]
> $handle bind /.:/test/locnet/adv-group

Exceptions

CDS entry does not exist
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18.6.10.8 setAuthentication Method

Syntax

hHandl e_t set Aut hentication protection authenticationService |
aut hori zati onServi ce

Returns
Empty string
Description
Sets the authentication of the handle_t object.
The bind member function must be called prior to calling this method.

protection is the protection level, which can be one of default, none, connect, call,
pkt, pkt_integ, or pkt_privacy. The default value is default.

authenticationService is the authentication service code, which can be one of none,
dce secret, dce public, and default. The default value is default.

authorizationService is the authorization service code, which can be one of none,
name, or dce. The default value is none.

Example

> set handl e [make-handl e_t]
> $handle bind /.:/test/Iocnet/adv-group
> $handl e set Aut henti cation pkt_privacy dce_public dce

Exceptions
Bind has not been called
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18.6.11 hyper

A hyper is an 64-bit signed integer. It can contain the values from -253 to 263-1. Since Tcl
does not support 64-hit integers, the Tcl interface uses two 32-bit hexadecimal integersto
represent the hyper value. The pair of integersisin high-word, low-word format.

18.6.11.1 make-hyper Constructor

Syntax
make- hyper ?initial-val ue?
Returns
A handle to the newly created hyper object.
Description
Creates a hyper object and returns a handle to the hyper.
Exceptions
e Out of memory

« lllegal initial value

18.6.11.2 get Method

Syntax

hHyper get
Returns

The pair of hexadecimal numbers representing the hyper integer.
Description

Returns the stored number.
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18.6.11.3 set Method

Syntax

hHyper set newval ue
Returns

Empty string
Description

Stores newValue into the hyper object represented by hHyper. newValue must be a
pair of hexadecimal integers.

Example

> set i [nmake-hyper]
> $i set {0000 0005}
> $i get

0000 0005

Exceptions

Illegal value for number
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18.6.12 long

A long is an 32-hit signed integer. It can contain the values from -231 to 231-1.

18.6.12.1 make-long Constructor

Syntax
make-long ?initial-value?
Returns
A handle to the newly created long.
Description
Creates along object and returns a handle to the long.
Exceptions
e Out of memory

« lllegal initial value

18.6.12.2 get Method

Syntax

hLong get
Returns

A number between % to 21-1.
Description

Returns thestored number.
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18.6.12.3 set Method

Syntax

hLong set newVal ue
Returns

Empty string

Description

Stores newValue into the long object represented by hLong.

Example

set i [nake-| ong]
$i set 5
$i get

vV V V

5
Exceptions

Illegal value for number
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18.6.13 pipe

A pipeistype that allows alarge volume of data to be transferred from the client to the
server or vice versa. This describes the interface to a generic enumerated type.

Thisimplementation of pipes uses files as the source and sink for the transfer of pipe data.
There are two different sets of operations based on whether the pipeisused in an emulated
client or an emulated server. Note also that there are two methods for each side of the
transfer: one for an input pipe and another for an output pipe. If apipeisbidirectional (ie,
transfers both input and output data), both methods are available.

18.6.13.1 make-pipe Constructor

Syntax
make- pi pe
Returns
A handle to the newly created pipe object.
Description
Creates a pipe object and returns a handle to the object.
Exceptions

Out of memory

18.6.13.2 setlnputFilename Method

Syntax

hPi pe setlnput Fil enane filenane
Returns

Empty string
Description

The setl nputFilename method sets the source for aninput pipe. It isonly availableto
the client emulator. This method is a setup step. The file is not opened until an RPC
that usesthe pipeis called.

If the file can not be created, a DCE runtime exception will be thrown.
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18.6.13.3 setOutputFilename Method

Syntax

hPi pe set Qut put Fi | enane fil ename
Returns

Empty string
Description

The setOutputFilename method sets the sink for an output pipe. It is only available
to the client emulator. This method is a setup step. Thefileisnot opened until an RPC
that uses the pipeis called.

If the file can not be opened, a DCE runtime exception will be thrown.

18.6.13.4 dumpFile Method

Syntax

hPi pe dunpFile filenane
Returns

Empty string
Description

The dumpFile method reads the data from the input pipe and dumpsit to thefile. Itis
used by the emulated server.

Unlike the client methods, this method reads the data from the pipe and storesit in the
fileimmediately.

Exceptions

Output file, filename, can not be created
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18.6.13.5 readFile Method

Syntax

hPi pe readFile filenane
Returns

Empty string
Description

The readFile method reads the data from the file and sends it to the output pipe. Itis
used by the emulated server.

Unlike the client methods, this method opens the file immediately.
Exceptions

Input file, filename, does not exist
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18.6.14 pointer

A pointer is an indirect reference to another object. Whereasin C, apointer has a specific
type, these pointers are generic. Thereis no type checking performed on the values being
stored in a pointer. The string NUL L is used to denote aNULL pointer.

18.6.14.1 make-pointer Constructor

Syntax

make- pointer ?initial-value?
Returns

A handle to the newly created pointer object.
Description

Createsapointer object and returnsahandleto the pointer. If initial Valueis specified,
it is the handle to another object — the object towhich the pointer is pointing.

Exceptions
e Out of memory

« lllegal initial value

18.6.14.2 get Method

Syntax

hPoi nt er get
Returns

The handle of the object to which the pointer is pointing.
Description

Returns the target object BUL L if the object is not pointing to another object.
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18.6.14.3 set Method

Syntax
hPoi nter set newval ue
Returns
Empty string
Description
Makes the pointer point to the object associated with newValue.
Exceptions
» Pointer points toNUL L

« lllegal value

18.6.14.4 -> (dereference) Method

Syntax

hPoi nter -> nethod args
Returns

The result of invokingnethod on the object being pointed to.
Description

Dereferences the pointer object and invokes the specified metiattbd) on the
dereferenced object with the associated argumargs)(

Example
> set p [nmake-pointer]
> set f [make-float 3.14159265]
> $p set $f
> $p -> get
3. 14159265
> $p ->set 0.0
> $f get
0.0
Exceptions

» Pointer points toNUL L

« method and/orargs does not apply to dereferenced object
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18.6.14.5 get-pointer-contents Method

Syntax

hPoi nt er get-pointer-contents
Returns

The address stored in the real pointer.
Description

Returns the address that is stored in the real pointer, not the name of the handle
associated with that object. This method is provided for debugging purposes.
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18.6.15 short

A short isan 16-hit signed integer. It can contain the values from -32768 to 32767.

18.6.15.1 make-short Constructor

Syntax
make-short ?initial-value?
Returns
A handle to the newly created short object.
Description
Creates a short object and returns a handle to the short.
Exceptions
e Out of memory

« lllegal initial value

18.6.15.2 get Method

Syntax

hShort get
Returns

A number between -32768 and 32767.
Description

Returns the stored number.
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18.6.15.3 set Method

Syntax
hShort set newval ue
Returns
Empty string
Description
Stores newValue into the short object represented by hShort.
Example

set i [nmake-short]
$i set 5
$i get

vV V V

5
Exceptions

Illegal value for number
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18.6.16 small

A small isan 8-bit signed integer. It can contain the values from -128 to 127.

18.6.16.1 make-small Constructor

Syntax
make-smal | ?initial-value?
Returns
A handle to the newly created small object.
Description
Creates a small object and returns a handle to the small.
Exceptions
e Out of memory

« lllegal initial value

18.6.16.2 get Method

Syntax

hSmal | get
Returns

A number between -128 and 127.
Description

Returns the stored number.
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18.6.16.3 set Method

Syntax
hSmal | set newval ue
Returns
Empty string
Description
Stores newValue into the small object represented by hSmall.
Example

set i [nmake-small]
$i set 5
$i get

vV V V

5
Exceptions

Illegal value for number
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18.6.17 string

A string is an null-terminated ASCII character sequence.

18.6.17.1 make-string Constructor

Syntax

make-string ?initial-value?
Returns

A handle to the newly created string object.
Description

Creates a string object and returns a handle to the string.
Exceptions

Out of memory

18.6.17.2 get Method

Syntax
hString get
Returns
A string.
Description
Returns the stored string.
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18.6.17.3 set Method

Syntax
hString set newval ue
Returns
Empty string
Description
Stores newValue into the string object represented by hString.
Example

> set s [nmake-string]

> $s set {abcdefg hijkl mop}
> $s get

abcdef g kij kl mop
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18.6.18 structure
A structure is a user-defined type that is a group of related data objects. This describesthe
interface to a generic structure.

Therearetwo constructors available: onefor structuresthat contain aconformant array and
one for structures without a conformant array. A conformant array is an array with asize
determined at runtime. The second constructor is provided to set this runtime size.

WARNING — A structure object definesamethod called
members, which is used to return the names of all the
structure’s members. This method overrides an actual
member named members. Therefore, do not use a
structure member named members.

18.6.18.1 make-struct Constructor

Syntax
make- st ruct
Returns
A handle to the newly created structure object.
Description
Creates an structure object and returns a handle to the object.
Exceptions

Out of memory

18.6.18.2 make-struct Constructor Containing a Conformant Array

Syntax

nmake- struct size
Returns

A handle to the newly created structure.
Description

Createsan structure object and returnsahandleto the object. Thisisused for structures
that contain a conformant array. The size parameter determines the number of
elements in the conformant array.
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Exceptions

Out of memory

18.6.18.3 members Method

Syntax

hSt ruct menbers
Returns

The names of all members of the structure.
Description

Returns alist of the names of the members of the structure.

18.6.18.4 memberName Method

Syntax

hSt ruct nmenber Nanme ?nmet hod args?
Returns

The result of applying method to the member given by memberName.
Description

Retrieves the member of the structure using memberName. Invokes method and args
on this member. If method is not given, this returns the name of the member object.

Example

> set envTrace [ nmake-xbbHdr t]
> $envTrace trace set idl _TRACE_A
> $envTrace log set idl _LOG LVL2

> $envTrace trace get

i dl _TRACE_A

> $envTrace | og get

id _LOG LVL2
Exceptions

* No member with nammemberName

e Can't applymethod and/orargs to member object
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18.6.19 uhyper

A uhyper is an 64-bit unsigned integer. It can contain the values from 0 to 264-1. Like its
signed counterpart, access to theinteger is achieved through a pair of high and low words.

18.6.19.1 make-uhyper Constructor

Syntax
make- uhyper ?initial-value?
Returns
A handle to the newly created uhyper object.
Description
Creates au hyper object and returns a handle to the uhyper.
Exceptions
e Out of memory

« lllegal initial value

18.6.19.2 get Method

Syntax

hUhyper get
Returns

The pair of hexadecimal numbers representing the uhyper integer.
Description

Returns the stored number.
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18.6.19.3 set Method

Syntax

hUhyper set newVal ue
Returns

Empty string
Description

Stores newValue into the uhyper object represented by hUhyper. newValue must be
apair of hexadecimal integers.

Example

> set i [nmake-uhyper]
> $i set {0000 0005}
> $i get

0000 0005

Exceptions

Illegal value for number
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18.6.20 ulong

A ulong is an 32-bit unsigned integer. It can contain the values from 0 to 232-1.

18.6.20.1 make-ulong Constructor

Syntax
make-ul ong ?initial-value?
Returns
A handle to the newly created ulong object.
Description
Creates along object and returns a handle to the ulong.
Exceptions
e Out of memory

« lllegal initial value

18.6.20.2 get Method

Syntax

hU ong get
Returns

A number between 0 and21.
Description

Returns the stored number.
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18.6.20.3 set Method

Syntax
hU ong set newval ue
Returns
Empty string
Description
Stores newValue into the ulong object represented by hUlong.
Example

set i [nmake-ul ong]
$i set 5
$i get

vV V V

5
Exceptions

Illegal value for number
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18.6.21 union

A union is a user-defined type, much like a structure. However, all members shared the
same memory, so only one member isvalid at any given time. A union has an additional
member, known as the discriminant, which isvalid at all times. The discriminant isthe key
that determines which of the other membersisvalid. In order to access a member, that
member must first be valid.

This describes the interface to a generic union.
WARNING — A union object defines a method called
members, which is used to return the names of all the
union’s members. This method overrides an actual

member named members. Therefore, do not use a union
member named members.

18.6.21.1 make-union Constructor

Syntax
make- uni on
Returns
A handle to the newly created union object.
Description
Creates a union object and returns a handl e to the object.
Exceptions

Out of memory

18.6.21.2 members Method

Syntax

hUni on nmemnbers
Returns

The names of all members of the union.
Description

Returnsalist of the names of the members of the union. Thislist does not include the
discriminant.
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18.6.21.3 memberName Method

Syntax

hUni on nmenber Name ?net hod args?
Returns

The result of applying method to the member given by memberName.
Description

Retrieves the member of the union using memberName. Invokes method and args on
this member. If method is not given, returns the name of the member object.

If the member is not currently valid, an exception is thrown.
Exceptions
* No member with nameemberName
e Can't applymethod and/orargs to member object

* Member is not valid

18.6.21.4 tagName Method

Syntax

hUni on tagNane
Returns

The name of the tag containing the discriminant of the union.
Description

Returns the name of the discriminant of the union.
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18.6.21.5 tagName Method to Retrieve Discriminant

Syntax

hUni on tagName ?net hod args?
Returns

The result of applying method to the discriminant given by tagName.
Description

Retrieves the discriminant of the union using tagName. Invokes method and args on
this member. If method is not given, returns the name of the discriminant object.

Exceptions
* No member with nammemberName

« Can't applymethod and/orargs to discriminant object

18.6.21.6 currentTag Method

Syntax

hUni on current Tag
Returns

The name of the union member that is currently valid (based on discriminant).
Description

Returns the name of the union member that is currently valid. This depends on the
value of the discriminant of the union.

Example

> set u [ make- myUni on]

> $u tagNanme

t heTag

> $u current Tag

al pha

> $u al pha get

a

> $u beta get

error: beta is not active; alpha is currently active

Exceptions

Discriminant value out of domain
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18.6.22 ushort

A ushort is an 16-bit unsigned integer. It can contain the values from 0 to 65535.

18.6.22.1 make-ushort Constructor

Syntax
make- ushort ?initial-value?
Returns
A handle to the newly created ushort object.
Description
Creates a short object and returns a handle to the ushort.
Exceptions
e Out of memory

« lllegal initial value

18.6.22.2 get

Syntax

hUshort get
Returns

A number between 0 and 65535.
Description

Returns the stored number.
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18.6.22.3 set

Syntax
hUshort set newVal ue
Returns
Empty string
Description
Stores newValue into the ushort object represented by hUshort.
Example

set i [nmake-ushort]
$i set 5
$i get

vV V V

5
Exceptions

Illegal value for number
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18.6.23 usmall

A usmall isan 8-bit unsigned integer. It can contain the values from 0 to 255.

18.6.23.1 make-usmall Constructor

Syntax
make-usmal | ?2initial-value?
Returns
A handle to the newly created usmall object.
Description
Creates a small object and returns a handle to the usmall.
Exceptions
e Out of memory

« lllegal initial value

18.6.23.2 get Method

Syntax

hUsnal | get
Returns

A number between 0 and 255.
Description

Returns the stored number.
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18.6.23.3 set Method

Syntax
hUsmal | set newVal ue
Returns
Empty string
Description
Stores newValue into the usmall object represented by hUsmall.
Example

set i [nmake-usnall]
$i set 5
$i get

vV V V

5
Exceptions

Illegal value for number
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18.7 RPC Calls in the Emulated Client

ATcl command is created for each operation defined in the interface. The command name
is the name of the operation. The parameters to the command are the handles to the actual
data objects to be used for the transfer. All handles must point to valid data objects. Input
parameters must be initialized; output parameters do not have to be initialized.

Syntax

RPC ?arg ...?
Returns

Handle to the return value of the RPC call, as defined in the interface definition.
Description

Thisishow to call an RPC. Each parameter in the interface definition (including
output parameters) must be provided via handles to the real data.

Example

In thisexample, resultisan error_status t object which contains the DCE status of
the RPC call. Thevaluerpc_s okay means that the call was successful from DCE'’s
point of view.

> set result [xbdValidateAddr $handl e $street Addr \
$status $nmsg $out put]

> $result get

rpc_s_okay

Exceptions
» Call timed out
* RPC is not defined in the interface

« Wrong number of arguments
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18.8 Printing Objects

18.8.1 print

The following print routine is valid for al types defined in the IDL.
Syntax

$handl e print [abel ?fileld?
Returns

Printout of the specified object or an empty string.
Description

The print method dumps the contents of a data handle in text format. If the object
contains nested objects (e.g., arrays, structures, unions, pointers), the contained
objects are also displayed.

If fileld is provided, the output goes to the file handle. filel d must be created using
Tcl's open command. fileld is not provided, the output goes to standard output.

labdl is used as the label of the main object.
Example

> set x [make-nystructl t]
> $x print x
X (struct) = ‘mystructl_t’' {
a_char (char) = ‘¢’
a_short (short) =0
}

Exceptions

fileld was not opened for writing
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18.9 Getting the Type of an Object - typeOfHandle

All objects may retrieve their type using the typeOfHandle method.
Syntax
handl e typeO Handl e
Returns
A string representing the type of the object
Description

The typeOfHandle method returns the type of the object. The current types returned
aeBYTE, CHAR, SMALL, USMALL, SHORT, USHORT, LONG, ULONG,
HYPER, UHYPER, FLOAT, DOUBLE, BUFFER, STRING, ENUM, STRUCT,
UNION, ARRAY, POINTER, HANDLE_T, ERROR_STATUS T, BOOLEAN,
PIPE.

Example

> set x [make-nystructl t]

> $x typeO Handl e
STRUCT
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18.10 RPC Calls in the Emulated Server

In the emulated server, DCE isin control until an RPC request is made. At that point, the
Tcl command with the name of the operation is called. Handles are created for each of the
parameters, these handles are passed on the command line. The Tcl command isa
user-defined procedure which isresponsible for producing valid output valuesin the output
parameters, and for returning avalid return value.

Thefollowing procedure represents atemplate for the RPC procedures. Inthisexample, the
operation takes two input parameters (handle and streetAddr), and produces three output
parameters (status, msg, and output). In addition, the operation returns an object of type
error_status t indicating the status of the RPC call.

proc xbdVal i dat eAddr {handl e street Addr status nsg output} {
puts "entered xbdVal i dat eAddr"
# di splay street Addr

# conpute status, msg, and out put

return [make-error_status_t rpc_s_okay]

}

If any error occurs within aprocedure for an operation, the emulated server replies with an
error status of rpc_s _unknown_reject.
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18.11 Constants

A Tcl command is created for each constant defined in the interface. The command name
is the name of the constant. The return value of the command is the value of the constant,
asastring.

Syntax

const ant Nane
Returns

The vaue of the constant defined in the interface
Description

Constants can represent numeric or textural values.
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18.12 Destroying Objects

All objects instantiated may be removed using the destroy method.

18.12.1 destroy

Syntax

handl e destroy
Returns

An empty string
Description

Thedestroy method removes the handle from Tcl's command space. It also frees any
resources associated with the handle. Subsequent use of the handle will result in an
error.

If the object is part of a larger object (e.g., a member of a structure), the memory
associated with the object is not freed until the container object is deleted. Only the
name of the Tcl handle is deleted.

This is equivalent to using the low-level Tehame command as follows in the
example.

Example
Both of these are equivalent:
> $obj ect destroy

> rename $object {}
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18.13 Deleting Handles and Objects

The xmyDceScope method is used to automatically del ete objects that were created. In
addition, there are a series of methods that can be used to support xmyDceScope.

18.13.1 xmyDceScope

Syntax

xnyDceScope body
Returns

The result of executing body
Description

The xmyDceScope command evaluates the Tcl commands in body, ensuring that all
objects created in body are del eted when finished. Thisis doneregardless of the reason
that body exits, through error, normal exit, or one of Tcl's flow control statments
(return, continue, break).

This method is particularly useful around calls to RPCs to ensure that all data produced

as a result of calling the RPC is deleted.

There is currently a limitation that there can only be one scope active at a time.
Therefore, scopes can not be nested.

Example
> xmyDceScope {
set in [make-1ong 5]; # create an input paraneter
set out [make-pointer]; # create an output paraneter
rpc-call $in $out; # call the RPC
$out print out; # print the output paraneter
}; # delete in and out
Exceptions

Another scope is active
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18.13.2 Methods Supporting the Deletion of Objects

These commands are provided for backward-compatibility. They should not be used in new
scripts. The new xmyDceScope command should be used instead.

18.13.2.1 xmyDceDeleteHandles

Syntax

xnmyDceDel et eHandl es ?handl e1? ... ?Handl eN?
Returns

An empty string
Description

The xmyDceDeleteHandles command deletes all the handles given as arguments.
Thereisno error checking doneto determineif the handles exist. Thisisused for bulk
deletion of handles.

Examples
This deletes the handles clientConn1 and clientConn2.
> xmyDceDel et eHandl es cl i ent Connl client Conn2
Thisdelete al handles.
> xmyDceDel et eHandl es [i nfo commands . xnmyDceBi ndi ng*]
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18.13.2.2 xmyDceDeleteAllHandles

Syntax

xnyDceDel et eAl | Handl es
Returns

An empty string
Description

ThexmyDceDeleteAllHandlescommand deletesall handlesused by DCE. Theseare
commands that match .xmyDceBinding*. Thereis no error checking.

Examples
These two example are equivalent.
> xmyDceDel et eHandl es [i nfo commands . xnmyDceBi ndi ng*]
> xmyDceDel et eAl | Handl es

18.13.2.3 xmyDceDeleteDataHandles

Syntax

xnyDceDel et eDat aHandl es
Returns

An empty string
Description

The xmyDceDeleteDataHandles command deletes all handles that are not of type
handle t.

Example
This delete all data handles.
> xmyDceDel et eDat aHandl es
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18.13.2.4 xmyDceSaveHandles

Syntax
DCE Package:Handles:Restoring
xnyDceSaveHandl| es
Returns
An empty string
Description

ThexmyDceSaveHandles command savesthelist of all handles currently inuse. The
xmyDceRestor eHandles command deletes al handles not inthislist. Thelistis
stored in the xmyG_HandlesT oSave associative array.

Example
This saves and restores a set of handles.

> xmyDceSaveHandl es
> #contents of a script

> xmyDceRest or eHandl es

18.13.2.5 xmyDceRestoreHandles

Syntax

xnyDceRest or eHandl es
Returns

An empty string
Description

The xmyDceRestor eHandles command restores the set of handles to the set
previously marked with xmyDceSaveHandles. It doesthis by deleting al of the
handles that were not marked using xmyDceSaveH andles.

Example
This saves and restores a set of handles.

> xmyDceSaveHandl es
> # contents of a script

> xmyDceRest or eHandl es
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18.14 Getting the Interface- xmyDcelnterface
Y ou may get the name of the current interface handle using the xmyDcel nterface
command.
Syntax
xmyDcel nt erf ace
Returns
The name of the interface handle
Description

The xmyDcel nter face command returns the name of the interface that is being used
in the emulated client or emulated server.

Example

> set interface [xnyDcel nterface]

> $interface nane
tutorial

> $interface uuid
000b6ed6- debb- 11al- bcc2- 80606abaaa77
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18.15 DCE/Async Commands

The xmyDceRecor dEnter Oper ation, xmyDceRecor dExitOperation, and
xmyDceCallRpc commands are used for integrating with the MYNAH System using the
TermAsync package. They are only used in the emulated client, and have no effect if not
running under the TermAsync package (i.e., XMY_DCE_RUNNING_UNDER_ASYNC
is not set).

These commands are used in the template scripts produced by the parser.

18.15.1 xmyDceRecordEnterOperation

Syntax

xnmyDceRecor dEnt er Oper ati on oper ati onNane
Returns

An empty string
Description

The xmyDceRecordEnter Operation command records the entry into the operation.

Example
> xmyDceRecor dEnt er Qperation rpc-1
> rpc-1 $handl e $out put; # call the RPC
> $out put print output; # dunp the output paraneter

> xmyDceRecordExitOperation rpc-1 “OKAY”
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18.15.2 xmyDceRecordExitOperation

Syntax
xnmyDceRecor dExi t Oper ati on operati onNane st at us
Returns
An empty string
Description
ThexmyDceRecor dExitOper ation command records the exit status of the operation.

status must be one of OKAY, EVAL_FAILED, PARAM_BAD,
ILLEGAL_RETURN, RETURN_BAD, CLIENT_OP_FAILED

Example
xnyDceRecor dEnt er Operati on rpc-1
rpc-1 $handl e $out put; # call the RPC
$out put print output; # dunp the output paraneter

xmyDceRecordExitOperation rpc-1 “OKAY”
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18.15.3 xmyDceCallRpc

Syntax

xnyDceCal | Rpc rpc ?args?
Returns

Theresult of calling rpc
Description

The xmyDceCallRpc command calls the RPC with the arguments, catching any Tcl
error response. If an error occurs, it cals xmyDceRecor dExitOper ation with
CLIENT_OP_FAILED status and rethrows the error.

Example
Record an exit due to an error return from the RPC.

xnmyDceRecor dEnt er Operati on rpc-1

xmyDceCal | Rpc rpc-1 $handl e $output; # call the RPC
$out put print output; # dunp the outputs
xmyDceRecordExitOperation rpc-1 “OKAY”
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19. GUI Tcl Language Extensions

The GUI test domain of the MY NAH system provides the ahility to test GUI applications
running under the X Window System or Microsoft® Windows® 3.1, Windows95, or
Windows NT® systems. It does this by interfacing to existing vendor tools (e.g.,

QA Partner™ and SQR).

There are no language extensions provided specifically for the GUI test domain. Users
write test scripts for the specific tool they are using. The MY NAH System treats these
scripts just like any other MY NAH script. They must, however, be executed as special
engines that are configured for the appropriate vendor tool. They may execute the scripts
using the MYNAH GUI or the MYNAH CLUI, or as achild script of another MYNAH
script using the Child Script language extensions. See the description of Child Script
language extensionsin Section 8.

19.1 Accessing the MYNAH Symbol Table

The MYNAH System is shipped with scriptsthat et the GUI test tools accessthe MY NAH
symbol table, which isimportant for data flow between SEs.

NOTE — These scripts areimplemented for QA Partner,
only. They have not yet been implemented for SQA.

To usethese scripts, you must edit their GUI test script (e.g., aQA Partner script) toinclude
the appropriate script as determined by Table 19-1.

Table 19-1. Choosing a GUI Test Tool Include Script

If you use this GUI tool ... Enter this line in your GUI test script
QA Partner use "<XMYDI R>/1i b/ qap/ xny.inc"?
SQA TBD

a You cannot use the environment variable $XMY DIR; you must enter the full path to $XMYDIR.

Y ou can use the general MYNAH Tcl extensions (xmySymTblEXists, xmySymT bl Get,
and xmySymT blPut) to manipulate the Symbol Table. In addition, you can use
xmyM Y NAHIsRunning to determine if the GUI toal is running under MYNAH control

NOTE — For information on the Symbol Table and the
general MY NAH Tcl extensions, see Section 6.
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Table 19-2 lists extensions (and their syntax) you must enter in your GUI test script to
manipul ate the Symbol Table.

Table 19-2. GUI Test Tool Symbol Table Extensions

If you usethis Enter these lines in your GUI test script to manipulate the
GUI tool ... Symbol Table

QA Partner BOOLEAN exi sts = xnySynirbl Exi st s(" Synbol Nane")

STRI NG val ue = xmySynrbl Get (" Synbol Nane")
xmy Symrbl Put (" Synbol Nane", "val ue")
BOOLEAN nynah = xmyMYNAHI sRunni ng()

SOA TBD

19.2 SQA Pointer Scripts

Syntax

# xnyPoi nter Scri pt

set xmyPointerScript(res) {}

set xmyPoi nterScript(renoteScript) {}
xnyPoi nt er Scri pt End

Description

By default, the MYNAH System uses the xmyConfig Engine entry’sExecScript
parameter to forward execution requests to a Remote Execution Server (RES) running
on a PC. The RES acts as an agent for the SE, running the script with the SQA tool.

An SE that useExecScript does not run the user script within the SE; the script
specified by th&xecScript parameter is run in the SE. The user script is passed in the
global variablexmyVar (ScriptName). The user script on UNIX points to the real
script on the PC.

In order to determine to which PC the execution request should be sent, the SE
consults the Remote Execution Server DataBase (RESDB) containing the RESs for a
particular SEGroup within an SD. This database is accessed through Tcl.

Instead of using thExecScript parameter, you may want creaeanter script on
UNIX choose a specific RES on which to run the script.

NOTE — You may wish to create aMYNAH Script
object for the pointer script. This step isoptional, and is
necessary only if you want to use the MYNAH test
management functions.
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The pointer script documents where to find the real vendor, mapping the script on
UNIX tothereal script on the remote machine (typically aPC). It may also be used to
bypass the RESDB to force the script to run on a specific host.

The pointer script is sourced at the global level after the ExecScript is sourced but

before it starts any processing.

The pointer script requires the following methods.

NOTE — There should be nothing elsein the pointer
script; comments are allowed.

# xmyPointer Script

xmyPointer Script(res)

xmyPointer Script(remoteScript)

xmyPointer ScriptEnd

Example

# xnyPoi nter Scri pt

A required header comment that signifies that
thisis apointer script. If the script does not
begin with this comment, the execution aborts.

A list containing the host and port of the RES
that should be used for executing this script. If
xmyPointer Script(res) is set to an empty
string, the RES will be chosen from the
RESDB.

The name of the script on the remote machine.
If set to the empty string, the basename of the
script is used in computing the name of the
remote script.

A required footer comment.

set xnyPointerScript(res) {klehrpc.pc259 30001}
set xmyPointerScript(renoteScript) {c:\scripts\test.scr}

xnyPoi nt er Scri pt End
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20. Conversion Runtime Procedures

This section describes the Tcl procedures supplied with the MY NAH System that support
the runtime environment for scripts converted from MY NAH 4.x. These procedures are
provided to help you better understand the converted scripts that invoke these procedures.

NOTE — While these procedures do not provide much
utility for new scripts developed using the MYNAH 5.3

Tcl extensions, you can create scripts using these

procedures.

Where appropriate the following section headings will list the MYNAH 5.3 Tcl procedure

first and then the MY NAH 4.x command, e.g., xmyCompareL ines/ compare-lines.

In addition, each section begins with atable mapping the MY NAH Tcl procedure with the
corresponding MY NAH 4.x command(s). If no corresponding MYNAH 4.x command

exists, thistable cell will contain NA.

20.1 FIN Scripts

This section contains the procedures that were created for working with FIN scripts only.

Table 20-1 list the MYNAH 5.3 Tcl procedure, the MYNAH 4.x FIN command, and the
section where the description of the MYNAH 5.3 Tcl procedure can be found.

Table 20-1. FIN Commands to MYNAH 5.3 Mappings

MYNAH 5.3 Tcl Procedure MYNAH 4.x FIN Section
command(s)
ASY NCconnect NA Section 20.1.1
xmyBreakLines compar e-lines, Section 20.1.2
print-response,
log-for-phaser
xmyCompar el ines compar e-lines Section 20.1.3
xmyGetEnvFin getenv Section 20.1.4
xmyL astPart last-part Section 20.1.5
xmy_ListToAttributeFin atr Section 20.1.6
xmyRecordCompar eFin test, compare-lines Section 20.1.7
xmySetOutputL evelFin print-level Section 20.1.8
xmyTranskK eyFin NA Section 20.1.9
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20.1.1 ASYNCconnect

Syntax

ASYNCconnect
Return

Async connection handle
Description

The ASY NCconnect procedure returnsan existing Async connection handleor, if one
does not exist, creates and returns a new Async connection handle.

Example
> ASYNCconnect
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20.1.2 xmyBreakLines / (compare-lines, print-response, log-for-phaser)

Syntax

xnyBr eakLi nes async_response ?list_of _nodifiers?
Return

A list of lines
Description

The xmyBreakL ines procedure breaks the lines of aresponse into alist of lines,
according to the modifierslist, and returnsit. This procedureis used to implement the
FIN commands listed above.

xmyBreakL ines takes the following attributes:
async_response The output of a handletesponse method.

list_of modifiers  The optional modifiers list specified for thempar e-lines,
print-response, orlog-for-phaser FIN commands.

Examples
e The MYNAH 4.X compare-lines code (comparing patterns)

conpare-lines frompattern "abc"
to-pattern "-echoke"

colums 1 99

expect

: abababababab

end

translates to

xmyRecor dConpar eFi n $conn_async \
[ xmyConpar eLi nes $conn_async \
[ xmyBr eakLi nes [ $conn_async response] \
[list [list frompattern [xmyTCLTransRE "abc"]] \
[list to-pattern \
[ xnyTCLTransRE "-echoke"]] {colums 1 99}]] {
"abababababab"

1
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e The MYNAH 4.X compare-linescode (comparing lines)

conpare-lines fromline 1
to-line 5 fields 1 5 field-delimter " "

mask "abc" "123"
expect

: abababababab
end

translates to

xmyRecor dConpar eFi n $conn_async \
[ xmyConpar eLi nes $conn_async \
[ xmyBr eakLi nes [ $conn_async response] \
[list {fromline 1} {to-line 5} \
{fields 1 5} {field-delimter " "} \
[list mask [xnyTCLTransRE "abc"] "123"]1]] {
"abababababab"

}H
The MYNAH 4.Xlog-for-phaser code

The MYNAH 4.X code

| og-for-phaser fromline 1
to-line 3

expect

: ananana

end

translates to

foreach XX_1 [xnyBreakLi nes [$conn_async \
response] [list {fromline 1} {to-line 3}]] {
XmyPrint -text "++ ${XX 1}"
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20.1.3 xmyCompareLines / compare-lines

Syntax
xnyConpar eLi nes conn_async async_|lines expected |ines
Return

0 - if the comparison failed
1 - if the comparison was successful

Description

The xmyCompar eL ines procedure compares two sets of lines, performing wildcard
matching based on the Async handle’s -wildcard attribute. The result of the
comparison, either 0 or 1, isreturned. The value 0 meansfailure, and 1 means success.
See also Section 20.1.2, xmyBreakLines/ (compare-lines, print-response,
log-for-phaser).

xmyCompar el ines takes the following attributes:

conn_async A handle to an asynchronous connection.
async_lines The lines from the conn_async handle.
expected_lines The number of expected lines.

Example

The MYNAH 4.X code

conpare-lines frompattern "abc"
to-pattern "-echoke"

colums 1 99

expect

: abababababab

end

translates to

xmyRecor dConpar eFi n $conn_async \
[ xmyConpar eLi nes $conn_async [ xmyBreakLi nes \
[ $conn_async response] \
[list [list frompattern [xmyTCLTransRE "abc"]] \
[list to-pattern \
[ xnyTCLTr ansRE "-echoke"]] {colums 1 99}]] {
"abababababab"

1
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20.1.4 xmyGetEnvFin / getenv

Syntax

xnmyGet EnvFi n env_vari abl e
Return

A string containing the value of the env_variable
Description

The xmyGetEnvFin procedure gets an environment variable value and returnsiit. If
the variable does not exist, a string containing a single space is returned.

xmyGetEnvFin takes the following attribute:

env_variable A string containing the environment variable name.

Example
The MYNAH 4.X code
set x = getenv( "HOVE" )
translates to
set x [xmyGet EnvFin "HOVE"]
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20.1.5 xmyLastPart /last-part

Syntax

xnyLast Part conn_async ?number_of _chars?
Return

A string
Description

The xmyL astPart procedure emulates the FIN’s built-in last-part function. If a
non-zero number_of charsispassed, then that number of charactersisreturned from
the end of the response. Otherwise, enough charactersto makethe response unique are
returned.

xmyL astPart takes the following attributes:

conn_async A handle to an asynchronous connection
number_of chars The number of characters from the end of the response
Example
The MYNAH 4.X code
wait-until ( ( last-part( 2 ) ) == "9H" )
translatesto

$conn_async wait {[string conpare \
[ xmyLast Part $conn_async 2] "9H'] == 0}
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20.1.6 xmy_ListToAttributeFin / atr

Syntax

xny_ListToAttributeFin [ist_of_attributes
Return

A number
Description

Thexmy_ListToAttributeFin proceduretranslatesaMY NAH 5.3 ASY NC character
attribute list into a FIN character attribute number and returnsit.

xmy_ListToAttributeFin takes the following attribute:

list_ of attributes  Liststhe attributes returned by the getAttributes method.

Example
The MYNAH 4.X code
set attribute = atr( Row, Colum )
translates to

set attribute [xny_ListToAttributeFin [$conn_async \
getAttributes -position [list $Row $Col um]]]
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20.1.7 xmyRecordCompareFin / (test, compare-lines)

Syntax

xnyRecor dConpar eFi n conn_async expr_result
Return

A number
Description

The xmyRecor dCompar eFin procedure records the results of a comparison in the
xmyCompar e global variable code and the MY NAH xmyVar variables, such as
xmyVar (GoodCompar es) and xmyVar (FailedCompar es). However, it does not
affect the handle's compari son val ue and therefore need not be called if the comparison
is done through a handle method. The value of the expr_result parameter is returned.

xmyRecordCompar eFin takes the following attributes:

conn_async Specifies a handle to an asynchronous connection.

expr_result The result of an expression, usually 0 or 1

Examples
« The MYNAH 4.X test code

test x == 10
expect

01

end

translates to

xmyRecor dConpar eFi n $conn_async [expr {[string conpare \
[expr {$x == 10}] "1"] == 0}]

e The MYNAH 4.X compare-lines code

conpare-lines frompattern "abc"
to-pattern "-echoke"

colums 1 99

expect

: abababababab

end

translates to

xmyRecor dConpar eFi n $conn_async [ xmyConpar eLi nes\
$conn_async \
[ xmyBr eakLi nes [ $conn_async response] \
[list [list frompattern \
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[ xnyTCLTransRE "abc"]] [list to-pattern \
[ xnyTCLTransRE "-echoke"]] \

{colums 1 99}]] {

"abababababab"

}H
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20.1.8 xmySetOutputLevelFin / print-level

Syntax

xmy Set Qut put Level Fin

Return
None

Description

ThexmySetOutputL evelFin procedure setsthe output level to avalue corresponding
tothexmyPrintL evel (FIN print-level) value. Thisprocedure may beuseful if the user
is familiar with setting the FIN print-level but not the MYNAH 5.3

xmyVar (OutputL evel) .

xmySetOutputL evelFin will perform the following print-level translations:

0
1

5
6
default

Example

set

set

set

set

set

xnyVar (Qut put Level ) {}}

xmyVar (Qut put Level ) {error comnpare \
usage sutimge}}

xmyVar (Qut put Level ) {error sutinmage}}
xmyVar (Qut put Level ) {error suttimng}}

xnyVar (Qut put Level ) {error childscr conpare \
script summary sutimage testobj user}}

The MYNAH 4.X code

set print-level =0

translates to

set xmyPrintLevel 0; xmySetCutputLevel Fin
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20.1.9 xmyTransKeyFin

Syntax

xnyTr ansKeyFi n keynane
Return

A string
Description

ThexmyTransK eyFin proceduretrandatesakey namefrom FIN intoaMY NAH 5.X
ASYNC connection key name and returnsit.

xmyTransK eyFin takes the following attribute:

keyname A string containing the name of the key, e.g., BS.
Example
The MYNAH 4.X code
push BS
translatesto

$conn_async send -key [xmyTransKeyFi n BS]
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20.2 FUR Scripts

This section contains the procedures that were created for working with FUR scripts only.

Table 20-2 list the MYNAH 5.3 Tcl procedure, the MYNAH 4.x FUR command, and the
section where the description of the MYNAH 5.3 Tcl procedure can be found.

Table 20-2. FUR Commands to MYNAH 5.3 Mappings

MYNAH 5.3 Tcl Procedure MYNAH 4.x FUR Section
Command(s)
3270connect NA Section 20.2.1
xmyAddMask add_mask Section 20.2.2
xmyDisableM ask disable mask Section 20.2.3
xmyEnableM ask enable_mask Section 20.2.4
xmyFieldBegin fldbeg, fldbeg_tag Section 20.2.5
xmyFieldNext fldnext Section 20.2.6
xmyFieldNextTag fldnext_tag Section 20.2.7
xmyGetEnvFur getenv Section 20.2.8
xmy_ListToAttributeFur atr, atr_tag Section 20.2.9
xmy_ListToPositionFur col, fldbeg, fldbeg_tag, |Section 20.2.10
fldnext, fldnext_tag
xmyM oveCur sor Pattern move_cursor_pattern | Section 20.2.11
xmyReconnect reconnect Section 20.2.12
xmyRecordCompar eFur test Section 20.2.13
xmySetOutputL evel Fur print-level Section 20.2.14
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20.2.1 3270connect

Syntax

3270connect
Return

3270 connection handle
Description

The 3270connect procedure returnsan existing 3270 connection handle or, if one does
not exist, creates and returns anew 3270 connection handle.

Example

3270connect
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20.2.2 xmyAddMask / add_mask

Syntax
xnyAddVask nask_name mask_pattern
Return

0 - if the mask_name aready existed
1 - if the mask_name was added successfully

Description

The xmyAddMask procedure creates masks to be used by a 3270 connection.
mask_nameisused asan index into the global xmyM ask array, and themask_pattern
isused to create an xmyM ask. |f the mask name and pattern match an existing mask,
no mask is created. Otherwise, a new mask is created and stored, along with any
previous masksin the xmyMask array.

xmyAddM ask takes the following attributes:

mask_name The name of the mask that should be added to the global list of
masks.

mask_pattern The pattern of the mask.

Example
The MYNAH 4.X code

set result = add_mask("DATE",
"[0-1][0-9]/[0-3][0-9]/[0-9][0-91")

translates to

set result [xmyAddMask "DATE" [xnmyTCLTransRE \
"NLO-IVIN[O-9V]/N[O-3VIN[0-9\]/N[0-9\]\[0-9\]"]]
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20.2.3 xmyDisableMask / disable_mask

Syntax
xnyDi sabl eMask conn_3270 mask_|i st
Return

0 - if no masks were disabled
1 - if any masks were disabled

Description

The xmyDisableM ask procedure disables aset of masks on a 3270 connection. If the
mask_list is empty, all enabled masks in the connection conn_3270 are disabled.
Otherwise, al masksin the xmyMask’s global array under the names given will be
disabled.

xmyDisableM ask takes the following attributes:

conn_3270 A handle to a 3270 connection
mask_list A comma and space separated list of mask names.
Examples

» For one mask

The MYNAH 4.X code

set result = di sabl e_mask("DATE")

translates to

set result [xnyDi sabl eMask $conn_3270 "DATE"]
* For a list of masks

The MYNAH 4.X code

set result = di sabl e_mask("DATE, TI ME")

translates to

set result [xnyDi sabl eMask $conn_3270 "DATE, Tl ME"]
» For all masks

The MYNAH 4.X code

set result = disable_mask("")

translates to

set result [xnyDi sabl eMask $conn_ 3270 ""]
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20.2.4 xmyEnableMask / enable_mask

Syntax
xnyEnabl eMask conn_3270 mask_|i st
Return

0 - if no masks were enabled
1 - if any masks were enabled

Description

The xmyEnableM ask procedure enables a set of masks on a 3270 connection. If the
mask_list is empty, all masks referenced by the global array xmyMask are enabled.
Otherwise, all masksinthexmyM ask’s array under the names given will be enabled.
The masks not known througimyM ask will not be enabled through this call. |

xmyEnableM ask takes the following attributes:

conn_3270 A handle to a 3270 connection.
mask_list A comma and space separated list of mask names.
Examples

» For one mask

The MYNAH 4.X code

set result = enabl e_nask(" DATE")

translates to

set result [xmyEnabl eMask $conn_3270 " DATE"]
* For a list of masks

The MYNAH 4.X code

set result = enabl e_mask("DATE, TI ME")

translates to

set result [xmyEnabl eMask $conn_3270 "DATE, Tl ME"]
* For all masks

The MYNAH 4.X code

set result = enable_nmask("")

translates to

set result [xnmyEnabl eMask $conn_3270 ""]
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20.2.5 xmyFieldBegin /fldbeg, fldbeg_tag

Syntax
xnyFi el dBegi n conn_3270 3270_position
Return
A Tcl list for the beginning of afield in the format {row column}
Description
The xmyFieldBegin procedure finds the beginning of afield and returnsit asalist.
xmyFieldBegin takes the following attributes:

conn_3270 A handle to a 3270 connection

3270 _position The location of the field being requested.
Either of the following formats is valid:
» {-position {row column}}
» {-tag tag -offset offset}

Examples
« fldbeg using variables
The MYNAH 4.X code
set position = fldbeg(rows, colums)
translates to

set position [xny_ListToPositionFur $conn_3270 \
[ xmyFi el dBegi n $conn_3270 [list -position\
[list $rows $col ums]]]]

« fldbeg using row/column values
The MYNAH 4.X code
set position = fldbeg(24, 2)
translates to

set position [xny_ListToPositionFur $conn_3270 \
[ xmyFi el dBegi n $conn_3270 \
[list -position [list 24 2]]1]]
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 fldbeg_tag with zero offset into the field
The MYNAH 4.X code
set position = fldbeg_tag("enpl oyee", 0)
translates to

set position [xny_ListToPositionFur $conn_3270 \
xnyFi el dBegi n $conn_3270 \
[list -tag "enpl oyee"]]]

« fldbeg_tag with offset into field of 2
The MYNAH 4.X code
set position = fldbeg_tag("enpl oyee", 2)
translates to

set position [xny_ListToPositionFur $conn_3270 \
[ xmyFi el dBegi n $conn_3270 \
[list -tag "enpl oyee" -offset 2]]]
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20.2.6 xmyFieldNext / fldnext

Syntax

xnyFi el dNext conn_3270 row col urm ?pr ot ect ed?

Return

A Tcl list for the next field in the format {row column}

Description

The xmyFieldNext procedure returns the location of the next field.
xmyFieldNext takes the following attributes:
conn_3270 A handle to a 3270 connection.

row Specifies the starting row. Enter a value from 1 to 27, depending
on the emulated screen size.

A value less than 1 returns the location of the first unprotected

field.

column Specifies the starting column. Enter a value from 1 to 132,
depending on the emulated screen size.

protected Specifies whether the field is protectedotected is one of the
following:

1 = Processing protected field
0 = Not processing.
Default = 0.

Examples

e Using variables
The MYNAH 4.X code
set position = fldnext(rows, colums)
translates to

set position [xny_ListToPositionFur $conn_3270 \
[ xmyFi el dNext $conn_3270 $rows $col ums] ]
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» Using row/column values and offset of 2 into the field
The MYNAH 4.X code
set position = fldnext(24, 2, 2)
translates to

set position [xny_ListToPositionFur $conn_3270 \
[ xmyFi el dNext $conn_3270 24 2 2]]

» For the next protected field
The MYNAH 4.X code
set position = fldnext(rows, colums, 1)
translates to

set position [xny_ListToPositionFur $conn_3270 \
[ xmyFi el dNext $conn_3270 $rows $col ums 1]]
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20.2.7 xmyFieldNextTag / fldnext_tag

Syntax
xnyFi el dNext Tag conn_3270 tag offset protected
Return
A Tcl list for the next field in the format {row column}
Description
The xmyFieldNextTag procedure returns the location of the next field.
xmyFieldNextTag takes the following attributes:

conn_3270 A handle to a 3270 connection

tag The tag name as the starting point
offset The offset from the tag

protected Specifies whether the field is protected

1 = Processing protected field
0 = Not processing.
Default = 0.

Examples
» With zero offset into the field
The MYNAH 4.X code
set position = fldnext_tag("enpl oyee", 0)
translates to

set position [xny_ListToPositionFur $conn_3270 \
[ xmyFi el dNext Tag $conn_3270 "enpl oyee" 0]]

» With offset into the field of 2
The MYNAH 4.X code
set position = fldnext_tag("enpl oyee", 2)
translates to

set position [xny_ListToPositionFur $conn_3270 \
[ xmyFi el dNext Tag $conn_3270 "enpl oyee" 2]]
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» For the next protected field, with zero offset into the field
The MYNAH 4.X code
set position = fldnext_tag("enpl oyee", 0, 1)
translates to

set position [xny_ListToPositionFur $conn_3270 \
[ xmyFi el dNext Tag $conn_3270 "enpl oyee" 0 1]]
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20.2.8 xmyGetEnvFur / getenv

Syntax
xnyGet EnvFur env_vari abl e
Return

A string containing the value of the requested variable, or an empty string if the
variable does not exist.

Description
The xmyGetEnvFur procedure gets an environment variable value and returnsiit.

xmyGetEnvFur takesthe following attribute:

env_variable A string containing the environment variable name.

Example
The MYNAH 4.X code
set var = getenv("HOWE")
translates to
set var [xnyGet EnvFur "HOVE"]
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20.2.9 xmy_ListToAttributeFur / (atr, atr_tag)

Syntax

xny_ListToAttributeFur [ist_of_attributes
Return

A number
Description

Thexmy_ListToAttributeFur proceduretranslatesa MY NAH 5.3 3270 field
attribute list into a FUR field attribute number.

xmy_ListToAttributeFur takesthe following attribute:

list_ of attributes  Lists the attributes returned by thetAttributes method.

Examples
o atr
The MYNAH 4.X code
set attribute = atr(Row, Col um)
translates to

set attribute [xmy_ListToAttributeFur [$conn_3270 \
getAttribute -position [list $Row $Col um]]]

 atr_tag with zero offset into the field
The MYNAH 4.X code
set attribute = atr_tag("tag_nanme", 0)
translates to

set attribute [xmy_ListToAttributeFur [$conn_3270 \
getAttribute -tag "tag_nane"]]

e atr_tag with offset into field of 2
The MYNAH 4.X code
set attribute = atr_tag("tag_nanme", 2)
translates to

set attribute [xmy_ListToAttributeFur [$conn_3270 \
getAttribute -tag "tag_nane" -offset 2]]

20-25




MYNAH System Scripting Guide BR 007-252-004
Conversion Runtime Procedures Issue 4, December 1998
Release 5.3 Revision 1, February 1999

20.2.10 xmy_ListToPositionFur / (col, fldbeg, fldbeg_tag, fldnext,
fldnext_tag)
Syntax
xny_Li st ToPositi onFur conn_3270 |ist_row col
Return
A number that corresponds to the FUR position value
Description

Thexmy_ListToPositionFur procedure translates a row-column position list into a
FUR position number.

xmy_ListToPositionFur takes the following attributes:

conn_3270 A handle to a 3270 connection.
list_row_col A list having the row and the column.
Example

set positionNunmber [xmy_ListToPositionFur $conn_3270 \
[ xmyFi el dNext $conn_3270 1 2]]
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20.2.11 xmyMoveCursorPattern / move_cursor_pattern

Syntax

xnmyMoveCur sorPattern conn_3270 pattern \
?occurrence ?row ?col unm ?attri but e????

Return

0 - if the pattern is not found
1 - if the patternis found

Description
The xmyM oveCur sor Patter n procedure moves the cursor to the desired pattern.
xmyM oveCur sor Patter n takes the following attributes:
conn_3270 A handleto a 3270 connection
pattern The pattern to search for

occurrence A number specifying which occurrence of the pattern

row The row from where to start looking
column The column from where to start looking
attribute A string to specify 3270 attributes for the pattern, consisting of one

or more of the following characters:
a Match all attributes (default)
u Match unprotected
m Modified unprotected
p Numeric protected
h Highlighted numeric protected

[ Invisible modified numeric protected

Example
The MYNAH 4.X code
set position = nobve_cursor_pattern("enpl oyee:")
translatesto

set position [nmove_cursor_pattern $conn_3270 "enpl oyee: "]
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20.2.12 xmyReconnect /reconnect

Syntax
xmyReconnect conn_3270 var
Return

0 - if it fails to reconnect
1-if it reconnected successfully

Description

The xmyReconnect procedure recreates a 3270 connection attempting to maintain as
much state as possibl e across the connections. It will not maintain certain statistically
oriented attributes, such as-dataBytesReceived or -lastK eyPr essed.

xmyReconnect takes the following attribute

conn_3270 var  The variable that has the handle to a 3270 connection.

Example
The MYNAH 4.X code
set position = reconnect ()
translatesto

set position [xnyReconnect conn_3270]
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20.2.13 xmyRecordCompareFur / test

Syntax

xnyRecor dConpar eFur  conn_3270 expr_result
Return

A number
Description

The xmyRecordCompar eFur procedure records the results of a comparison in the
global variable xmyCompareCode and the MYNAH xmyVar variables, such as
xmyVar (GoodCompar es) and xmyVar (FailedCompar es). However it does not
affect the handle's compari son val ue and therefore need not be called if the comparison
is done through a handle method. The value of the expr_result parameter is returned.

xmyRecordCompar eFur takes the following attributes:

conn_3270 A handle to a 3270 connection

expr_result The result of an expression, usually O or 1

Example
The MYNAH 4.X code

set x =1
test x ==
expect

01

end

translates to
set x 1

xmyRecor dConpar eFur $conn_3270 [expr {[string conpare \
[expr {$x == 1}] "1"] == 0O}]
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20.2.14 xmySetOutputLevelFur / print-level

Syntax

xny Set Qut put Level Fur
Return

None
Description

ThexmySetOutputL evel Fur procedure setsthe output level to avalue corresponding
to the xmyPrintLevel (FUR print-level) value. This procedure may be useful if you
are familiar with setting the FUR print-level but not the MYNAH 5.3

xmyVar (OutputL evel).

xmySetOutputL evelFur will perform the following print-level translations:

0 set xnyVar (Qut put Level ) {}}

1 set xnyVar (Qut put Level) {error conpare \
usage sutimge}}

5 set xmyVar (Qut put Level ) {error sutinage}}

6 set xnyVar (Qut put Level ) {error suttimng}}

default set xnyVar(CQutputlLevel) {error childscr conpare \
script summary sutimage testobj user}}

Example
The MYNAH 4.X code
set print-level = 3
translatesto

set xmyPrintlLevel 3; xmySet CutputLevel Fur
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20.3 FIN and FUR Scripts

This section contains the procedures that were created for working with both FIN and FUR

scripts.

Table 20-3 list the MYNAH 5.3 Tcl procedure, the MYNAH 4.x FIN and FUR command,
and the section where the description of the MYNAH 5.3 Tcl procedure can be found.

Table 20-3. FIN and FUR Commands to MYNAH 5.3 Mappings

MYNAH 5.3 Tcl Procedure | MYNAH 4.x FIN and Section
FUR Command(s)
xmyEOF eof Section 20.3.1
xmyAddMonth addmonth Section 20.3.2
XxmyAToN aton Section 20.3.3
xmyBreakPoint breakpoint Section 20.3.4
xmyCallPrompt prompt Section 20.3.5
xmyCallShell shell Section 20.3.6
xmyExpand $ Section 20.3.7
xmyFindLibPath load Section 20.3.8
xmyKeylGetK ey dbget-key Section 20.3.9
xmyM ultiPrompt multiprompt Section 20.3.10
xmyM ultiPromptField NA Section 20.3.11
xmy_Open open Section 20.3.12
xmyRand rand Section 20.3.13
xmyReadbr eak read Section 20.3.14
xmySetZero NA Section 20.3.15
xmySubString substring Section 20.3.16
xmyTCLTransRE rematch, adiff, addmask| Section 20.3.17
xmyTrim trim Section 20.3.18
xmyTypeOf typeof Section 20.3.19
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20.3.1 xmyEOF / eof

Syntax
xny_ECF fp
Return

1if EOF
0if not EOF

Description

The xmy_EOF procedure checks if the last character of afile has been read.

xmy_EOF takes the following attribute

fp A file pointer.
Example
The MYNAH 4.X code

while ( 'eof ( file_ponter ) )
set x =x +1

conti nue
endwhi | e

translates to

while {! [xnmy_EOF $file_ponter]} {

incr x 1
conti nue
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20.3.2 xmyAddMonth / addmonth

Syntax
xnyAddhont h dat e nont hs
Return
The date in seconds after adding monthsto it
Description
The xmyAddM onth procedure lets you add a number of months to a date.
xmyAddM onth takes the following attributes:

date The result of xmyDate.

months A number specifying the number of months to be added.

Example
The MYNAH 4.X code
set x = addnonth( today, 3 )
which adds 3 months to the current date, translates to
xnyAddMont h [ xnyDate] 3
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20.3.3 xmyAToN/aton

Syntax
xnyAToN number_string
Return

A number contained in the string, if possible, to convert. Returnsa0if the conversion
fails.

Description

The xmyAToN procedure emulates FIN/FUR'’s built-in aton function, converting
strings to numbers. The value it returnsis canonical, but no error checking is done on
the input. Thisisimplemented with C’s atof and atoi.

xmyAToN takes the following attribute:

number_string A string having a number in it.

Example
The MYNAH 4.X code
set x = aton( "09.44e-34" )
tranglatesto
set x [xmyAToN "09. 44e- 34"]
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20.3.4 xmyBreakPoint / breakpoint

Syntax

xnyBr eakPoi nt
Return

None
Description

The xmyBreakPoint procedure implements FIN/FUR'’s br eakpoint command,
letting you insert a break point into a script.

Example
The MYNAH 4.X code
br eakpoi nt set x aton( "09.44e-34" )
translatesto

xnyBr eakpoi nt; set x [xmyAToN "09. 44e-34"]
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20.3.5 xmyCallPrompt / prompt

Syntax
xnyCal | Pronpt
Return

pronpt ?default ?noecho??

The return value of xmyPrompt
Description

The xmyCallPrompt procedure emulates the FIN/FUR built-in prompt function.
xmyCallPrompt isused mainly by embedded engines.

xmyCallPrompt takes the following attributes:

prompt The string to be used as the prompt
default The default value for the variable. If thisis not supplied, the default
value is an empty string.
noecho Specifies whether or not the input should be echoed.
* 1=noecho
* 0=echo
Default value = 0.
Examples
The MYNAH 4.X code
set x = pronpt( "pronpt_string" )
set x = pronpt( "pronpt_string", default )
set x = pronpt( "pronpt_string", 0 )
set x = pronpt( "pronpt_string", 1)

translates, respectively, to

set x [xmyCal |l Pronpt "pronpt_string"]

set x [xmyCall Pronpt "pronpt_string" $defaul t]
set x [xmyCall Pronpt "pronpt_string" O]

set x [xmyCall Pronpt "pronpt_string" 1]
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20.3.6 xmycCallShell / shell

Syntax

xnyCal | Shel | shel | _command
Return

None
Description

The xmyCallShell procedure calls a shell command. At run-time, the MYNAH 4.3
shell " adiff" command is replaced by the MYNAH 5.3 xmyCmd diff method.

xmyCallShell takes the following attribute:

shell command A string containing the shell command.

Example
The MYNAH 4.X code
shel | "pwd"
translates to
set xmyReturnCode [xnyCall Shell "pwd"]
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20.3.7 xmyExpand/$

Syntax
xnyExpand file_nane
Return
An expanded file_name as a string
Description
The xmyExpand procedure performs environment variable expansion on a string.

xmyExpand takes the following attribute:

file_name A string containing a file name with environment variables.

Example
The MYNAH 4.X code
set x = $( "$HOMVE/ scripts" )
translates to
set x [xnyExpand "\ $HOWE/ scri pts"]
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20.3.8 xmyFindLibPath (load)

Syntax
xnyFi ndLibFile file
Return
A string containing the file name with a path
Description
The xmyFindLibFile procedure looks up afile on $xmyVar (LibraryPath).

In FIN/FUR, the built-in load command would use the library path provided in the
user’s .Xdefaults file to search for the script being loaded. To emulate this
functionality, the xmyFindL ibFile procedure uses the LibraryPath of the MY NAH
5.X engine asindicated in the configuration file to search for the SE.

xmyFindLibFile takes the following attribute:

file A string containing the file name.
Example

The MYNAH 4.X code

| oad abc

translatesto

xnySource [ xnyFi ndLibFile "abc.tcl"]
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20.3.9 xmyKeylGetKey / dbget-key

Syntax

xnyKeyl Get Key key
Return

A string containing the key
Description

The xmyK eylGetK ey procedure returns the key corresponding to the value in the
xmyFinFurDB keyed list.

xmyK eylGetK ey takes the following attribute:
key  Thevaueof akey.
Examples
The MYNAH 4.X code
set x = nmultipronpt()
translates to

set x [xmyMultiPronpt]
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20.3.10 xmyMultiPrompt / multiprompt

Syntax
xnmyMul ti Pronpt
Return

1if you are using an embedded SE
0if you are not using an embedded SE

Description

The xmyM ultiPrompt procedure requests input from a user, using the prompts and
variables specified by the previous xmyM ultiPromptField calls. xmyM ultiPrompt
usesxmy_PromptArgsand xmy_PromptVarsto get the arguments to xmyPrompt
and the variables in which to store the results. xmyM ultiPrompt does nothing if the
xmyVar (EngineType) is not embedded.

Examples
The MYNAH 4.X code
set x = nmultipronpt()
translates to
set x [xmyMultiPronpt]

This example sets two prompts and calls xmyM ultiPrompt. The password prompt
will not be echoed.

> xmyMul ti Pronpt Field varl "user nane :
"nmynah"xmyMul ti Pronpt Field var2 \
"password : " "" 1xnyMilti Pronpt

20-41




MYNAH System Scripting Guide BR 007-252-004
Conversion Runtime Procedures Issue 4, December 1998
Release 5.3 Revision 1, February 1999

20.3.11 xmyMultiPromptField

Syntax

xnmyMul ti Pronpt Fi el d pronpt_vari abl e pronpt ?default ?noecho??
Return

None
Description

The xmyM ultiPromptField procedure sets up an additional prompt for the next call
to xmyM ultiPrompt. If you use a background SE, xmyM ultiPromptField sets
prompt_variable to the default value. Otherwise xmyM ultiPromptField adds the
prompt_variable and prompt information to the global variablesxmy_PromptVars
and xmy_PromptArgs, respectively, for use by xmyM ultiPrompt.

xmyM ultiPromptField takes the following attributes:
prompt_variable  The variable to be used to store the input for this prompt.
prompt The string to be used as the prompt.

default The default value for the variable. If thisis not supplied, the
default value is an empty string.

noecho Specifies whether or not the input should be echoed.
* 1=noecho
* 0=echo

Default value = 0.

Examples
The MYNAH 4.X code

set x = multipronpt-field( enter_nanme )

set x = multipronpt-field( enter_nane, default )
set x = multipronmpt-field( enter_nane, 0 )

set x = multipronmpt-field( enter_nane, 1)

translates, respectively, to

xnmyMul ti Pronpt Field
xnmyMul ti PronptField
xnmyMul ti PronptField
xnmyMul ti Pronpt Field

"ent er _nane"
"enter_nane" $defaul t
"enter_nanme" 0
"enter_nanme" 1

X X X X
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This example sets two prompts and calls xmyM ultiPrompt. The password prompt
will not be echoed.

> xmyMul ti Prompt Field varl "user name : " "mynah"
> xnyMultiPronptField var2 "password : " "" 1
> xmyMul ti Pronpt
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20.3.12 xmy_Open /open

Syntax

xny_QOpen file node
Return

A file pointer if successful, O if failure
Description

The xmy_Open procedure opens afile, returning a0 if the file could not be opened.
If the fileis opened, xmy_Open returns afile pointer in the format file ###, where
## is anumber.

xmy_Open takes the following attributes:

file A string containing the file name.
mode  Setsthe file mode

e r=read

* W= write

e a=append

Example
The MYNAH 4.X code
set x = open( "/tnp/abc", "r" )
tranglatesto

set x [xmy_Open "/tnp/abc" "r"]
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20.3.13 xmyRand /rand

Syntax
xnyRand rand_val ue
Return
A number
Description
The xmyRand procedure lets you delete a batch job.
If rand_value
» <=0, xmyRand returns the next number in a counter.
» <0, the counter is first initialized to the absolute valueanfd value.

« =0and the counter has not been accessed before, it is first initialized to the process
id. ThexmyRandCounter variable stores the counter globally.

e >0, xmyRand returns a random number between 0 eard] value - 1.

xmyRand takes the following attribute:

rand_value A number.
Example

The MYNAH 4.X code

set x =rand( 1)

set x =rand( 0 )

set x =rand( -1)

translates, respectively, to

set x [xmyRand 1]
set x [xmyRand 0]
set x [xnyRand [expr {- 1}]]
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20.3.14 xmyReadbreak / read

Syntax

xnyReadBreak [ine list_of_vars
Return

None
Description

The xmyReadBreak procedure breaks up an input line and places the fields into the
variables based on the xmyReadDelimiter global variable.

xmyReadBreak takes the following attributes:

line A line containing multiple fields
list_of vars A list of variables
Example

The MYNAH 4.X code

read fp, variable2

translatesto

xnyReadBreak [gets $fp] {variable2} O

In this example, fp isafile pointer. After the statement is executed, the variablesfld1
and fld2 will contain the first two fields of the input line and fld3 will contain the
remainder of the line.

> xnyReadBreak [gets $fp] {fldl fld2 fld3}
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20.3.15 xmySetZero

Syntax

XnySet Zero array_nane subscript op
Return

None
Description

The xmySetZer o procedure makes sure elements of arrays trandated from FIN/FUR
have a value of 0 when first accessed. This should be used as atrace procedure on the
array.

xmySetZ er o takes the following attributes:

array_name An array that needs initialization
subscript A subscript that isvalid in Tcl

op The operation to be performed on the array, which is any
combination of the following:

e r=read
e W=write

* U=inset

Example

When the following statement is executed, Tcl invokes xmySetZer o with the three
arguments whenever the array IntArray isread or unset.

> trace variable IntArray ru xmySet Zero
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20.3.16 xmySubString / substring

Syntax

xnySubstring string start ?num of _char?
Return

A string that is a substring of the parameter string
Description

The xmySubstring procedure emulates FIN/FUR's built-in substring function and
indexes the string from 1 rather than 0.

xmySubstring takes the following attributes:

string The string from which to get the substring.
start A number specifying the starting position.
num_of char A number specifying the number of characters from the start.
Example
The MYNAH 4.X code
set X substr( string, start )

set X substr( string, start, 5)
tranglates, respectively, to

set x [xnySubstring $string $start]
set x [xnySubstring $string $start 5]

This example returns mynah project.

> xmySubstring "the nynah project" 5
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20.3.17 xmyTCLTransRE / (rematch, adiff, addmask)

Syntax

xmyTCLTransRE reg _expr
Return

A Tcl regular expression
Description

The xmyTCL TransRE procedure is used during the trandlation of rematch, adiff,
and addmask to FIN/FUR/ADDAM regular expressionsinto TCL regular
expressions.

xmyTCL TransRE takes the following attribute:

reg_expr A FIN/FUR regular expression.

Example
The MYNAH 4.X code
rematch( "[a-z]" );
tranglatesto

regexp [ xmyTCLTransRE "\[a-z\]" ] [ $handle -data ]
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20.3.18 xmyTrim /trim

Syntax
xnyTrim string ?npde ?chars??
Return
The trimmed string
Description
The xmyTrim procedure emulates FIN/FUR'’s built-in trim function.

xmyTrim takes the following attributes:

string The string to be trimmed.

mode A number controlling how the characters are stripped.
» 1 - Strip from the end of the string only
» 2 - Strip from the beginning of the string only
» 3 - Strip from both ends of the string only
» 4 - Strip from the entire string.

Default = 1.

chars The characters that need to stripped.

Default =" ".
Example
The MYNAH 4.X code
set x =trim string)
set x =trim string, 1)
set x =trim string, 2 )
set x =trim string, 3)
set x =trim string, 4 )
set x =trim string, node, "abced" )

tranglates, respectively, to

set x [xmyTrim $string]

set x [xmyTrim $string 1]

set x [xmyTrim $string 2]

set x [xmyTrim $string 3]

set x [xmyTrim $string 4]

set x [xmyTrim $string $node "abced"]
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20.3.19 xmyTypeOf / typeof

Syntax
xnyTypeOX any_val ue
Return
Thetype of any_value asastring
Description
The xmyTypeOf procedure emulates FIN/FUR'’s built-irtypeof function.
xmyTypeOf takes the following attribute:

any value Any value, i.e., an integer, floating point number, string, or file
pointer.

Example
The MYNAH 4.X code
set x = typeof( variable )
translates to
set x [xnyTypeOf $vari abl e]
This example returni$oat.

> xmyTypeOF 5. 67
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20.4 Converted ADDAM Scripts

This section contains the procedures that were created for working with ADDAM scripts

only.

Table 20-4 list the MYNAH 5.3 Tcl procedure, the MYNAH 4.x ADDAM command, and

the section where the description of the MYNAH 5.3 Tcl procedure can be found.

Table 20-4. ADDAM Commands to MYNAH 5.3 Mappings

MYNAH 5.3 Tcl Procedure | MYNAH 4.x ADDAM Section
Command(s)
checktags checktags Section 20.4.1
create dot_out_file NA Section 20.4.2
export export Section 20.4.3
extratags extratags Section 20.4.4
fcifcomp fcifcomp Section 20.4.5
fciffield fciffield Section 20.4.6
fcifmatch fcifmatch Section 20.4.7
get_parm NA Section 20.4.8
postincr NA Section 20.4.9
printf printf Section 20.4.10
prt3270_connect NA Section 20.4.11
readfile readfile Section 20.4.12
reorder reorder Section 20.4.13
setvl setvl Section 20.4.14
Soprespc soprespc Section 20.4.15
sprintf sprintf Section 20.4.16
substr substr Section 20.4.17
top_connect NA Section 20.4.18
vl vl Section 20.4.19
xmylmport import Section 20.4.20
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20.4.1 checktags / checktags

Syntax

checktags handl e ?list_of tags?
Return

Number of additional tags
Description

The checktags procedure creates an FCIF message handle using the data from the
message pointed to by the connection handle. The FCIF compar e method is used to
comparethe given FCIF message against thelist of tags. The number of additional tags
in the FCIF message is returned.

See Section 14 for details on the FCIF compar e method.
checktags takes the following attributes:

handle Specifies the connection handle.
list_ of tags Specifies an optional list of tags, e.q., {tagl tag2} .
Example

The MYNAH 4.X code
checktags( "allowed listl" );
tranglatesto

checkt ags $handl e "allowed I|ist1"
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20.4.2 create_dot_out_file

Syntax

create _dot _out file handl e
Return

Null
Description

Thecreate dot_out_file procedure copies the message file pointed to by the
connection handle into the file <script name>.out_file in the output directory.

create dot_out_file takes the following attribute:

handle The connection handle of the desired message file.

Example

> create_dot _out file $connl
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20.4.3 export / export

Syntax
export tag val ue
Return
The value value added to the symbol table
Description
Theexport procedure updates the symbol table with the giventag and value attributes.
Example
The MYNAH 4.X code

export( "a", "a" );

translates to

export a a
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20.4.4 extratags / extratags

Syntax

extratags handle ?list_of _tags?
Return

Number of additional tags
Description

The extratags procedure creates an FCIF message handle using the data from the
message pointed to by the connection handle. FCIF extraT ags method is used to
compare the given FCIF message against the list of tags.The list of additional tagsin
the FCIF message is returned.

See Section 14 for details on the FCIF compar e method.

extratags takes the foll owing attributes:

handle Specifies the connection handle.
list_ of tags Specifies an optional list of tags, e.q., {tagl tag2} .
Example

The MYNAH 4.X code
extratags( "allowed listl" );
translatesto

extratags $handle "allowed Iist1"
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20.4.5 fcifcomp / fcifcomp

Syntax

fcifconp handl e section_nanme section_nunber tag offset |engthl
rel ational _operator val ue

Return

-1 - indicates amatch but afailed comparison
0 - indicates no matches
1 - indicates a match and the comparison(s) matched successfully

Description

The fcifcomp procedure creates an FCIF message handle using the data from the
message pointed to by the connection handle. The FCIF compar eT ags method is used
to compare the given FCIF message for the given tag against the given value. The
return code is set depending on the results of the comparison.

See Section 14 for details on the FCIF compar €T ags method.

fcifcomp takes the following attributes:

handle Specifies the connection handle.
section_name Description of the tag using the section name.
section_number Description of the tag using the section number.
tag Description of the tag using the tag name.
offset Specifies the number of bytes from the beginning of the
section.
length Specifies the length of the tag.
relational_operator Specifiesthe relational operator used when comparing the
received value with the expect value.
value Value against which the received value will be compared.
Example
The MYNAH 4.X code
fci f conp(" CRS", 0, "REC. ACL(2).CTID(1)",0,-1,"=",\
"TN[ 2016260422]");
translates to
fcifcomp $handle "CRS' 0 "REC. ACL(2).CTID(1)" 0\

[ expr - 1] "=" "TN\[2016260422\]"
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20.4.6 fciffield / fciffield

Syntax

fciffield handl e output section_name section_number \
tag offset |ength

Return
Vaue of the tag found in the FCIF message
Description

Thefciffield procedure creates an FCIF message handle using the data from the

message pointed to by the connection handle. The FCIF get Tag method is used to get

the value of the tag described by the parameter’s section name, section number, tag
name, offset, and length.

SeeSection 14for details on the FCIBetTag method.

fciffield takes the following attributes:

handle Specifies the connection handle.

output Specifies the output containing the value of the requested tag.
section_name Description of the tag using the section name.

section_number  Description of the tag using the section number.

tag Description of the tag using the tag name.
offset Specifies the offset of the tag.
length Specifies the length of the tag.

Example

The MYNAH 4.X code

fciffield(y,"CRS",0,"REC. ACL(2).1CE(1)",0,-1);

translates to

fciffield $handle y "CRS" 0 "REC. ACL(2).I1CE(1)" O [ expr - 1]

20-58



BR 007-252-004 MYNAH System Scripting Guide
Issue 4, December 1998 Conversion Runtime Procedures
Revision 1, February 1999 Release 5.3

20.4.7 fcifmatch / fcifmatch

Syntax
fci fmatch handl e function order nunmber suffix
Return

0 - if any of the matches fail
1 - if al of the matches are successful

Description

The fcifmatch procedure creates an FCIF message handle using the data from the
message pointed to by the connection handle. The message is compared against the
following regular expressions:

..... <function>

........... <order>
............ <nunber >
.............. <nunber >
.................... <suffix>

> > > > >

fcifmatch takes the following attributes:

handle Specifies the connection handle.

function Specifies the FCIF header function types (positions 6-8).

order Specifies the FCIF header order type (position 12).

number Specifies the FCIF header order number (positions 13-24 or 15-26).

suffix Specifies the FCIF header correction suffix (position 21)
Example

The MYNAH 4.X code

fcifmatch("", ", "329ADAMS092", " ") ;

tranglatesto

fcifmatch $handle "" "" "329ADAMS092" ""
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20.4.8 get_parm

Syntax
get _parm par anet er _nane
Return

Vaue of the symbol table value
-1if the parameter does not exist

Description

The get_parm procedure checks if the given parameter existsin the symbol table. If
it isfound, the corresponding value is returned. Else the local parameter list is
searched. If it isfound, the corresponding valueis returned. Else the global parameter
listissearched. If it isfound, the corresponding value isreturned. Else, -1 isreturned.

get_parm takes the following attribute:
parameter_name  The name of the required parameter.

Example

> get _parm $host _nane
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20.4.9 postincr

Syntax

postincr variable increnent_val ue
Return

Original value of the variable
Description

The postincr procedure increments the value of the variable by the value of the
increment.

postincr takes the following attributes:
variable Specifies the variable to be incremented.

increment_value Specifies the incremental numeric value.

Example

> postincr $t1 5
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20.4.10 printf / printf

Syntax

printf format argunents
Return

0
Description

The printf procedure formats a string based on the format and arguments supplied.
The output is written to stdout.

printf takes the following attributes:

format Specifies the format to be applied to the string.
arguments Specifies any optional format arguments to be applied to the
string.
Example

The MYNAH 4.X code
printf( "%", "abc" );
translates to

printf "%" "abc"
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20.4.11 prt3270_connect

Syntax

prt 3270_connect
Return

PRT3270 connection handle
Description

Theprt3270_connect procedure returns an existing PRT3270 connection handleor if
one does not exist, it creates and returns a new PRT3270 connection handle.

If anew connection handle is created, then the protocol handler name is taken from
thelocal runtime. It resultsin an error if the protocol handler isnot defined inthelocal
runtime.

The listen mode attribute for connection is set to the value of the variable
SCRIPT_START_TIME. If thisvariable is not defined, then the attribute is set to
MSG_LISTEN_NOW.

Example

> prt3270_connect
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20.4.12 readfile / readfile

Syntax
readfil e variable fil enane
Return

null ("") - if thefileis not readable
Thefile contentsif the fileis read successfully

Description
The readfile procedure reads the specified file and populates the given Tcl variable.

readfile takes the following attributes:

variable Specifiesthe Tcl variable to be populated by the contents of the
read in file.
filename Specifies the name of the file to be read.
Example

The MYNAH 4.X code
readfile( y, "/tnp/bryan" );
translatesto

readfile y "/tnp/bryan"
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20.4.13 reorder / reorder

Syntax

reorder handle aggr_to_reorder ?list_of _tags?
Return

None
Description

Thereorder procedure creates an FCIF message handle using the data from the
message pointed to by the connection handle. The FCIF reorder command is used to
reorder the aggregates of both the current and the master FCIF, using the values of tags
inside the aggregates to determine the new ordering of the given FCIF message for the
given tag against the given value.

See Section 14 for details on the FCIF r eor der method.

reorder takes the following attributes:

handle Specifies the connection handle.
aggr_to_reorder Specifies the aggregate to reorder.
list_of tags Specifies the tags inside the aggregates that are used to

determine the new ordering of the given FCIF message.

Example
The MYNAH 4.X code
reorder( y, "tagl", "tag2", vy, v, vy, vy, "abc" );
translates to

reorder $handle $y "tagl" "tag2" $y $y $y $y "abc"
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20.4.14 setvl / setvl

Syntax

setvl value
Return

Vaue
Description

The setvl procedure entersanew tag, called VL_OVERRIDE, inthelocal runtimetag
and setsit to the given value.

Example

> setvl "val _vI"
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20.4.15 soprespc / soprespc

Syntax

soprespc handl e response_code
Return

1if amatchisfound, else 0
Description

The soprespc procedure creates an FCIF message handle using the data from the
message pointed to by the connection handle. The FCIF compar eT ags method is used
to check for atag "SN" with the given response code.

See Section 14 for details on the FCIF compar €T ags method.
sopr espc takes the following attributes:

handle Specifies the connection handle.

response_code Specifies the response code used to check for the SN tag.

Example
The MYNAH 4.X code
soprespc( "code" );
translates to

soprespc $handl e "code"
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20.4.16 sprintf / sprintf

Syntax

sprintf variable format ?argunments?
Return

0
Description

The sprintf procedure formats a string based on the format and arguments
supplied.The given Tcl variable contains the formatted string.

sprintf takes the following attributes:

variable Specifies the Tcl variable containing the formatted string.

format Specifies the format to be applied to the string.

arguments Specifies any optional arguments to be applied to the string.
Example

The MYNAH 4.X code

sprintf(y, "% % %W %W %d %d %W@", y, "xyz", 5 6, 7, 8 9);
translates to

sprintf v "% % % % % % %" $y "xyz" 56 7 8 9

20-68



BR 007-252-004 MYNAH System Scripting Guide
Issue 4, December 1998 Conversion Runtime Procedures
Revision 1, February 1999 Release 5.3

20.4.17 substr/ substr

Syntax

substr output_string input_string offset ?length?
Return

Substring value
Description

The substr procedure extracts a substring from the given input string. The substring
parameters are offset and length. The extracted substring is returned in the given
output string parameter.

substr takes the following attributes:

output_string Specifies the variable that will contain the output string.

input_string Specifiestheinput string or avariable containing the input string.
offset Specifies the substring offset.
length Specifies the substring length.

Example

The MYNAH 4.X code
substr( y, y, x, X );
translates to

substr y $y $x $x
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20.4.18 top_connect

Syntax

top_connect
Return

TOP connection handle
Description

Thetop_connect procedure returns an existing TOP connection handle or if one does
not exist, it creates and returns a new TOP connection handle.

If anew connection handle is created, then the protocol handler name is taken from

thelocal runtime. It resultsin an error if the protocol handler isnot defined inthe local
runtime.

The listen mode attribute for connection is set to the value of the variable
SCRIPT_START_TIME. If thisvariable is not defined, then the attribute is set to
MSG_LISTEN_NOW.

Example

> top_connect
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20.4.19 vl /vl

Syntax

vl
Return

Vaue of tag vl if found, else-1
Description

The vl procedure looks for atag called VL in the symbol table. If thetag is not found,
vl next looksin the local and global runtime parameters. If the tag is found, the value
of the tag isreturned. If thetag is not found, nothing is returned.

Example
The MYNAH 4.X code
vl ;
tranglatesto

set val vl [vl]
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20.4.20 xmylmport /import

Syntax

xnyl nmport vari abl e_name
Return

Value of passed variable or string if found, else Null (")
Description

The xmylmport procedure returns the current value of a passed variable. The
processing searches for this passed tag value in, in descending order, the Symbol
Table, thelocaruntimearray, and the globa runtime array. If itisfound in any of these
three places, xmyl mport returnsthefound value. If itisnot found in any of thesethree
places, xmylmport returnsaNULL (") value.

Examples
The MYNAH 4.X code
import( y, "w' );
translatesto
set y [ xnylnport "w' ]
This example shows returning a value from a passed variable.

> set x "tag_ 1"
set valuel [ xnylnport $x ]

This example shows returning a value from a string.

> set valuel [ xnylnport "tag 1" ]
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20.5 Converted Tsf Scripts

This section contains the procedures that were created for working with Tsf scripts only.

Table 20-4 list the MYNAH 5.3 Tcl procedure, the MY NAH 4.x Tsf command, and the
section where the description of the MYNAH 5.3 Tcl procedure can be found.

Table 20-5. Tsf Commands to MYNAH 5.3 Mappings

MYNAH 5.3 Tcl Procedure MYNAH 4.x Tsf Section
Command(s)
add_to_symtab_if not_already there |[NA Section 20.5.1
send_app_to _app_message NA Section 20.5.2
send_script NA Section 20.5.3
send_script_and_check_threshold NA Section 20.5.4
set_up_parent_script NA Section 20.5.5
wait_for_child_scripts NA Section 20.5.6
XxmyAddToSymThl NA Section 20.5.7
xmyRunTestEvents NA Section 20.5.8
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20.5.1 add_to_symtab_if not_already_there

Syntax

add_to_symab_if_not_already_t here var val ue
Return

None
Description

Theadd_to symtab _if not_already there procedure adds the specified variable
and the corresponding val ue to the symbol table if the variable does not exist in the
symbol table. If the variable exists in the symbol table, nothing is done.

add_to_symtab_if_not_already_there takes the following attributes:

var Specifies the name of the variable.
value Specifies the value of the variable.
Example

> add_to_symtab_if_not_already_t here host_nane pyi bml
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20.5.2 send_app_to_app_message

Syntax

send_app_t o_app_nessage handl e script ?attributes?
Return

An error if the send fails, else “success”
Description

Thesend_app_to app_message procedure processes the given Template script by
substituting the variable names with values from the symbol table. The processeq
message is sent to the protocol handler using the given connection handle. The
optionalsend attributes are used by teend method.

send_app_to_app_message takes the following attributes:

handle Specifies the connection handle.

script Specifies the name of the template script to be processed.

attributes Specifies the optional attributes to be sent to the handle.
Example

> send_app_t o_app_nessage $connl /u/ madmi n/scripts/sl
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20.5.3 send_script

Syntax

send_script se _group script ?attributes?
Return

The string the child script execution returns
Description

The send_script procedure sets the given attributes as local run time in the symbol
table. It also setsthe script start timein thelocal run time, if the tag existsin the local
run time. The given script is sent to the given SE Group for processing or it islocally
processed if single engine execution is specified.

The return code resulting from the child script execution is returned.

send_script takes the following attributes:

se_group Specifies the SE Group processing the script.

script Specifies the name of the script to be sent to the SE Group.

attributes Specifies any optional attributes to be set in the symbol table.
Example

> send_script SeGpl /opt/SUNWryn/scripts/sl.tcl

20-76



BR 007-252-004 MYNAH System Scripting Guide
Issue 4, December 1998 Conversion Runtime Procedures
Revision 1, February 1999 Release 5.3

20.5.4 send_script_and_check_threshold

Syntax
send_script_and_check_threshold se _group script ?attributes?

Return

The string “success” if the child script succeeds. The script terminates in case of an
error and the error count exceeds a given threshold.

Description

Thesend_script_and_check_threshold procedure sets the given attributes as local
run time in the symbol table. It also sets the script start time in the local run time, if the
tag exists in the local run time. The given script is sent to the given SE Group for
processing or it is locally processed if single engine execution is specified.

If the given script execution fails, then the error count is incremented.If the error count

exceeds the given threshold, then the script execution terminates. Else "success] is

returned.

send_script_and_check_threshold takes the following attributes:

se group Specifies the SE Group processing the script.

script Specifies the name of the child script to be sent to the SE Groyp.

attributes Specifies any optional attributes to be set in the symbol table.
Example

> send_script_and_check_threshold \
SeGpl /opt/ SUNWhyn/ scripts/sl.tcl
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20.5.5 set_up_parent_script

Syntax

set _up_parent _script threshold linit user_db file _nane
Return

Null (")
Description

Theset_up_parent_script procedure adds the specified threshold limit to the symbol
table. set_up_parent_script also read the specified user db file.

set_up_parent_script takes the following attributes:

threshold_limit Specifies the threshold limit to be added to the symbol
table.
Default = 0.

user_db_file name Specifies the name of the user database file.

Default ="" (null).

Example

> set _up_parent _script 1 /opt/SUNWryn/ nynah_hone/ dat a/ user db
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20.5.6 wait_for_child_scripts

Syntax

wait_for_child_scripts nsg _handles |ist
Return

Exitsif the threshold is exceeded, else returns Null ("")
Description

Thewait_for_child_scripts procedure waits for the child scripts, specified in the list
of message handles, to complete. If any of the message handles fails, the script
threshold count is increased. If the count is greater than the threshold limit, all child
scripts specified in the list of message handles are cancelled and the parent script exits
with the string exceeded threshold.

wait_for_child_scriptstakesthe following attribute:

msg_handles list  Thelist of message handles.

Example
> wait_for_child_scripts $nh set nh {nl n2 nB n¥}
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20.5.7 xmyAddToSymTbl

Syntax

xnyAddToSymrbl [ist_of_vari abl el val ue_pairs
Return

None
Description

The xmyAddToSymThbl procedure updates the symbol table with the given
variable/value pairsif the given variable does not already exist in the symbol table.

xmyAddToSymT bl takes the following attribute:

list of variable/value pairs Sets of variables and values to be added to the

symbol table.
Example
> xmyAddToSynTbl {
{ X_RCOWB "1.9" }
{ X_TECH " KyYL" }
{ X_CNTR " SCRI PTCTR" }
{ X do-center "sctr” }
{ X_do-signon "t ph" }
{ X do-password "1234tonmh" }
{ xJoBID1 "x" '}
{ X_SEQL "x" o}
}
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20.5.8

Syntax

xmyRunTestEvents

xnmyRunTest Events [ist_of _events

Return

None

Description

The xmyRunT estEvents procedure processes a Tcl list of "events' that look similar
to the statements found in a4.3 TSF (Test Specification File).

The test events can be of the following types.

Any event starting with "~" is treated as a comment and is ignored.

testcase begin: To signify the beginning of a test case. This is equivalent to
xmyBegin method, e.g.,
{testcase 3178 begin}.

testcase end: To signify the ending of a test case. This is equivalent to the
xmyEnd method, e.g.,
{testcase 3178 end}.

3270: Represents a 3270 testlet to be executed, e.qg.,
{step 9999 3270 $se_(Cp01 $P1/logout.fur.tcl {}}.

The step is identified by a numeric id, followed by the SE Group in which this
script should be executed, followed by tes#l etscript which needs to be executed.

ASYNC: Represents an ASYNC testlet to be executed, e.g.,
{step 9999 ASYNC $se_(Gp01 $P2/f02.fin.tcl {}}.

The step is identified by a numeric id, followed by the SE Group in which this
script should be executed, followed by testletscript that needs to be executed.

SND: Represents a TOPCOM message which needs to be sent, e.g.,
{step 9999 SND $ph_sndDCl $P2/ RV\BLKO3}.

The step is identified by a numeric id, followed by the TOPCOM protocol handl
to which the message is to be sent, followed by the filename that contains the
message to be sent.

RCV: Means that a TOPCOM message needs to be received, e.g.,
{step 9999 RCV $se_Gp02 $P2/ RWBLKO3. spec. tcl\
{protocol _handler "prtDCl "}}.
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» The step is identified by a numeric id, followed by the SE Group in which this
script should be executed, followed by the testlet name that has the logic to do the
TOPCOM receive, followed by the protocol handler name that should be used for
the TOPCOM receive.

« DCE: Represents a DCE testlet to be executed, e.g.,
{step 9999 DCE $se_(Gp01 $P2/f02.fin.tcl {}}.

» The step is identified by a numeric id, followed by the SE Group in which this
script should be executed, followed by thaletscript that needs to be executed.

xmyRunTestEvents takes the following attribute:

list_of events A list of events.

Example

> xmyRunTest Events {
{testcase 3178 begi n}
{step 10 3270 $se_group $P1/child script_1\
{{X_ ims-wfado "SL3"} {X |ogdata "abc def _ghi"}}}
{testcase 3178 end}
{~step 180 SND $se_group $P1/ RVWBLKO01}

}
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Appendix A: Basic Tcl Commands

This Appendix contains hard copy versions of the manual pages for the the basic Tcl
commands.

Asin Section 6, in this Appendix the terms fileName and fileld are used. While they seem
similar, possibly synonymous, they are very different.

fileNameisthe name of afilein the operating system, and fileld isan identifier Tcl creates
when you open fileName using the open (Appendix A.39) command; fileld isahandleto
the open fileName. For example, assumeyou have afilecalled Login_scriptl and you want
to open it. Y ou could type the following:

> open Login_scriptl
file3

Login_scriptlisafileNameandfile3isafileld. Aswith all handles, you canassign afilel d
to avariable, such asin

> set x [open Login_scriptl1]
file3
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A.l1 append
Syntax

append var Nane val ue ?value value ...?
Description

The append command append all of the value arguments to the current value of
variable var Name. If varName doesn'’t exist, it is given a value equal to the
concatenation of all thealue arguments. This command provides an efficient way to
build up long variables incrementally. For example

append a $b

is much more efficient than
set a $a$b

if $ais long.
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A.2 array

Syntax

array option arrayNane ?arg arg ...?

Description

The array command performs one of several operations on the variable given by
arrayName. arrayname must be the name of an existing array variable. The option
argument determines what action is carried out by the command. The legal options
(which may be abbreviated) are:

array anymor e arrayName searchld

Returns 1 if there are any more elements left to be processed in an
array search, O if al elements have already been returned.
Searchldindicateswhich search on arrayNameto check, and must
have been the return value from a previousinvocation of array
startsearch. Thisoption is particularly useful if an array has an
element with an empty name, since the return value from array
nextelement won't indicate whether the search has been
completed.

array donesear ch arrayName searchld

This command terminates an array search and destroys all the state
associated with that sear@earchld indicates which search on
arrayName to destroy, and must have been the return value from

a previous invocation @frray startsearch. Returns an empty

string.

array names arrayName

Returns a list containing the names of all of the elements in the
array. If there are no elements in the array then an empty string is
returned.

array nextelement arrayName searchid

Returns the name of the next elemerdarirayName, or an empty
string if all elements odrrayName have already been returned in
this search. Theearchld argument identifies the search, and must
have been the return value ofamay startsearch command.
Warning: if elements are added to or deleted from the array, then
all searches are automatically terminated just asréy

donesear ch had been invoked; this will cauae ay nextelement
operations to fail for those searches.

array sizearrayName

Returns a decimal string giving the number of elements in the
array.
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array startsearch arrayName
This command initializes an el ement-by-element search through
the array given by arrayName, such that invocations of the array
nextelement command will return the names of the individual
elementsin the array. When the search has been completed, the
array donesear ch command should be invoked. Thereturn value
isasearch identifier that must be used in array nextelement and
array donesearch commands; it allows multiple searches to be
underway simultaneously for the same array.
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A.3 break
Syntax

br eak
Description

Thebreak command may beinvoked only inside the body of alooping command such
asfor or foreach or while. It returnsa TCL_BREAK code to signal the innermost
containing loop command to return immediately.
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A.4 case

Syntax

case string ?in? patlList body ?patlList body ...?
case string ?in? {patlList body ?patList body ...7?}

Description

NOTE — The case command isobsolete and i s supported
only for backward compatibility. At some point in the
future it may be removed entirely. Y ou should use the
switch command instead.

The case command matches string against each of the patList argumentsin order.
Each patList argument isalist of one or more patterns. If any of these patterns matches
string then case evaluates the following body argument by passing it recursively to the
Tcl interpreter and returnstheresult of that eval uation. Each patList argument consists
of asingle pattern or list of patterns. Each pattern may contain any of the wild-cards
described under string match. If apatList argument is default, the corresponding
body will be evaluated if no patList matches string. 1f no patList argument matches
string and no default is given, then the case command returns an empty string.

Two syntaxes are provided for the patList and body arguments. The first uses a
separate argument for each of the patterns and commands; this form is convenient if
substitutions are desired on some of the patterns or commands. The second form
places all of the patterns and commandstogether into a single argument; the argument
must have proper list structure, with the elements of the list being the patterns and
commands. The second form makes it easy to construct multi-line case commands,
since the braces around the whole list make it unnecessary to include a backslash at
the end of each line. Since the patList arguments are in bracesin the second form, no
command or variable substitutions are performed on them; this makes the behavior of
the second form different than the first form in some cases.
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A.5 catch

Syntax

catch script ?varNane?
Description

The catch command may be used to prevent errors from aborting command
interpretation. catch callsthe Tcl interpreter recursively to execute script, and always
returnsa TCL_OK code, regardless of any errors that might occur while executing
script. Thereturnvaluefrom catch isadecimal string giving the code returned by the
Tcl interpreter after executing script. Thiswill be 0 (TCL_OK) if there were no errors
in script; otherwise it will have a non-zero value corresponding to one of the
exceptional return codes (seetcl.h for the definitions of code values). If the varName
argument is given, then it gives the name of avariable; catch will set the variable to
the string returned from script (either aresult or an error message).
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A6 cd

Syntax

cd 2di r Nane?
Description

cd change the current working directory to dirName, or to the home directory (as
specified in the HOME environment variable) if dirName is not given. If dirName
starts with atilde, then tilde-expansion is done as described for Tcl_TildeSubst.
Returns an empty string.
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A.7 close

Syntax

close fileld
Description

Closes thefile given by fileld. fileid must be the return value from a previous
invocation of the open command; after this command, it should not be used anymore.
If fileld refersto acommand pipelineinstead of afile, then close waitsfor the children
to complete. The normal result of this command is an empty string, but errors are
returned if there are problemsin closing the file or waiting for children to complete.
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A.8 concat

Syntax
concat ?arg arg ...?
Description

This command treats each argument as alist and concatenates them into asinglelist.
It also eliminates leading and trailing spacesin thearg’'s and adds a single separator
space betweeaarg's. It permits any number of arguments. For example, the command

concat a b {c d e} {f {g h}}
will return

abcdef {gh}
as its result.

If no args are supplied, the result is an empty string.
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A.9 continue

Syntax
conti nue
Description

The continue command may be invoked only inside the body of alooping command
such asfor or foreach or while. It returnsa TCL_CONTINUE codeto signal the
innermost containing loop command to skip the remainder of the loop’s body but
continue with the next iteration of the loop.
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A.10 eof
Syntax

eof fileld
Description

The eof command returns 1 if an end-of-file condition has occurred on fileld, O
otherwise. fileid must have been the return value from a previous call to open, or it
may be stdin, stdout, or stderr to refer to one of the standard I/O channels.
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A.11 error

Syntax

error nessage ?info? ?code?
Description

Returnsa TCL_ERROR code, which causes command interpretation to be unwound.
Message is a string that is returned to the application to indicate what went wrong.

If the info argument is provided and is non-empty, it is used to initialize the global
variable errorInfo. errorinfo isused to accumulate a stack trace of what wasin
progresswhen an error occurred; as nested commands unwind, the Tcl interpreter adds
information to errorinfo. If theinfo argument is present, it isused to initialize
errorinfo and thefirst increment of unwind information will not be added by the Tcl
interpreter. In other words, the command containing the error command will not
appear inerrorlnfo; initsplacewill beinfo. Thisfeatureis most useful in conjunction
with the catch command: if a caught error cannot be handled successfully, info can be
used to return a stack trace reflecting the original point of occurrence of the error:

catch {...} errMsg set savedinfo $errorinfo ... error \
$errMsg $savedl nfo

If the code argument is present, then its value is stored in the err or Code global
variable. Thisvariableisintended to hold a machine-readable description of the error

in caseswhere such information isavailable; seethe section BUILT-IN VARIABLES
below for information on the proper format for the variable. If the code argument is

not present, then error Code is automatically reset to “NONE" by the Tcl interpreter
as part of processing the error generated by the command.
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A.12 eval

Syntax
eval arg ?arg ...?
Description

The eval command concatenates all its arguments in the same fashion as the concat
command, passesthe concatenated string to the Tcl interpreter recursively, and returns
the result of that evaluation (or any error generated by it). eval takes one or more
arguments, which together comprise a Tcl script containing one or more commands.
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A.13 exec

Syntax
exec ?sw tches? arg ?arg ...?
Description

The exec command treats its arguments as the specification of one or more
subprocesses to execute. The arguments take the form of a standard shell pipeline
where each arg becomes one word of a command, and each distinct command
becomes a subprocess.

If theinitial arguments to exec start with —then they are treated as command-line
switches and are not part of the pipeline specification. The following switches are
currently supported:

—keepnewline Retains a trailing newline in the pipeline’s output. Normally a
trailing newline will be deleted.

-— Marksthe end of switches. The argument following this one will
be treated as the first arg even if it starts with a —.

If anarg (or pair ofarg’'s) has one of the forms described below then it is usedday

to control the flow of input and output among the subprocess(es). Such arguments will
not be passed to the subprocess(es). In forms such fdleName” fileName may

either be in a separate argument from “<” or in the same argument with no
intervening space (i.e. ‘fdeName”).

| Separates distinct commands in the pipeline. The standard output
of the preceding command will be piped into the standard input of
the next command.

|& Separates distinct commands in the pipeline. Both standard output
and standard error of the preceding command will be piped into
the standard input of the next command. This form of redirection
overrides forms such as 2> and >&.

< fileName The file named byileName is opened and used as the standard
input for the first command in the pipeline.

<@ fileld fileid must be the identifier for an open file, such as the return
value from a previous call tipen. It is used as the standard input
for the first command in the pipelinéileld must have been
opened for reading.

<<value Value is passed to the first command as its standard input.

> fileName Standard output from the last command is redirected to the file
namedfileName, overwriting its previous contents.
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2> fileName  Standard error from all commands in the pipeline is redirected to
the file named fileName, overwriting its previous contents.

>& fileName Both standard output from the last command and standard error
from all commands are redirected to the file named fileName,
overwriting its previous contents.

>> fileName  Standard output from the last command is redirected to the file
named fileName, appending to it rather than overwriting it.

2>> fileName Standard error from all commands in the pipelineis redirected to
thefile named fileName, appending to it rather than overwriting it.

>>& fileName Both standard output from the last command and standard error
from all commands are redirected to the file named fileName,
appending to it rather than overwriting it.

>@ fileld fileid must be the identifier for an open file, such as the return
value from a previous call to open. Standard output from the last
command is redirected to fileld's file, which must have been
opened for writing.

2>@fileld fileid must be the identifier for an open file, such as the return
value from a previous call mpen. Standard error from all
commands in the pipeline is redirectediteld’s file. The file
must have been opened for writing.

>&@ fileld fileild must be the identifier for an open file, such as the return
value from a previous call tipen. Both standard output from the
last command and standard error from all commands are
redirected tdileld’s file. The file must have been opened for
writing.

If standard output has not been redirected theexdtecommand returns the standard
output from the last command in the pipeline. If any of the commands in the pipeline
exit abnormally or are killed or suspended, tbegc will return an error and the error
message will include the pipeline’s output followed by error messages describing the
abnormal terminations; theer or Code variable will contain additional information

about the last abnormal termination encountered. If any of the commands writes to its
standard error file and that standard error isn’t redirected eieerwill return an

error; the error message will include the pipeline’s standard output, followed by
messages about abnormal terminations (if any), followed by the standard error output.

If the last character of the result or error message is a newline then that character is
normally deleted from the result or error message. This is consistent with other Tcl
return values, which don’t normally end with newlines.

However, if—keepnewlineis specified then the trailing newline is retained.
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If standard input isn’t redirected with “<” or “<<” or “<@" then the standard input
for the first command in the pipeline is taken from the application’s current standard
input.

If the lastarg is “&” then the pipeline will be executed in background. In this case
theexec command will return a list whose elements are the process identifiers for all
of the subprocesses in the pipeline.

The standard output from the last command in the pipeline will go to the application’s
standard output if it hasn’t been redirected, and error output from all of the commands
in the pipeline will go to the application’s standard error file unless redirected.

The first word in each command is taken as the command name; tilde-substitution is
performed on it, and if the result contains no slashes then the directories in the PATH
environment variable are searched for an executable by the given name. If the name
contains a slash then it must refer to an executable reachable from the current
directory. No “glob” expansion or other shell-like substitutions are performed on the
arguments to commands.
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A.14 exit

Syntax

exit ?returnCode?
Description

Terminate the process, returning returnCode to the system as the exit status. If
returnCode isn't specified then it defaults to O.
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A.15 expr
Syntax

expr arg ?arg arg ...?
Description

Concatenates arg’'s (adding separator spaces between them), evaluates the result as a
Tcl expression, and returns the value.

The operators permitted in Tcl expressions are a subset of the operators permitted in
C expressions, and they have the same meaning and precedence as the corresponding
C operators. Expressions almost always yield numeric results (integer or

floating-point values). For example, the expression

expr 8.2 + 6

evaluates to 14.2. Tcl expressions differ from C expressions in the way that operands
are specified. Also, Tcl expressions support non-numeric operands and string
comparisons.

Operands

A Tcl expression consists of a combination of operands, operators, and parentheses.
White space may be used between the operands and operators and parentheses; it is
ignored by the expression processor. Where possible, operands are interpreted as
integer values. Integer values may be specified in decimal (the normal case), in octal
(if the first character of the operandjs or in hexadecimal (if the first two characters

of the operand ar@x). If an operand does not have one of the integer formats given
above, then it is treated as a floating-point number if that is possible. Floating-point
numbers may be specified in any of the ways accepted by an ANSI-compliant C
compiler (except that the “f”, “F”, “I”, and “L” suffixes will not be permitted in

most installations). For example, all of the following are valid floating-point numbers:
2.1, 3., 6e4, 7.91e+16. If no numeric interpretation is possible, then an operand is left
as a string (and only a limited set of operators may be applied to it).

Operands may be specified in any of the following ways:

[1] As an numeric value, either integer or floating-point.

[2] As a Tcl variable, using standgbdhotation. The variable’s value will be
used as the operand.

[3] As a string enclosed in double-quotes. The expression parser will perform
backslash, variable, and command substitutions on the information
between the quotes, and use the resulting value as the operand

[4] As a string enclosed in braces. The characters between the open brace and
matching close brace will be used as the operand without any
substitutions.
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[5] AsaTcl command enclosed in brackets. The command will be executed
and itsresult will be used as the operand.

[6] As amathematical function whose arguments have any of the above
forms for operands, such asiti($x)”. See below for a list of defined
functions.

Where substitutions occur above (e.g. inside quoted strings), they are performed by the
expression processor. However, an additional layer of substitution may already have
been performed by the command parser before the expression processor was called.
As discussed below, it is usually best to enclose expressions in braces to prevent the
command parser from performing substitutions on the contents.

For some examples of simple expressions, suppose the variable a has the value 3 and
the variable b has the value 6. Then the command on the |eft side of each of the lines
below will produce the value on the right side of the line:

expr 3.1 + $a 6.1
expr 2 + "$a. $b" 5.6
expr 4* [llength "6 2"] 8

expr {{word one} < "word $a"} 0

Operators

The valid operators are listed below, grouped in decreasing order of precedence:

* | %

Unary minus, bit-wise NOT, logical NOT. None of these operands
may be applied to string operands, and bit-wise NOT may be
applied only to integers.

Multiply, divide, remainder. None of these operands may be
applied to string operands, and remainder may be applied only to
integers.

The remainder will always have the same sign as the divisor and
an absolute value smaller than the divisor.

Add and subtract. Valid for any numeric operands.
Left and right shift. Valid for integer operands only.

Boolean less, greater, lessthan or equal, and greater than or equal.
Each operator produces 1 if the condition istrue, O otherwise.
These operators may be applied to strings as well as numeric
operands, in which case string comparison is used.

Boolean equal and not equal. Each operator produces a zero/one
result. Valid for all operand types.

Bit-wise AND. Valid for integer operands only.

Bit-wise exclusive OR. Valid for integer operands only.
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| Bit-wise OR. Valid for integer operands only.

&& Logical AND. Producesal result if both operands are non-zero,
0 otherwise. Valid for numeric operands only (integers or
floating-point).

I Logical OR. Produces a0 result if both operands are zero, 1
otherwise. Valid for numeric operands only (integers or
floating-point).

X?y.z If-then-else, asin C. If x evaluates to non-zero, then theresult is
thevaue of y. Otherwise theresult isthe value of z. The x operand
must have a numeric value.

See the C manual for more details on the results produced by each operator. All of the
binary operators group left-to-right within the same precedence level. For example,
the command

expr 4*2 < 7
returns O.

The & &, ||, and ?: operators have “lazy evaluation”, just as in C, which means that
operands are not evaluated if they are not needed to determine the outcome. For
example, in the command

expr {$v ? [a] : [b]}

only one of[a] or [b] will actually be evaluated, depending on the valug&voilNote,
however, that this is only true if the entire expression is enclosed in braces; otherwise
the Tcl parser will evaluate bofh] and[b] before invoking thexpr command.

Math Functions
Tcl supports the following mathematical functions in expressions:

acos cos hypot sinhasincosh log sgrt atanexp logl0 tan atan2
floor pow tanh ceilfmod sin

Each of these functions invokes the math library function of the same name; see the
manual entries for the library functions for details on what they do. Tcl also
implements the following functions for conversion between integers and
floating-point numbers:

abs(arg) Returns the absolute value of arg. Arg may be either integer or
floating-point, and the result is returned in the same form.

double(arg) If argis a floating value, returreg, otherwise convertarg to
floating and returns the converted value.

int(arg) If arg is an integer value, returasg, otherwise convertarg to
integer by truncation and returns the converted value.
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round(arg) If arg isan integer value, returns arg, otherwise convertsarg to

integer by rounding and returns the converted value.

In addition to these predifined functions, applications may define additional functions
using Tcl_CreateM athFunc().

Types, Overflow, and Precision

All internal computations involving integers are done with the C type long, and all
internal computationsinvolving floating-point are done with the C type double. When
converting astring to floating-point, exponent overflow isdetected and resultsinaTcl
error. For conversion to integer from string, detection of overflow depends on the
behavior of someroutinesinthelocal Clibrary, soit should beregarded asunreliable.
In any case, integer overflow and underflow are generally not detected reliably for
intermediate results. Floating-point overflow and underflow are detected to the degree
supported by the hardware, which is generally pretty reliable.

Conversion among internal representations for integer, floating-point, and string
operands is done automatically as needed. For arithmetic computations, integers are
used until some floating-point number isintroduced, after which floating-point is
used. For example,

expr 5/ 4
returns 1, while

expr 5/ 4.0 expr 5/ ( [string length "abcd"] + 0.0 )
both return 1.25.

Floating-point values are always returned with a “.” or an “e” so that they will not
look like integer values. For example,

expr 20.0/5.0

returns “4.0”, not “4”. The global variablécl_precision determines the the number

of significant digits that are retained when floating values are converted to strings
(except that trailing zeroes are omitted)tclf precision is unset then 6 digits of
precision are used. To retain all of the significant bits of an IEEE floating-point
number setcl_precision to 17; if a value is converted to string with 17 digits of
precision and then converted back to binary for some later calculation, the resulting
binary value is guaranteed to be identical to the original one.

String Operations

String values may be used as operands of the comparison operators, although the
expression evaluator tries to do comparisons as integer or floating-point when it can.
If one of the operands of a comparison is a string and the other has a numeric value,
the numeric operand is converted back to a string using sher@f format specifier

%d for integers an@bo(g for floating-point values. For example, the commands
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expr {"0x03" > "2"} expr {"Oy" < "0Ox12"}

both return 1. Thefirst comparison is done using integer comparison, and the second
is done using string comparison after the second operand is converted to the string
1 181 k) .
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A.16 file

Syntax

file option nane ?arg arg ...?

Description

The file command provides several operations on a file’'s name or attribatesis
the name of a file; if it starts with a tilde, then tilde substitution is done before
executing the command (see the manual entrydbrTildeSubst for details) Option
indicates what to do with the file name. Any unique abbreviatiooptbon is
acceptable. The valid options are:

file atime name
Returns a decimal string giving the time at which fidene was
last accessed. The time is measured in the standard POSIX
fashion as seconds from a fixed starting time (often January 1,
1970). If the file doesn't exist or its access time cannot be queried
then an error is generated.

file dirname name
Returns all of the charactersriame up to but not including the
last slash character. If there are no slashearime then returns

.. If the last slash imameis its first character, then return “/".

file executable name
Returnsl if file name is executable by the current user,
otherwise.

file exists name
Returnsl if file name exists and the current user has search
privileges for the directories leading toGtptherwise.

file extension name
Returns all of the charactersname after and including the last
dot inname. If there is no dot imame then returns the empty
string.

fileisdirectory name
Returnsl if file name is a directory( otherwise.

fileisfile name
Returnsl if file nameis a regular filep otherwise.

filelstat name varName
Same astat option (see below) except uses I$tat kernel call
instead oftat. This means that ifame refers to a symbolic link
the information returned warName is for the link rather than the
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file it refers to. On systems that don’t support symbolic links this
option behaves exactly the same asstheoption.

file mtime name
Returns a decimal string giving the time at which ffidene was
last modified. The time is measured in the standard POSIX fashion
as seconds from a fixed starting time (often January 1, 1970). If the
file doesn't exist or its modified time cannot be queried then an
error is generated.

file owned name
Returnsl if file name is owned by the current usérptherwise.

file readable name
Returnsl if file nameis readable by the current usgéntherwise.

file readlink name
Returns the value of the symbolic link givenrame (i.e. the
name of the file it points to). Hame isn’t a symbolic link or its
value cannot be read, then an error is returned. On systems that
don’t support symbolic links this option is undefined.

file rootname name
Returns all of the charactersriame up to but not including the
last “.” character in the name. tbme doesn’t contain a dot, then
returnsname.

file size name
Returns a decimal string giving the size of figene in bytes. If the
file doesn't exist or its size cannot be queried then an error is
generated.

file stat name varName
Invokes thestat kernel call omame, and uses the variable given
by varName to hold information returned from the kernel call.
VarName is treated as an array variable, and the following
elements of that variable are s#ime, ctime, dev, gid, ino,
mode, mtime, nlink, size, type, uid. Each element exceptpe is
a decimal string with the value of the corresponding field from the
stat return structure; see the manual entnystar for details on the
meanings of the values. Thge element gives the type of the file
in the same form returned by the comméhetype. This
command returns an empty string.

file tail name
Returns all of the charactersname after the last slash. ame
contains no slashes then retuname.
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filetype name
Returns astring giving the type of file name, which will be one of
file, directory, character Special, block Special, fifo, link, or
socket.

filewritable name
Returns 1 if file name iswritable by the current user, 0 otherwise.
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A.17 flush

Syntax

flush fileld
Description

Flushes any output that has been buffered for fileld. fileid must have been the return
value from a previous call to open, or it may be stdout or stderr to access one of the
standard 1/0 streams; it must refer to afile that was opened for writing. The command
returns an empty string.
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A.18 for

Syntax

for start test next body

Description

for isalooping command, similar in structure to the C for statement. The start, next,
and body arguments must be Tcl command strings, and testisan expression string. The
for command first invokes the Tcl interpreter to execute start. Then it repeatedly
evaluatestest as an expression; if the result is non-zero it invokes the Tcl interpreter
on body, then invokesthe Tcl interpreter on next, then repeats the loop. The command
terminates when test evaluates to 0. If a continue command is invoked within body
then any remaining commands in the current execution of body are skipped;
processing continues by invoking the Tcl interpreter on next, then evaluating test, and
soon. If abreak command isinvoked within body or next, then the for command will
return immediately. The operation of break and continue are similar to the
corresponding statementsin C. For returns an empty string.
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A.19 foreach

Syntax
foreach varnane I|ist body
Description

In this command varname is the name of avariable, listisalist of valuesto assign to
varname, and body isa Tcl script. For each element of list (in order from left to right),
for each assigns the contents of the field to varname asif the lindex command had
been used to extract thefield, then callsthe Tcl interpreter to executebody. The break
and continue statements may be invoked inside body, with the same effect asin the
for command. For each returns an empty string.
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A.20 format

Syntax

format formatString ?arg arg ...?

Description

This command generates a formatted string in the same way asthe ANSI C sprintf
procedure (it uses sprintf in itsimplementation). FormatString indicates how to
format the result, using % conversion specifiers asin sprintf, and the additional
arguments, if any, provide values to be substituted into the result. The return value
from format is the formatted string.

Details On Formatting

The command operates by scanning formatString from left to right. Each character
from the format string is appended to the result string unlessit isapercent sign. If the
character isa% then it is not copied to the result string. Instead, the characters
following the % character are treated as a conversion specifier. The conversion
specifier controls the conversion of the next successive arg to a particular format and
the result is appended to the result string in place of the conversion specifier. If there
are multiple conversion specifiersin the format string, then each one controls the
conversion of one additional arg. The format command must be given enough args
to meet the needs of all of the conversion specifiers in formatString.

Each conversion specifier may contain up to six different parts. an XPG3 position
specifier, aset of flags, aminimum field width, a precision, alength modifier, and a
conversion character. Any of these fields may be omitted except for the conversion
character. Thefields that are present must appear in the order given above. The
paragraphs below discuss each of these fieldsin turn.

If the % isfollowed by adecimal number and a$, as in “%2$d”, then the value to

convert is not taken from the next sequential argument. Instead, it is taken from the
argument indicated by the number, where 1 corresponds to ther §rét the

conversion specifier requires multiple arguments becauselwdracters in the

specifier then successive arguments are used, starting with the argument given by the
number. This follows the XPG3 conventions for positional specifiers. If there are any
positional specifiers iformatString then all of the specifiers must be positional.

The second portion of a conversion specifier may contain any of the following flag
characters, in any order:

- Specifies that the converted argument should be left-justified initsfield
(numbers are normally right-justified with leading spaces if needed).

+ Specifies that a number should aways be printed with asign, even if
positive.
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space Specifiesthat a space should be added to the beginning of the number if
the first character isn’t a sign.

0 Specifies that the number should be padded on the left with zeroes instead
of spaces.
# Requests an alternate output form. &#andO conversions it guarantees

that the first digit is alway8. Forx or X conversionsQx or 0X

(respectively) will be added to the beginning of the result unlessiitis zero.
For all floating-point conversionsg,(, f, g, andG) it guarantees that the
result always has a decimal point. andG conversions it specifies

that trailing zeroes should not be removed.

Thethird portion of aconversion specifier isanumber giving aminimum field width
for thisconversion. It istypically used to make columns|line up in tabular printouts. If
the converted argument contains fewer characters than the minimum field width then
it will be padded so that it is as wide as the minimum field width. Padding normally
occurs by adding extra spaces on the | eft of the converted argument, but the 0 and —
flags may be used to specify padding with zeroes on the | eft or with spaces on the
right, respectively. If the minimum field width is specified as* rather than a number,
then the next argument to the format command determines the minimum field width;
it must be a numeric string.

The fourth portion of a conversion specifier is a precision, which consists of aperiod
followed by anumber. The number isused in different waysfor different conversions.
For ¢, E, and f conversions it specifies the number of digits to appear to the right of
the decimal point. For g and G conversionsit specifies the total number of digitsto
appear, including those on both sides of the decimal point (however, trailing zeroes
after the decimal point will still be omitted unless the # flag has been specified). For
integer conversions, it specifies amimimum number of digitsto print (leading zeroes
will be added if necessary). For s conversions it specifies the maximum number of
charactersto be printed; if the string islonger than thisthen thetrailing characterswill
be dropped. If the precision is specified with * rather than a number then the next
argument to the format command determines the precision; it must be a numeric
string.

Thefourth part of a conversion specifier is alength modifier, which must beh or |. If
itish it specifies that the numeric value should be truncated to a 16-bit value before
converting. Thisoption israrely useful. The | modifier isignored.

Thelast thing in aconversion specifier isan alphabetic character that determineswhat
kind of conversion to perform. The following conversion characters are currently
supported:

d Convert integer to signed decimal string.
Convert integer to unsigned decimal string.
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X or X

eore

gorG

%

Convert integer to signed decimal string; the integer may either bein
decimal, in octal (with aleading 0) or in hexadecimal (with aleading 0x).

Convert integer to unsigned octal string.

Convert integer to unsigned hexadecimal string, using digits
“0123456789abcdef” fox and “0123456789ABCDEF” foiX).

Convert integer to the 8-bit character it represents.
No conversion; just insert string.

Convert floating-point number to signed decimal string of the form
XX.yyy, where the number gfs is determined by the precision (default:
6). If the precision is 0 then no decimal point is output.

Convert floating-point number to scientific notation in the form
x.yyyetzz, where the number gfs is determined by the precision
(default: 6). If the precision is 0 then no decimal point is output. [Ethe
form is used thek is printed instead dd.

If the exponent is less than —4 or greater than or equal to the precision,
then convert floating-point number as %6 or % E. Otherwise convert
as for%f. Trailing zeroes and a trailing decimal point are omitted.

No conversion: just insebb.

For the numerical conversions the argument being converted must be an integer or
floating-point string; format convertsthe argument to binary and then convertsit back
to astring according to the conversion specifier.

Differences From Ansi Sprintf

The behavior of the format command is the same asthe ANSI C sprintf procedure
except for the following differences:

[1]

%p and%n specifiers are not currently supported.

[2] For%c conversions the argument must be a decimal string, which will then
be converted to the corresponding character value.

[3] Thel modifier is ignored; integer values are always converted as if there
were no maodifier present and real values are always converted ak if the
modifier were present (i.e. tymuble is used for the internal
representation). If thie modifier is specified then integer values are
truncated teshort before conversion.
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A.21 gets

Syntax

gets fileld ?var Nane?
Description

The gets command reads the next line from the file given by fileld and discards the
terminating newline character. If varName is specified then the lineis placed in the

variable by that name and the return value is a count of the number of characters read

(not including the newline). If the end of the file is reached before reading any

characters then —1 is returned &adName is set to an empty string.JérNameis not
specified then the return value will be the line (minus the newline character) or an
empty string if the end of the file is reached before reading any characters. An empty
string will also be returned if a line contains no characters except the newlaog, so
may have to be used to determine what really happened. If the last character in the file
is not a newline character thgas behaves as if there were an additional newline
character at the end of the fifdeid must bestdin or the return value from a previous

call toopen; it must refer to a file that was opened for reading.

Any existing end-of-file or error condition on the file is cleared at the beginning of the
gets command.
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A.22 glob

Syntax
gl ob ?swi tches? pattern ?pattern ...?
Description

The command performs file name “globbing” in a fashion similar to the csh shell. It
returns a list of the files whose names match any gfatiern arguments.

If the initial arguments tglob start with— then they are treated as switches. The
following switches are currently supported:

—nocomplain  Allows an empty list to be returned without error; without this
switch an error is returned if the result list would be empty.

-— Marks the end of switches. The argument following this one will
be treated as a pattern even if it starts with a—.

The pattern arguments may contain any of the following special characters:

? Matches any single character.
* Matches any sequence of zero or more characters.

[chars] Matches any single character in chars. If chars contains a sequence of
the form a—b then any character between a and b (inclusive) will match.

\X Matches the character x.
{a,b,...} Matches any of the strings a, b, etc.

As with csh, a “.” at the beginning of a file’'s name or just after a “/” must be
matched explicitly or with a {} construct. In addition, all “/”’ characters must be
matched explicitly.

If the first character in patternis “~" then it refers to the home directory for the user
whose name follows the “~". If the “~" is followed immediately by “/” then the
value of the HOME environment variable is used.

Theglob command differs from csh globbing in two ways. First, it does not sort its
result list (use thésort command if you want the list sorted).

Secondglob only returns the names of files that actually exist; in csh no check for
existence is made unless a pattern contains a ?, *, or [] construct.
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A.23 global

Syntax
gl obal varnane ?varnane ...?
Description

The command isignored unless a Tcl procedure is being interpreted. If so then it
declares the given varname's to be global variables rather than local ones. For the
duration of the current procedure (and only while executing in the current procedure),
any reference to any of tivarnames will refer to the global variable by the same
name.
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A.24 history

Syntax
hi story ?option? ?arg arg ...?
Description

Thehistory command performs one of several operations related to recently-executed
commands recorded in ahistory list. Each of these recorded commandsisreferred to
as an “event”. When specifying an event to tigory command, the following
forms may be used:

[1] A number: if positive, it refersto the event with that number (all eventsare
numbered starting at 1). |f the number is negative, it selects an event
relative to the current event (—1 refers to the previous event, —2 to the one
before that, and so on).

[2] A string: selects the most recent event that matchesthe string. An event is
considered to match the string either if the string is the same as the first
characters of the event, or if the string matches the event in the sense of the
string match command.

Thehistory command can take any of the following forms:

history
Same asistory info, described below.

history add command ?exec?
Adds thecommand argument to the history list as a new event. If
exec is specified (or abbreviated) then the command is also
executed and its result is returnedexXéc isn’t specified then an
empty string is returned as result.

history change newValue 7event?
Replaces the value recorded for an event nétlivalue. Event
specifies the event to replace, and defaults touhent event (not
event-1). Thiscommand is intended for use in commands that
implement new forms of history substitution and wish to replace
the current event (which invokes the substitution) with the
command created through substitution. The return valueis an
empty string.

history event ?event?
Returns the value of the event given by event. Event defaultsto
—1. Thiscommand causes history revision to occur: see below for
details.
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history info ?count?
Returns a formatted string (intended for humans to read) giving
the event number and contents for each of the eventsin the history
list except the current event. If count is specified then only the
most recent count events are returned.

history keep count
Thiscommand may be used to change the size of the history list to
count events. Initially, 20 events are retained in the history list.
This command returns an empty string.

history nextid
Returns the number of the next event to be recorded in the history
list. It isuseful for things like printing the event number in
command-line prompts.

history redo ?event?
Re-executes the command indicated by event and return its result.
Event defaultsto—1. Thiscommand resultsin history revision: see
below for details.

history substitute old new ?event?
Retrievesthe command given by event (—1 by default), replace any
occurrences of old by new in the command (only simple character
equality is supported; no wild cards), execute the resulting
command, and return the result of that execution. Thiscommand
resultsin history revision: see below for details.

history words selector ?event?
Retrieves from the command given by event (—1 by default) the
words given by selector, and return those words in a string
separated by spaces. The selectorargument has three forms. If it
isasingle number then it selects the word given by that number (O
for the command name, 1 for itsfirst argument, and so on). If it
consists of two numbers separated by adash, then it selectsal the
arguments between those two. Otherwise selectoristreated asa
pattern; al words matching that pattern (in the sense of string
match) arereturned. Inthe numeric forms$ may be used to select
thelast word of acommand. For example, suppose the most recent
command in the history list is

format {% is %l years old} Alice
[ expr $agel nhont hs/ 12]

Below are some history commands and the results they would
produce:
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history words $ [expr $agel nMont hs/ 12]
history words 1-2 {% is % years old} Alice
history words *a*o* {¥% is %l years old} \

[ expr $agel nvont hs/ 12]

History words resultsin history revision: see below for details.

History Revision

The history options event, redo, substitute, and words result in “history revision”.

When one of these options is invoked then the current event is modified to eliminate
the history command and replace it with the result of the history command. For
example, suppose that the most recent command in the history list is

set a [expr $b+2]

and suppose that the next command invoked is one of the ones on the left side of the
table below. The command actually recorded in the history event will be the
corresponding one on the right side of the table.

history redo set a [expr $b+2]
history s a b set b [expr $b+2]
set ¢ [history w 2] set c [expr $b+2]

History revision is needed because event specifierslikee only valid at aparticular
time: once more events have been added to the history list a different event specifier
would be needed.

History revision occurs even when history isinvokedindirectly from the current event
(e.g. auser types acommand that invokes a Tcl procedure that invokes history): the
top-level command whose execution eventually resulted in a history command is
replaced.

If you wish to invoke commands like history words without history revision, you can
use history eventto save the current history event and then use history changeto
restoreit later.
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A.25 if
Syntax
if exprl ?then? bodyl el seif expr2 ?then? body2 \
elseif ... ?else? ?bodyN?
Description

Theif command evaluatesexpr1 asan expression (in the sameway that expr evaluates
itsargument). The value of the expression must be aboolean (anumeric value, where
Oisfaseand anything istrue, or astring value such astrue or yes for true and false

or no for false); if it istrue then bodyl is executed by passing it to the Tcl interpreter.
Otherwise expr2 is evaluated as an expression and if it istrue then body2 is executed,

and so on. If none of the expressions evaluates to true then bodyN is executed. The

then and else arguments are optional “noise words” to make the command easier to
read. There may be any numbeelstif clauses, including zer8odyN may also be
omitted as long adse is omitted too. The return value from the command is the result
of the body script that was executed, or an empty string if none of the expressions was
non-zero and there was bodyN.
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A.26 incr

Syntax

i ncr varNane ?increnent?
Description

Increments the value stored in the variable whose name is var Name. The value of the
variable must be an integer. If increment is supplied then its value (which must be an
integer) is added to the value of variable varName; otherwise 1 is added to varName.
The new valueis stored as adecimal string in variable varName and al so returned as
result.
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A.27 info
Syntax

info option ?arg arg ...?
Description

The command providesinformation about variousinternals of the Tcl interpreter. The
legal option’s (which may be abbreviated) are:

info ar gs procname
Returns a list containing the names of the arguments to procedure
procname, in order.Procname must be the name of a Tcl
command procedure.

info body procname
Returns the body of procedyseocname. Procname must be the
name of a Tcl command procedure.

info cmdcount
Returns a count of the total number of commands that have been
invoked in this interpreter.

info commands ?pattern?
If pattern isn’t specified, returns a list of names of all the Tcl
commands, including both the built-in commands written in C and
the command procedures defined usingphee command. If
pattern is specified, only those names matchpattern are
returned. Matching is determined using the same rules as for
string match.

info complete command
Returns 1 itommand is a complete Tcl command in the sense of
having no unclosed quotes, braces, brackets or array element
names, If the command doesn’t appear to be complete then O is
returned. This command is typically used in line-oriented input
environments to allow users to type in commands that span
multiple lines; if the command isn’t complete, the script can delay
evaluating it until additional lines have been typed to complete the
command.

info default procname arg varname
Procname must be the name of a Tcl command procedureegmnd
must be the name of an argument to that proceduaeg tfoesn’t
have a default value then the command retQri@therwise it
returnsl and places the default valuesnfj into variablevarname.
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info exists varName

Returns 1 if the variable named varName exists in the current
context (either asaglobal or local variable), returns O otherwise.

info globals ?pattern?

If pattern isn’t specified, returns a list of all the names of
currently-defined global variables.géttern is specified, only
those names matchimpgttern are returned. Matching is
determined using the same rules assfoing match.

info level 7number?

infolibrary

If number is not specified, this command returns a number giving
the stack level of the invoking procedure, or 0 if the command is
invoked at top-level. Ifiumber is specified, then the resultis a list
consisting of the name and arguments for the procedure call at
level number on the stack. lfiumber is positive then it selects a
particular stack level (1 refers to the top-most active procedure, 2
to the procedure it called, and so on); otherwise it gives a level
relative to the current level (0 refers to the current procedure, -1 to
its caller, and so on). See thplevel command for more
information on what stack levels mean.

Returns the name of the library directory in which standard Tcl
scripts are stored. The default value for the library is compiled into
Tcl, but it may be overridden by setting the TCL_LIBRARY
environment variable. If there is no TCL_LIBRARY variable and
no compiled-in value then and error is generated. Sdébttaey
manual entry for details of the facilities provided by the Tcl script
library. Normally each application will have its own
application-specific script library in addition to the Tcl script
library; | suggest that each application set a global variable with a
name like$app_library (whereapp is the application’s name) to
hold the location of that application’s library directory.

info locals ?pattern?

info patchlevel

If pattern isn’t specified, returns a list of all the names of
currently-defined local variables, including arguments to the
current procedure, if any. Variables defined withdghabal and
upvar commands will not be returned piittern is specified, only
those names matchimgttern are returned. Matching is
determined using the same rules assfoing match.

Returns a decimal integer giving the current patch level for Tcl.
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The patch level isincremented for each new release or patch, and
it uniquely identifies an official version of Tcl.

info procs ?pattern?

info script

info tclversion

If pattern isn’t specified, returns a list of all the names of Tcl
command procedures.péttern is specified, only those names
matchingpattern are returned. Matching is determined using the
same rules as fatring match.

If a Tcl script file is currently being evaluated (i.e. there is a call to
Tcl_EvalFile active or there is an active invocation of sher ce
command), then this command returns the nhame of the innermost
file being processed. Otherwise the command returns an empty
string.

Returns the version number for this version of Tcl in the fayn
where changes torepresent major changes with probable
incompatibilities and changesyaepresent small enhancements
and bug fixes that retain backward compatibility.

info vars ?pattern?

If pattern isn’t specified, returns a list of all the names of
currently-visible variables, including both locals and
currently-visible globals. Ipattern is specified, only those names
matchingpattern are returned. Matching is determined using the
same rules as fatring match.
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Syntax

join [ist ?joinString?
Description

Thelist argument must beavalid Tcl list. This command returns the string formed by
joining all of the elements of list together with joinString separating each adjacent pair
of dements. The joinString argument defaults to a space character.




BR 007-252-004 MYNAH System Scripting Guide

Issue 4, December 1998 Basic Tcl Commands
Revision 1, February 1999 Release 5.3
A.29 lappend
Syntax

| append var Nane val ue ?val ue value ...?
Description

The command treats the variable given by varName as a list and appends each of the
value arguments to that list as a separate element, with spaces between elements. If
varName doesn’t exist, it is created as a list with elements given byatne
argumentsL append is similar toappend except that thealues are appended as list
elements rather than raw text. This command provides a relatively efficient way to
build up large lists. For exampleldppend a $b” is much more efficient than et
a[concat $a[list $b]]” when $ais long.
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Syntax

aut o_execok cnd

auto_| oad cnd

aut o_nkindex dir pattern pattern ..
aut o_reset

parray arrayNane

unknown cnd ?arg arg ...?

Description

Tcl includes alibrary of Tcl procedures for commonly-needed functions. The
procedures defined in the Tcl library are generic ones suitable for use by many
different applications. The location of the Tcl library isreturned by theinfo library
command. In addition to the Tcl library, each application will normally have its own
library of support procedures aswell; thelocation of thislibrary is normally given by
the value of the $app_library global variable, where app is the name of the
application. For example, the location of the Tk library is kept in the variable
$tk_library.

To access the proceduresin the Tcl library, an application should source the file
init.tcl in the library, for example with the Tcl command

source [info library]/init.tc

Thiswill define the unknown procedure and arrange for the other proceduresto be
loaded on-demand using the auto-load mechanism defined below.

Command Procedures
The following procedures are provided in the Tcl library:

auto_execok cmd
Determines whether there is an executable file by the name cmd.
This command examines the directoriesin the current search path
(given by the PATH enviornment variable) to seeif thereisan
executable file named cmd in any of those directories. If so, it
returns 1; if not it returns 0. Auto_exec remembers information
about previous searchesin an array named auto_execs, thisavoids
the path search in future calls for the same cmd. The command
auto_reset may beusedtoforceauto_execok to forget its cached
information.

auto_load cmd
This command attempts to load the definition for a Tcl command
named cmd. To do this, it searches an auto-load path, whichisa
list of one or more directories. The auto-load path is given by the
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globa variable $auto_path if it exists. If thereisno $auto_path
variable, then the TCLLIBPATH environment variable is used, if
it exists. Otherwise the auto-load path consists of just the Tcl
library directory. Within each directory in the auto-load path there
must be afiletcllndex that describes one or more commands
defined inthat directory and ascript to eval uate to load each of the
commands. The tcll ndex file should be generated with the
auto_mkindex command. If cnd isfound inanindex file, then the
appropriate script is evaluated to create the command.

Theauto_load command returns 1 if cmd was successfully

created. The command returns O if there was no index entry for

cmd or if the script didn’t actually defingmd (e.g. because index
information is out of date). If an error occurs while processing the
script, then that error is returngsluto_load only reads the index
information once and savesitin the araayo_index; future calls

to auto_load check forcmd in the array rather than re-reading the
index files. The cached index information may be deleted with the
commandauto_reset. This will force the nexauto_load

command to reload the index database from disk.

auto_mkindex dir pattern pattern ...

auto_reset

Generates an index suitable for useabyo_load. The command
searcheslir for all files whose names match any of gagtern
arguments (matching is done with tfleb command), generates
an index of all the Tcl command procedures defined in all the
matching files, and stores the index information in a file named
tclindex in dir. For example, the command

aut o_nki ndex foo *.tcl

will read all the.tcl files in subdirectoryoo and generate a new
index file foo/tcllndex.

Auto_mkindex parses the Tcl scripts in a relatively
unsophisticated way: if any line contains the waroc as its first
characters then it is assumed to be a procedure definition and the
next word of the line is taken as the procedure’s name. Procedure
definitions that don't appear in this way (e.g. they have spaces
before theproc) will not be indexed.

Destroys all the information cached &yto_execok and

auto_load. This information will be re-read from disk the next
time it is neededAuto_reset also deletes any procedures listed in
the auto-load index, so that fresh copies of them will be loaded the
next time that they’re used.
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parray arrayName

Prints on standard output the names and values of dl the elements
in the array arrayName. ArrayName must be an array accessible
to the caller of parray. It may be either local or global.

unknown cmd ?arg arg ...?

Variables

This procedure isinvoked automatically by the Tcl interpreter

whenever the name of a command doesn’t exist.ufik@own
procedure receives as its arguments the name and arguments of the
missing command.

Unknown first callsauto_load to load the command. If this
succeeds, then it executes the original command with its original
arguments. If the auto-load fails themknown callsauto_execok

to see if there is an executable file by the name: If so, it

invokes the Tcexec command wittemd and all theargs as
arguments. [émd can’t be auto-executedinknown checks to see

if the command was invoked at top-level and outside of any script.
If so, thenunknown takes takes two additional steps. First, it sees
if cmd has one of the following three forms; !event, or
Nold*new ?. If so, themuinknown carries out history substitution

in the same way thash would for these constructs. Second, and
last,unknown checks to see dmnd is a unique abbreviation for an
existing Tcl command. If so, it expands the command name and
executes the command with the original arguments. If none of the
above efforts has been able to execute the commakdpwn
generates an error return. If the global variai® noload is
defined, then the auto-load step is skipped. If the global variable
auto_noexec is defined then the auto-exec step is skipped. Under
normal circumstances the return value framknown is the return
value from the command that was eventually executed.

The following global variables are defined or used by the procedures in the Tcl library:

auto_execs

auto_index

auto_noexec

Used byauto_execok to record information about whether particular
commands exist as executable files.

Used byauto_load to save the index information read from disk.

If set to any value, themnknown will not attempt to auto-exec any
commands.
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auto_noload

If set to any value, then unknown will not attempt to auto-load any
commands.

auto_path
If set, then it must contain avalid Tcl list giving directoriesto search

during auto-load operations.

env(TCL_LIBRARY)
If set, then it specifies the location of the directory containing library
scripts (thevalue of thisvariablewill be returned by the commandinfo
library). If this variable isn't set then a default value is used.

env(TCLLIBPATH)
If set, then it must contain a valid Tcl list giving directories to search

during auto-load operations. This variable is only usedtid_path is
not defined.

unknown_active
This variable is set bynknown to indicate that it is active. It is used
to detect errors whermknown recurses on itself infinitely. The
variable is unset beforeknown returns.
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Syntax

l'index /ist index
Description

Thiscommand treatslist asaTcl list and returnstheindex'th element from it (O refers

to the first element of the list). In extracting the elemiéndex observes the same

rules concerning braces and quotes and backslashes as the Tcl command interpreter;
however, variable substitution and command substitution do not ocdeifis

negative or greater than or equal to the number of elemevdku# then an empty
string is returned.
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A.32 linsert
Syntax

linsert /ist index el enent ?el enent el enent ...?
Description

Thelinsert command produces anew list from list by inserting all of the element
argumentsjust before theindexth element of list. Each element argument will become
a separate element of the new list. If index islessthan or equal to zero, then the new
elements are inserted at the beginning of thelist. If index is greater than or equal to
the number of elementsin the list, then the new elements are appended to the list.
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A.33 list
Syntax

list ?arg arg ...?
Description

The command returnsalist comprised of all theargs, or an empty string if noargsare
specified.

Braces and backd ashes get added as necessary, so that the index command may be

used on the result to re-extract the original arguments, and al so so that eval may be

used to execute the resulting list, with argl comprising the command’s name and the
otherargs comprising its argumentsist produces slightly different results than
concat: concat removes one level of grouping before forming the list, wiste
works directly from the original arguments. For example, the command

list ab {c de} {f {g h}}

will return
ab{cde} {f {g h}}

while concat with the same arguments will return
abcdef {gh}
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A.34 llength
Syntax

Ilength /ist
Description

The llength command treats list as alist and returns a decimal string giving the
number of elementsin it.
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Syntax

Irange /ist first |ast
Description

List must beavalid Tcl list. Thiscommand will return a new list consisting of
dementsfirst through last, inclusive. Last may be end (or any abbreviation of it) to

refer to the last element of the list. If first islessthan zero, it istreated asif it were

zero. If last is greater than or equal to the number of elementsin thelist, thenitis

treated asif it were end. If first is greater than last then an empty string is returned.

Note: “Irangelistfirst first” does not always produce the same resultlasdex list

first” (although it often does for simple fields that aren’t enclosed in braces); it does,
however, produce exactly the same resultsliss flindex list first]”
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A.36 lIreplace
Syntax

Ireplace list first |ast ?elenent elenent ...?
Description

Lreplacereturnsanew list formed by replacing one or more elements of list with the
element arguments. First givestheindex in list of the first element to be replaced. If
firstislessthan zero thenit refersto the first element of list; the element indicated by
first must exist inthelist. Last givestheindex inlist of the last element to be replaced;
it must be greater than or equal to first. Last may be end (or any abbreviation of it) to
indicate that all elements between first and the end of the list should be replaced. The
element arguments specify zero or more new argumentsto be added to thelist in place
of those that were deleted. Each element argument will become a separate €lement of
thelist. If no element arguments are specified, then the el ements between first and last
are simply deleted.
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Syntax

| search ?node? |ist pattern
Description

The command searches the elements of list to see if one of them matches pattern. If
so, the command returns the index of the first matching element. If not, the command
returns—1

The mode argument indicates how the elements of the list are to be matched against
pattern and it must have one of the following values:

—exact Thelist element must contain exactly the same string as pattern.

—glob Pattern is a glob-style pattern which is matched against each list
element using the same rules as the string match command.

—regexp Patternistreated asaregular expression and matched against each list
element using the same rules as the regexp command.

If mode is omitted then it defaults to —glob.
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A.38 Isort

Syntax

| sort ?switches? |ist
Description

The command sortsthe elements of list, returning anew listin sorted order. By default
ASCII sorting is used with the result returned in increasing order. However, any of the
following switches may be specified beforelist to control the sorting process (unique
abbreviations are accepted):

—ascii Use string comparison with ASCI| collation order. This
is the default.

—integer Convert list elements to integers and use integer
comparison.

—real Convert list elements to floating-point values and use

floating comparison.

—commandcommand Use command as a comparison command. To compare
two elements, evaluate a Tcl script consisting of
command with the two elements appended as additional
arguments. The script should return an integer less than,
equal to, or greater than zero if the first element isto be
considered lessthan, equal to, or greater than the second,

respectively.

—increasing Sort the list in increasing order (“smallest” items first).
This is the default.

—decreasing Sort the list in decreasing order (“largest” items first).
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Syntax

open fileName ?access? ?perni ssions?
Description

The command opens afile and returns an identifier, filel d, that may be used in future
invocations of commands like read, puts, and close. filename gives the name of the
fileto open; if it startswith atilde then tilde substitution is performed as described for
Tcl_TildeSubst. If thefirst character of fileNameis “|” then the remaining characters
of fileName are treated as a command pipeline to invoke, in the same styleeecfor
In this case, the identifier returned dgyen may be used to write to the command’s
input pipe or read from its output pipe.

Theaccess argument indicates the way in which the file (or command pipeline) is to
be accessed.

It may take two forms, either a string in the form that would be passed fuptie
library procedure or a list of POSIX access flags. It defaultg tolh the first form
access may have any of the following values:

r Open the file for reading only; the file must already exist.
r+ Open the file for both reading and writing; the file must already exist.
w Open the file for writing only. Truncate it if it exists. If it doesn't exist,

create a new file.

w+ Open the file for reading and writing. Truncate it if it exists. If it doesn’t
exist, create a new file.

a Open the file for writing only. The file must already exist, and the file is
positioned so that new data is appended to the file.
at+ Open the file for reading and writing. If the file doesn’t exist, create a

new empty file. Set the initial access position to the end of the file.

In the second fornmgccess consists of a list of any of the following flags, all of which
have the standard POSIX meanings. One of the flags must beRIIDML Y,
WRONLY or RDWR.

RDONLY Open the file for reading only.
WRONLY Open the file for writing only.

RDWR Open the file for both reading and writing.
APPEND Set the file pointer to the end of the file prior to each write.
CREAT Create the file if it doesn’t already exist (without this flag it is an

error for the file not to exist).
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EXCL If CREAT is specified also, an error is returned if the file already
exists.
NOCTTY If the file is a terminal device, this flag prevents the file from

becoming the controlling terminal of the process.

NONBLOCK Prevents the process from blocking while opening the file. For
details refer to your system documentation orofhen system
call's O_NONBLOCK flag.

TRUNC If the file exists it is truncated to zero length.

If anew fileis created as part of opening it, permissions (an integer) is used to set the
permissions for the new file in conjunction with the process’s file mode creation mask.
Permissions defaults to 0666.

If a file is opened for both reading and writing trseek must be invoked between a
read and a write, or vice versa (this restriction does not apply to command pipelines
opened wittopen). WhenfileName specifies a command pipeline and a write-only
access is used, then standard output from the pipeline is directed to the current
standard output unless overridden by the command. \fileBlame specifies a

command pipeline and a read-only access is used, then standard input from the
pipeline is taken from the current standard input unless overridden by the command.
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A.40 pid

Syntax

pid ?fileld?
Description

If thefileld argument is given then it should normally refer to a process pipeline
created with the open command. In this casethe pid command will return alist whose
elements are the process identifiers of all the processesin the pipeline, in order. The
list will be empty if fileld refers to an open file that isn’t a process pipeline. fflak
argument is given thand returns the process identifier of the current process. All
process identifiers are returned as decimal strings.
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A.41 proc

Syntax

proc nane args body
Description

The proc command creates a new Tcl procedure named hame, replacing any existing
command or procedure there may have been by that name. Whenever the new
command isinvoked, the contents of body will be executed by the Tcl interpreter. Args
specifies the formal argumentsto the procedure. It consists of alist, possibly empty,
each of whose elements specifies one argument. Each argument specifier isalso alist
with either one or twofields. If thereisonly asinglefield inthe specifier thenitisthe
name of the argument; if there are two fields, then the first is the argument name and
the second isits default value.

When nameisinvoked alocal variable will be created for each of the formal

arguments to the procedure; its value will be the value of corresponding argument in

the invoking command or the argument’s default value. Arguments with default
values need not be specified in a procedure invocation. However, there must be
enough actual arguments for all the formal arguments that don’t have defaults, and
there must not be any extra actual arguments. There is one special case to permit
procedures with variable numbers of arguments. If the last formal argument has the
namear gs, then a call to the procedure may contain more actual arguments than the
procedure has formals. In this case, all of the actual arguments starting at the one that
would be assigned fargs are combined into a list (as if thet command had been
used); this combined value is assigned to the local varsagte

Whenbody is being executed, variable names normally refer to local variables, which
are created automatically when referenced and deleted when the procedure returns.
One local variable is automatically created for each of the procedure’s arguments.
Global variables can only be accessed by invokinglihteal command or thapvar
command.

Theproc command returns an empty string. When a procedure is invoked, the
procedure’s return value is the value specifiedrietarn command. If the procedure
doesn't execute an expligieturn, then its return value is the value of the last
command executed in the procedure’s body. If an error occurs while executing the
procedure body, then the procedure-as-a-whole will return that same error.
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A.42 puts

Syntax

puts ?—nonew i ne? ?fileld? string
Description

Writes the characters given by string to thefile given by fileld. Fileld must have been
the return value from a previous call to open, or it may be stdout or stderr to refer to
one of the standard 1/O channels; it must refer to afile that was opened for writing. If
no fileld is specified then it defaults to stdout. Puts normally outputs a newline
character after string, but this feature may be suppressed by specifying the
—nonewlineswitch. Output to filesis buffered internally by Tcl; the flush command
may be used to force buffered characters to be output.
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A.43 pwd

Syntax
pwd
Description

Returns the path name of the current working directory.
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A.44 read
Syntax

read ?—nonewline? fileld

read fileld nunBytes

Description

Inthefirst form, al of the remaining bytes are read from the file given by fileld; they
arereturned as the result of the command. If the—nonewlineswitch is specified then
thelast character of thefileisdiscarded if it isanewline. In the second form, the extra
argument specifies how many bytes to read; exactly this many bytes will be read and
returned, unlessthere are fewer than numBytes bytes|eft inthefile; in thiscase, al the
remaining bytes are returned. fileid must be stdin or the return value from a previous
call toopen it must refer to afilethat was opened for reading. Any existing end-of-file
or error condition on thefileis cleared at the beginning of the read command.
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Syntax

regexp ?switches? exp string ?matchVar? \
?subMat chVar subMatchVar ...?

Description

regexp determineswhether the regul ar expression exp matchespart or all of stringand
returns 1 if it does, O if it doesn't.

If additional arguments are specified aftierng then they are treated as the names of
variables in which to return information about which part(strdhg matchedexp.
MatchVar will be set to the range sfring that matched all afxp. The first
subMatchVar will contain the characters siring that matched the leftmost
parenthesized subexpression witkip, the nexsubMatchVar will contain the
characters that matched the next parenthesized subexpression to theaighaird

so on.

If the initial arguments toegexp start with— then they are treated as switches. The
following switches are currently supported:

—nocase  Causes upper-case charactersin string to be treated as lower case
during the matching process.

—indices  Changeswhat is stored in the subMatchVars. Instead of storing the
matching charactersfrom string, each variablewill contain alist of two
decimal strings giving the indicesin string of the first and last
characters in the matching range of characters.

-— Marks the end of switches. The argument following this one will be
treated as exp evenif it startswith a—.

If there are more subMatchVar’s than parenthesized subexpressions wigkp, or if
a particular subexpressionérp doesn’t match the string (e.g. because it was in a
portion of the expression that wasn’'t matched), then the correspaotivigtchVar
will be set to *~1 -1’ if —indiceshas been specified or to an empty string otherwise.

Regular Expressions

Regular expressions are implemented using Henry Spencer’s package, and much of
the description of regular expressions below is copied verbatim from his manual entry.

A regular expression is zero or mtwranches, separated by “|”. It matches anything
that matches one of the branches.

A branch is zero or momgeces, concatenated. It matches a match for the first,
followed by a match for the second, etc.
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A pieceisan atompossibly followed by “*”, “+”, or “?". An atom followed by *“*”
matches a sequence of 0 or more matches of the atom. An atom followed by “+”
matches a sequence of 1 or more matches of the atom. An atom followed by “?”
matches a match of the atom, or the null string.

An atom is a regular expression in parentheses (matching a match for the regular
expression), eange (see below), “.” (matching any single character), “A"” (matching
the null string at the beginning of the input string), “$” (matching the null string at
the end of the input string), a “\"” followed by a single character (matching that

character), or a single character with no other significance (matching that character).

A rangeis a sequence of characters enclosed in “[]". It normally matches any single
character from the sequence. If the sequence begins with “~”, it matches any single
charactenot from the rest of the sequence. If two characters in the sequence are
separated by “-", this is shorthand for the full list of ASCII characters between them
(e.g. “[0-9]" matches any decimal digit). To include a literal “]” in the sequence,
make it the first character (following a possible “~”). To include a literal “—", make

it the first or last character.

Choosing Among Alter native Matches

In general there may be more than one way to match a regular expression to an input
string. For example, consider the command

regexp (a*)b* aabaaabb x vy

Considering only the rules given so,faandy could end up with the valuaabb and

aa, aaab andaaa, ab anda, or any of several other combinations. To resolve this
potential ambiguity egexp chooses among alternatives using the rule “first then
longest”. In other words, it consders the possible matches in order working from left
to right across the input string and the pattern, and it attempts to match longer pieces
of the input string before shorter ones. More specifically, the following rules apply in
decreasing order of priority:

[1] If a regular expression could match two different parts of an input string
then it will match the one that begins earliest.

[2] If a regular expression contaiheperators then the leftmost matching
sub-expression is chosen.

[3] In *, +, and? constructs, longer matches are chosen in preference to
shorter ones.

[4] In sequences of expression components the components are considered

from left to right.

In the example from abov&*)b* matchesab: the(a*) portion of the pattern is
matched first and it consumes the leadiagthen theb* portion of the pattern
consumes the nekt Or, consider the following example:
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regexp (abja)(b*)c abc x y z

After thiscommand x will be abc, y will be ab, and z will be an empty string. Rule 4
specifiesthat (abla) getsfirst shot at the input string and Rule 2 specifies that the ab
sub-expression is checked before the a sub-expression. Thus the b has already been

claimed before the (b*) component is checked and (b*) must match an empty string.
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Syntax

regsub ?switches? exp string subSpec var Nane
Description

The regsub command perform substitutions based on regular expression pattern
matching. regsub matches the regular expression exp against string, and it copies
string to the variable whose hame is given by varName. The command returns 1 if
there is a match and O if there isn't. If there is a match, then while cogisiimg to
varName the portion oftring that matcheaxp is replaced witlsubSpec. If subSpec
contains a “&" or “\0”, then it is replaced in the substitution with the portion of
string that matcheaxp. If subSpec contains a “h”’, wheren is a digit between 1 and
9, then it is replaced in the substitution with the portiosirirfig that matched the-th
parenthesized subexpressiorexyh. Additional backslashes may be useduhSpec
to prevent special interpretation of “&” or *\0” or “N” or backslash. The use of
backslashes isubSpec tends to interact badly with the Tcl parser’s use of backslashes,
so it's generally safest to enclomébSpec in braces if it includes backslashes.

If the initial arguments toegexp start with— then they are treated as switches. The
following switches are currently supported:

—all All rangesin string that match exp are found and substitution is
performed for each of these ranges. Without this switch only the
first matching range is found and substituted. If —all is specified,
then “&” and “\ n” sequences are handled for each substitution
using the information from the corresponding match.

—nocase Upper-case charactersin string will be converted to lower-case
before matching against exp; however, substitutions specified by
subSpec use the original unconverted form of string.

—-— Marks the end of switches. The argument following this one will
be treated as exp evenif it starts with a—.

See the manual entry for regexpfor details on the interpretation of regular
expressions.
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A.47 rename

Syntax
rename oldName newName
Description

The rename command renames or deletes a command. rename renames the
command that used to be called oldName so that it is now caled newName. If

newNameisan empty string then oldNameisdeleted. renamereturnsan empty string
asresult.
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A.48 return

Syntax

return ?—code code? ?-errorinfo info? \
?—errorcode code? ?string?

Description

Thereturn command returns from a procedure. r etur n returns immediately from the
current procedure (or top-level command or sour ce command), with string as the
return value. If stringis not specified then an empty string will be returned as resullt.

Exceptional Returns

In the usual case where the —codeoption isn’t specified the procedure will return
normally (its completion code will be TCL_OK). However, #emdeoption may be
used to generate an exceptional return from the procedure. code may have any of the
following values:

ok Normal return: same asif the option is omitted.

error Error return: ssmeasif theerror command were used to terminate
the procedure, except for handling of errorinfo and errorCode
variables (see below).

return The current procedure will return with a completion code of
TCL_RETURN, so that the procedure that invoked it will return
also.

break The current procedure will return with a completion code of

TCL_BREAK, which will terminate the innermost nested loop in
the code that invoked the current procedure.

continue The current procedure will return with a completion code of
TCL_CONTINUE, which will terminate the current iteration of
the innermost nested loop in the code that invoked the current
procedure.

value Value must be an integer; it will be returned as the completion
code for the current procedure.

The —codeoption israrely used. It is provided so that procedures that implement new
control structures can reflect exceptional conditions back to their callers.

Two additional options, —errorinfo and —errorcode, may be used to provide
additional information during error returns. These options are ignored unlesscode is
error.

The—errorinfo option specifies aninitial stack trace for the errorinfo variable; if it
is not specified then the stack trace left in errorinfo will include the call to the
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procedure and higher levels on the stack but it will not include any information about
the context of the error within the procedure. Typically theinfo valueis supplied from
the value left in errorlnfo after a catch command trapped an error within the
procedure.

If the —errorcode option is specified then code provides avalue for the errorCode
variable. If the option is not specified then errorCode will default to NONE.
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Syntax

scan string format varNane ?varNane ...?

Introduction

The scan command parses fields from an input string in the same fashion asthe ANSI
C sscanf procedure and returns a count of the number of fields sucessfully parsed.
string gives the input to be parsed and format indicates how to parseit, using %
conversion specifiers asin sscanf. Each varName gives the name of avariable; when
afield is scanned from string the result is converted back into a string and assigned to
the corresponding variable.

Details On Scanning

scan operates by scanning string and formatString together. If the next character in
formatString is a blank or tab then it is ignored. Otherwise, if it isrbaharacter

then it must match the next non-white-space characsgring. When &% is
encountered iformatString, it indicates the start of a conversion specifier. A
conversion specifier contains three fields after®thea*, which indicates that the
converted value is to be discarded instead of assigned to a variable; a number
indicating a maximum field width; and a conversion character. All of these fields are
optional except for the conversion character.

Whenscan finds a conversion specifierformatString, it first skips any white-space
characters itring. Then it converts the next input characters according to the
conversion specifier and stores the result in the variable given by the next argument to
scan. The following conversion characters are supported:

d The input field must be a decimal integer. Itis read in and the value
is stored in the variable as a decimal string.

o] The input field must be an octal integer. It is read in and the value
is stored in the variable as a decimal string.

X The input field must be a hexadecimal integer. Itis read in and the
value is stored in the variable as a decimal string.

C A single character is read in and its binary value is stored in the
variable as a decimal string. Initial white space is not skipped in
this case, so the input field may be a white-space character. This
conversion is different from the ANSI standard in that the input
field always consists of a single character and no field width may
be specified.

s The input field consists of all the characters up to the next
white-space character; the characters are copied to the variable.
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eorforg

[charsg]

[*charg]

The input field must be a floating-point number consisting of an
optional sign, a string of decimal digits possibly con taining a
decimal point, and an optional exponent consisting of aneor E
followed by an optional sign and a string of decimal digits. It is
read in and stored in the variable as a floating-point string.

Theinput field consists of any number of charactersin chars. The
matching string is stored in the variable. If the first character
between the bracketsisa] thenitistreated as part of charsrather
than the closing bracket for the set.

Theinput field consists of any number of charactersnot in chars.
The matching string is stored in the variable. If the character
immediately following the”~ isa] thenit is treated as part of the
set rather than the closing bracket for the set.

The number of characters read from the input for a conversion is the largest number
that makes sensefor that particular conversion (e.g. asmany decimal digitsaspossible
for %d, as many octal digitsaspossiblefor % o, and soon). Theinput field for agiven
conversion terminates either when awhite-space character is encountered or when the
maximum field width has been reached, whichever comesfirst. If a* ispresent inthe
conversion specifier then no variableis assigned and the next scan argument is not

consumed.

Differences From Ansi Sscanf

The behavior of the scan command is the same as the behavior of the ANSI C sscanf
procedure except for the following differences:

[1] % p and % n conversion specifiers are not currently supported.

[2] For % c conversions a single character value is converted to a decimal
string, which is then assigned to the corresponding varName; no field
width may be specified for this conversion.

[3] Thel, h, and L modifiers are ignored; integer values are always
converted asif there were no modifier present and real values are aways
converted asif thel modifier were present (i.e. typedoubleisused for the
internal representation).
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Syntax

seek fileld offset ?origin?
Description

Change the current access position for filel d. fileid must have been the return value
from a previous call to open, or it may be stdin, stdout, or stderr to refer to one of
the standard I/O channels. The offset and origin arguments specify the position at
which the next read or writewill occur for filel d. offset must be an integer (which may
be negative) and origin must be one of the following:

start The new access position will be offset bytes from the start of the
file.
current The new access position will be offset bytes from the current

access position; a negative offset moves the access position
backwardsin thefile.

end The new access position will be offset bytes from the end of the
file. A negative offset places the access position before the
end-of-file, and a positive offset places the access position after
the end-of-file.

The origin argument defaults to start. This command returns an empty string.
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A.51 set

Syntax

set varNane ?val ue?
Description

The set command reads and writes variables. set returns the value of variable

varName. If valueis specified, then set the value of varNameto value, creating anew

variable if one doesn’t already exist, and return its valwar Name contains an open
parenthesis and ends with a close parenthesis, then it refers to an array element: the
characters before the first open parenthesis are the name of the array, and the
characters between the parentheses are the index within the array. OtraMasee

refers to a scalar variable. If no procedure is active,\thieame refers to a global
variable. If a procedure is active, themName refers to a parameter or local variable

of the procedure unless tgwbal command has been invoked to declardName to

be global.
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A.52 source

Syntax
source fileNane
Description

The sour ce command evaluate afileasaTcl script. source readsthefilefileNameand
pass the contents to the Tcl interpreter as a script to evaluate in the normal fashion.
The return value from sour ce is the return value of the last command executed from
thefile. If an error occursin evaluating the contents of the file then sour ce will return
that error. If areturn command isinvoked from within the file then the remainder of
the file will be skipped and the sour ce command will return normally with the result
from the return command. If fileName starts with atilde, then it is tilde-substituted
asdescribed inthe Tcl_TildeSubst manual entry.
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A.53 split

Syntax

split string ?splitChars?
Description

The split command splits a string into a proper Tcl list. split returns alist created by
splitting string at each character that isin the splitChars argument. Each element of
theresult list will consist of the charactersfrom string that lie between instances of the
charactersin splitChars. Empty list elements will be generated if string contains
adjacent charactersin splitChars, or if the first or last character of stringisin
splitChars. If splitCharsis an empty string then each character of string becomes a
separate element of the result list. splitchars defaults to the standard white-space
characters. For example,

split "conp.unix.msc"
returns

"conmp uni x msc"
and

split "Hello world" {}
returns

Hel Il o{}wor 1l d
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A.54 string

Syntax
string option arg ?arg ...?
Description

Performs one of several string operations, depending on option. The legal options
(which may be abbreviated) are:

string compar e stringl string2
Perform a character-by-character comparison of strings stringl
and string2 in the same way as the C strcmp procedure. Return
-1, 0, or 1, depending on whetlsaingl is lexicographically less
than, equal to, or greater thstning2.

string first stringl string2
Searchstring2 for a sequence of characters that exactly match the
characters istringl. If found, return the index of the first
character in the first such match witlsining2. If not found,
return —1.

string index string charlndex
Returns theharlndex’th character of thetring argument. A
charIndex of O corresponds to the first character of the string. If
charlndex is less than 0 or greater than or equal to the length of
the string then an empty string is returned.

string last stringl string2
Searclstring2 for a sequence of characters that exactly match the
characters igtringl. If found, return the index of the first
character in the last such match witkiring2. If there is no
match, then return —1.

string length string
Returns a decimal string giving the number of charactets ng.

string match pattern string
See ifpattern matchestring; return 1 if it does, O if it doesn't.
Matching is done in a fashion similar to that used by the C-shell.
For the two strings to match, their contents must be identical
except that the following special sequences may apppatténn:

* Matches any sequence of charactewtrimg,
including a null string.
? Matches any single characterstning.
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[chars] Matches any character in the set given by chars. If a
sequence of the form x—y appears in chars, then any
character between x and y, inclusive, will match.

\x Matches the single character x. Thisprovidesaway of
avoiding the special interpretation of the characters
*?[\ in pattern.

string range string first last

Returns arange of consecutive characters from string, starting
with the character whose index isfirst and ending with the
character whoseindex islast. Anindex of O refersto thefirst
character of the string. last may be end (or any abbreviation of it)
to refer to the last character of the string. If first isless than zero
thenit istreated asif it were zero, and if last is greater than or
equal to the length of the string then it istreated asif it were end.
If first is greater than last then an empty string is returned.

string tolower string
Returns avalue equal to string except that all upper case letters
have been converted to lower case.

string toupper string
Returns a value equal to string except that all lower case letters
have been converted to upper case.

string trim string ?chars?
Returns avalue equal to string except that any leading or trailing
charactersfrom the set given by charsareremoved. If charsisnot
specified then white space is removed (spaces, tabs, newlines, and
carriage returns).

string trimleft string ?chars?
Returns a value equal to string except that any leading characters
from the set given by charsare removed. If charsis not specified
then white space is removed (spaces, tabs, newlines, and carriage
returns).

string trimright string ?chars?
Returns avalue equal to string except that any trailing characters
from the set given by charsare removed. If charsis not specified
then white space is removed (spaces, tabs, newlines, and carriage
returns).
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Syntax

switch ?options? string pattern body ?pattern body ...?

switch ?options? string {pattern body ?pattern body ...?}
Description

The switch command matches its string argument against each of the pattern
argumentsin order. As soon as it finds a pattern that matches string it evaluates the
following body argument by passing it recursively to the Tcl interpreter and returnsthe
result of that evaluation. If the last pattern argument is default then it matches
anything. If no pattern argument matches string and no default is given, then switch
returns an empty string.

If theinitial argumentsto switch start with —then they are treated as options. The
following options are currently supported:

—exact Use exact matching when comparing string to a pattern. Thisisthe
default.

—glob When matching string to the patterns, use glob-style matching (i.e.
the same as implemented by the string match command).

—regexp  When matching string to the patterns, use regular expression
matching (i.e. the same as implemented by the regexp command).

-— Marks the end of options. The argument following this one will be
treated as string even if it startswith a—.

Two syntaxes are provided for the pattern and body arguments. The first uses a
separate argument for each of the patterns and commands; this form is convenient if
substitutions are desired on some of the patterns or commands. The second form
placesall of the patterns and commands together into a single argument; the argument
must have proper list structure, with the elements of the list being the patterns and
commands. The second form makesit easy to construct multi-line switch commands,
since the braces around the whole list make it unnecessary to include a backslash at
the end of each line. Since the pattern arguments are in bracesin the second form, no
command or variable substitutions are performed on them; this makes the behavior of
the second form different than the first form in some cases.

If abody is specified as =" it means that théody for the next pattern should also be
used as the body for this pattern (if the next pattern also has a body thieh the
body after that is used, and so on). This feature makes it possible to sharel@dingle
among several patterns.
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Below are some examples of switch commands:
switch abc a — b {format 1} abc {format 2} default {format 3}
will return 2,

switch —regexp aaab {
"a.*b$ —
b {format 1}
a* {format 2}
default {format 3}

will return 1, and

switch xyz {
a
b
{format 1}
a*
{format 2}
default
{format 3}
}
will return 3.

A-81



MYNAH System Scripting Guide BR 007-252-004
Basic Tcl Commands
Release 5.3

Issue 4, December 1998
Revision 1, February 1999

A.56 tclvars

Description

tclvars — Variables used by Tcl

The following global variables are created and managed automatically by the Tcl
library. Except where noted below, these variables should normally be treated as
read-only by application-specific code and by users.

env

errorCode

Thisvariableismaintained by Tcl as an array whose e ementsare
the environment variablesfor the process. Reading an element will
return the value of the corresponding environment variable.

Setting an element of the array will modify the corresponding
environment variable or create a new one if it doesn't already
exist. Unsetting an elementafv will remove the corresponding
environment variable. Changes to #m array will affect the
environment passed to children by commandsdiee. If the
entireenv array is unset then Tcl will stop monitoriegv
accesses and will not update environment variables.

After an error has occurred, this variable will be set to hold
additional information about the error in a form that is easy to
process with programetror Code consists of a Tcl list with one

or more elements. The first element of the list identifies a general
class of errors, and determines the format of the rest of the list. The
following formats forerror Code are used by the Tcl core;
individual applications may define additional formats.

ARITH code msg

This format is used when an arithmetic error occurs (e.g. an
attempt to divide by zero in tlexpr command)code identifies

the precise error antsg provides a human-readable description
of the error.code will be either DIVZERO (for an attempt to
divide by zero), DOMAIN (if an argument is outside the domain
of a function, such as acos(-3)), IOVERFLOW (for integer
overflow), OVERLFLOW (for a floating-point overflow), or
UNKNOWN (if the cause of the error cannot be determined).

CHILDKILLED pid sigName msg

This format is used when a child process has been killed because
of a signal. The second elemenenfor Code will be the

process’s identifier (in decimal). The third element will be the
symbolic name of the signal that caused the process to terminate;
it will be one of the names from the include file signal.h, such as
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SIGPIPE. The fourth element will be a short human-readable
message describing the signal, such as “write on pipe with no
readers” forSI GPI PE.

CHILDSTATUS pid code

This format is used when a child process has exited with a
non-zero exit status. The second elemeatrair Codewill be the
process’s identifier (in decimal) and the third element will be the
exit code returned by the process (also in decimal).

CHILDSUSP pid sigName msg

NONE

This format is used when a child process has been suspended
because of a signal. The second elemeatrair Code will be the
process’s identifier, in decimal. The third element will be the
symbolic name of the signal that caused the process to suspend;
this will be one of the names from the include file signal.h, such as
SIGTTIN. The fourth element will be a short human-readable
message describing the signal, such as “background tty read” for
SIGTTIN.

This format is used for errors where no additional information is
available for an error besides the message returned with the error.
In these casesror Code will consist of a list containing a single
element whose contents ANONE.

POSIX errName msg

errorinfo

If the first element oérror Code is POSI X, then the error

occurred during a POSIX kernel call. The second element of the
list will contain the symbolic name of the error that occurred, such
asENOENT; this will be one of the values defined in the include
file errno.h. The third element of the list will be a human-readable
message correspondinggwName, such as “no such file or
directory” for theENOENT case.

To seterror Code, applications should use library procedures such
asTcl_SetErrorCode andTcl_PosixError, or they may invoke
theerror command. If one of these methods hasn’t been used,
then the Tcl interpreter will reset the variabldNONE after the
next error.

After an error has occurred, this string will contain one or more
lines identifying the Tcl commands and procedures that were
being executed when the most recent error occurred. Its contents
take the form of a stack trace showing the various nested Tcl
commands that had been invoked at the time of the error.
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tcl_precision
If thisvariableis set, it must contain a decimal number giving the
number of significant digitsto include when converting
floating-point values to strings. If this variable is not set then 6
digits are included. 17 digits is “perfect” for IEEE floating-point
in that it allows double-precision values to be converted to strings

and back to binary with no loss of precision.
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A.57 tell

Syntax
tell fileld
Description

Thetell command returns the current access position for an open file. Returns a
decimal string giving the current access position in filel d. fileid must have been the
return value from aprevious call to open, or it may be stdin, stdout, or stderr to refer
to one of the standard I/O channels.
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A.58 time

Syntax

tinme script ?count?
Description

The time command times the execution of ascript. timewill call the Tcl interpreter
count times to evaluate script (or once if count isn’t specified)time then returns a
string of the form

503 nicroseconds per iteration

which indicates the average amount of time required per iteration, in microseconds.
Time is measured in elapsed time, not CPU time.
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A.59 trace

Syntax

trace option ?arg arg ...?

Description

The trace command monitors variable accesses. trace causes Tcl commands to be
executed whenever certain operations are invoked. At present, only variable tracing
is implemented. The legal option’s (which may be abbreviated) are:

trace variable name ops command

Arrange forcommand to be executed whenever variabme is
accessed in one of the ways giveropg. name may refer to a
normal variable, an element of an array, or to an array as a whole
(i.e.namemay be just the name of an array, with no parenthesized
index). Ifnamerefers to a whole array, theammand is invoked
whenever any element of the array is manipulated.

Opsindicates which operations are of interest, and consists of one
or more of the following letters:

r Invokecommand whenever the variable is read.
w Invokecommand whenever the variable is written.
u Invokecommand whenever the variable is unset.

Variables can be unset explicitly with theset

command, or implicitly when procedures return (all of
their local variables are unset). Variables are also unset
when interpreters are deleted, but traces will not be
invoked because there is no interpreter in which to
execute them.

When the trace triggers, three arguments are appended to
command so that the actual command is as follows:

comand namel nane2 op

namel andname2 give the name(s) for the variable being
accessed: if the variable is a scalar thamel gives the

variable’s name anglame2 is an empty string; if the variable is an
array element themamel gives the name of the array and name2
gives the index into the array; if an entire array is being deleted and
the trace was registered on the overall array, rather than a single
element, thenamel gives the array name andme2 is an empty
string.op indicates what operation is being performed on the
variable, and is one of w, oru as defined above.
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command executes in the same context as the code that invoked
the traced operation: if the variable was accessed as part of aTcl
procedure, then command will have access to the same local
variables as code in the procedure. This context may be different
than the context in which the trace was created. If command
invokes a procedure (which it normally does) then the procedure
will haveto use upvar or uplevel if it wishes to access the traced
variable. Note also that namel may not necessarily bethe same as
the name used to set the trace on the variable; differences can
occur if the access is made through a variabl e defined with the
upvar command.

For read and write traces, command can modify the variable to
affect the result of the traced operation. If command modifiesthe
value of avariable during aread or writetrace, then the new value
will be returned as the result of the traced operation. The return
value from command isignored except that if it returns an error

of any sort then the traced operation also returns an error with the
same error message returned by the trace command (this
mechanism can be used to implement read-only variables, for
example). For write traces, command is invoked after the
variable’s value has been changed; it can write a new value into
the variable to override the original value specified in the write
operation. To implement read-only variablesnmand will have

to restore the old value of the variable.

While command is executing during a read or write trace, traces
on the variable are temporarily disabled. This means that reads and
writes invoked byommand will occur directly, without invoking
command (or any other traces) again. Howevecdinmand

unsets the variable then unset traces will be invoked.

When an unset trace is invoked, the variable has already been
deleted: it will appear to be undefined with no traces. If an unset
occurs because of a procedure return, then the trace will be
invoked in the variable context of the procedure being returned to:
the stack frame of the returning procedure will no longer exist.
Traces are not disabled during unset traces, so if an unset trace
command creates a new trace and accesses the variable, the trace
will be invoked. Any errors in unset traces are ignored.

If there are multiple traces on a variable they are invoked in order
of creation, most-recent first. If one trace returns an error, then no
further traces are invoked for the variable. If an array element has
atrace set, and there is also a trace set on the array as a whole, the
trace on the overall array is invoked before the one on the element.
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Once created, the trace remains in effect either until the traceis
removed with the trace vdelete command described below, until
the variable is unset, or until the interpreter is deleted. Unsetting
an element of array will remove any traces on that element, but
will not remove traces on the overall array.

This command returns an empty string.

trace vdelete name ops command
If thereis atrace set on variable name with the operations and

command given by ops and command, then the traceis removed,
so that command will never again be invoked. Returns an empty

string.

trace vinfo name
Returns alist containing one element for each trace currently set

onvariable name. Each element of thelist isitself alist containing

two elements, which arethe opsand command associated with the

trace. If name doesn’t exist or doesn’t have any traces set, then the
result of the command will be an empty string.
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A.60 unknown

Syntax

unknown cndNane ?arg arg ...?

Description

The unknown command is used to handle attempts to use non-existent commands.
unknown doesn’t actually exist as part of Tcl, but Tcl will invoke it if it does exist. If
the Tcl interpreter encounters a command name for which there is not a defined
command, then Tcl checks for the existence of a command narkadwn. If there

is no such command, then the interpreter returns an ertmkifown exists, then it

is invoked with arguments consisting of the fully-substituted name and arguments for
the original non-existent commanghknown typically does things like searching
through library directories for a command procedure with the mamdBlame, or
expanding abbreviated command names to full-length, or automatically executing
unknown commands as sub-processes. In some cases (such as expanding
abbreviationsunknown will change the original command slightly and then
(re-)execute it. The result ahknown is used as the result for the original
non-existent command.
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A.61 unset

Syntax
unset nane ?nane nane ...?
Description

The unset command removes one or more variables. Each nameis a variable name,

specified in any of the ways acceptable to the set command. If aname refersto an

element of an array then that element isremoved without affecting therest of the array.

If aname consists of an array name with no parenthesized index, then the entire array

is deleted. The unset command returns an empty string as result. An error occurs if

any of the variables doesn't exist, and any variables after the non-existent one are not
deleted.
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A.62 uplevel
Syntax

upl evel ?level? arg ?arg ...?
Description

The uplevel command executes a script in adifferent stack frame. All of thearg
arguments are concatenated as if they had been passed to concat; the result is then
evaluated in the variable context indicated by level. uplevel returns the result of that
evaluation.

If level isan integer then it gives a distance (up the procedure calling stack) to move
before executing the command. If level consists of # followed by a number then the
number gives an absolute level number. If level isomitted then it defaultsto 1. Level
cannot be defaulted if the first command argument starts with adigit or #.

For example, suppose that procedure a was invoked from top-level, and that it called
b, and that b called c. Supposethat cinvokesthe uplevel command. If level is1 or #2
or omitted, then the command will be executed in the variable context of b. If level is
2 or #1 then the command will be executed in the variable context of a. If level is3 or
#0 then the command will be executed at top-level (only global variableswill be
visible).

uplevel causes the invoking procedure to disappear from the procedure calling stack
while the command is being executed. In the above example, suppose ¢ invokes the
command

upl evel 1 {set x 43; d}

where d isanother Tcl procedure. The set command will modify thevariablexinb’s
context, andl will execute at level 3, as if called fram If it in turn executes the
command

upl evel {set x 42}

then theset command will modify the same variable x in b’s context: the procedure ¢
does not appear to be on the call stack whienexecuting. The commandrifo
level” may be used to obtain the level of the current procedure.

uplevel makes it possible to implement new control constructs as Tcl procedures (for
exampleuplevel could be used to implement tiwhile construct as a Tcl procedure).
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A.63 upvar

Syntax
upvar ?/evel ? ot herVar nyVar ?ot herVar nyVar ...?
Description

The upvar command creates alink to avariable in a different stack frame. upvar
arranges for one or more local variablesin the current procedure to refer to variables

in an enclosing procedure call or to global variables. Level may have any of theforms
permitted for the uplevel command, and may be omitted if the first letter of the first
otherVar isn't# or a digit (it defaults td). For eaclotherVar argumentupvar makes
the variable by that name in the procedure frame givdevely(or at global level, if
level is#0) accessible in the current procedure by the name given in the corresponding
myVar argument. The variable nameddiierVar need not exist at the time of the
call; it will be created the first timmayVar is referenced, just like an ordinary variable.
upvar may only be invoked from within proceduglyVar may not refer to an
element of an array, botherVar may refer to an array elemenpvar returns an
empty string.

upvar simplifies the implementation of call-by-name procedure calling and also
makes it easier to build new control constructs as Tcl procedures. For example,
consider the following procedure:

proc add2 nane { upvar $nanme x set x [expr $x+2] }

add2 is invoked with an argument giving the name of a variable, and it adds two to the
value of that variable. Althougidd2 could have been implemented usipevel

instead ofipvar, upvar makes it simpler faadd2 to access the variable in the caller’s
procedure frame.

If an upvar variable is unset (exgin add2 above), thainset operation affects the
variable it is linked to, not the upvar variable. There is no way to unset an upvar
variable except by exiting the procedure in which it is defined. However, it is possible
to retarget an upvar variable by executing anatipgar command.
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Syntax

whil e test body
Description

The while command executes a script repeatedly as long as a condition is met. while
evaluatestest as an expression (in the sameway that expr evaluatesitsargument). The
value of the expression must a proper boolean value; if it is atrue value then body is
executed by passing it to the Tcl interpreter. Once body has been executed then test is
evaluated again, and the process repeats until eventually test evaluatesto afalse
boolean value. continue commands may be executed inside body to terminate the
current iteration of the loop, and break commands may be executed inside body to
cause immediate termination of the while command. while always returns an empty
string.




BR 007-252-004 MYNAH System Scripting Guide

Issue 4, December 1998 Glossary
Revision 1, February 1999 Release 5.3
Glossary

A B

AID Key — Any 3270 special program Background Execution
key which causes the current screen toEnvironment — The combination of the
be sent to the 3270 SUT, and causes Script Dispatchers, the Script Engine

the SUT to transmit screen data back Groups, and the associated SEs.

to the client. Background Script Engine — SE
Aggregate — A term used to identify a process that communicates over an

portion of a Flexible Computer channel to a controlling process.

Interface Format (FCIF) message. An
aggregate contains zero or more
tag-value pairs and is contained in an BEE — See Background Execution
FCIF section. Environment

BD — See Boot Daemon

App-to-App — Package that allows a Binary Synchronous
user to send, receive, and analyze  Communication — An IBM
messages to and from a SUT over an communications protocol that
application-to-application interface or provides access to a 3270 data stream.

a binary synchronous printer interface. Boot Daemon — A platform process

Array — A collection of associated required by an SD that manages the

variable elements. SEs running on its machine.
Asynchronous Terminal BSC — See Binary Synchronous
Interface — An interface to an operating Communication

system or application that sends and
receives data in arbitrarily-sized
blocks at arbitrary times.

BSE — See Background Script Engine

C

Character Position — The manner in
which screen positions are referred to.
The screen can be viewed as one long
string, where the indices of that string
map to a position on the screen. For
instance, the first value of the string
has a character position of 1, which
would have a corresponding
row/column value of {1 1}. The
maximum character position, or the
last position on the screen, varies from
model type to model type, as different
model types have different screen
sizes. Model 2's max character

Attributes — 1. The values defining the
characteristics of a class or a class’s
connection, e.g., blinking,
highlighted.2. The sub-commands
used to specify or return attribute
values.3. A category of methods and
attributes that are used to find
information about the SUT's
configuration characteristics.
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position is (24 x 80) 1920, while the
bigger Model 5 has a max character
position of (27 x 132) 3564.

Child Script — A Tcl script that is
submitted for execution by a parent
script

Class — A specific area or category of
functionality.

Class Command — A command that
gives you control over a class or
category of functions.

Clear Tag-value Database — An ASCII
file containing two columns separated
by spaces or tabs. The first column
contains the tag, and the second
column contains the values.

CLUI — See Command Line User
Interface

Command Line Script Engine — A
MYNAH process that accepts Tcl
commands from stdin and produces

results on stdout. The Command Line

Script Engine (CSE) does not
interface with the MYNAH System

database, but does, however, open a

channel.

Concatenate — To put two items
together, end to end. For example, if
you concatenated the strings "uvw"
and "xyz", you get "uvwxyz". If you
concatenate two files, the new file
contains the contents of both files,
presented sequentially.

Concurrency Group — The set of all
scripts that run on one Script
Dispatcher

Config file — The MYNAH
Configuration File (named
xmyConfig) that resides in the
directory$XMYHOME/config.

CSE — See Command Line Script Engine

D

des — A UNIX command to encrypt or
decrypt data using the Data
Encryption Standard.

Domain — Atype of interface provided to
the System Under Test. Examples of
domains are the asysnchronous
terminal interface of an application,
the application-to-application
interface of an application, and the
synchronous printer interface of an
application.

Domain Connection — Any specific
input/output interface to a SUT.

E

EAB — See Extended Attribute Bytes,
used in 3270 to provide more
information about a field, such as
color attributes.

EHLLAPI — See Emulator High Level
Language Application Programmatic
Interface.

Elements — Components of a list or
array.
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Embedded Script Engines — Script

Engines that graphically display the
screens associated with Term3270 or

TermAsync Packages. Embedded
Script Engines (ESESs) offer script

execution functionality through class

methods. ESEs are not separate
processes.

Emulator High Level Language Application
Programmatic Interface— The IBM

specification API for interacting with

a 3270 host providing the essential

functionality underneath the MYNAH

5.0 3270 Terminal domain.

Encrypted Database — Aclear database
that has been encrypted using des

ESE — See Embedded Script Engine

Exception — Any event that can abort a

script.

Extended Attribute Bytes — Used by
the Term3270 Package to provide

more information about a field, such

as color attributes.
Extended Tcl — See TclX.

Extensions — Commands and
procedures that expand Tcl's
capabilities.

F

FCIF — Flexible Computer Interface
Format. FCIF is a text format
developed at Bellcore for
communicating messages between
processes.

FMM — See Flexible Message Manager

(TraxWay-provided wrapper to
Telexel IPC)

Flexible Message Manager — A
TraxWay-provided wrapper to
Telexel IPC. An inter-process
communication module used by the
MYNAH System that uses the Telexel
directory daemon underneath to do the
actual IPC processing.

Focusing — Selecting a MYNAH GUI
element and making it ready for you to
enter information.

G

Global Array — An array of elements
that are available to all domains.

GUI — Graphical User Interface.

H
Handle — A reference to an instance.

hllc() — The native EHLLAPI call.
EHLLAPI makes use of one function,
the hllc() function, which always takes
four parameters. These four
parameters determine what EHLLAPI
function to execute, the input
parameters to that function, and,
afterwards, return the output of that
function’s execution, should there be
any. The four parameters are
commonly referred to as (and passed
to the hllc() function in this order):
Function Number, Data String, Data
String Length or Buffer Size, and
Presentation Space. This design refers
to the specific EHLLAPI function
simply as hllcfunction_number). For
instance, the EHLLAPI function
Connect Presentation Space
corresponds to hllc(1).
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Icon — An X-Window that has been OA — See Operability Agent
closed using a window manager

OM — See Operability Manager

Operability Agent — A MYNAH
process that manages all MYNAH
required processes on a host,
Instances — Connections made to SUTs communicating the start, stop and
using a class command. status requests to individual processes
and then communicating the reply
back to the OM.

function.

Iconified — The state of an X-Window
after it has become an icon.

IPC — Inter-process Communication
Telexel IPC processes
Operability Management — The
J MYNAH mechanism, consisting of

the OA and OM, that lets the MYNAH
Adminstrator start, stop, and get status
of all of the MYNAH processes from
any host.

Job Status Container — MYNAH
GUI tool used to monitor the scripts
that have submitted to the BEE.

L Operability Manager — A set of
commands used interact with an OA to

List — An ordered collection of elements. manageall MYNAH processes. You

Log File — A file containing a record of can start or stop a process or you can

activity for a software product. determine if a process is running statis
M P

Mask — A way to identify data that will  Parent Script — A Tcl script that
be ignored during a comparison. submits other scripts for execution.

Methods — Sub-commands used to -position position — One of the ways
perform particular actions on of specifying screen location to a 3270
instances you create in Tcl. Tcl command. The position is a list of

two integer values, row and column in

MYNAH System — An advanced that order. Example: -position {1 1}.

software environment that can be used .
in all phases of software testing to Presentation space — The 3270 screen

exercise and analyze mainframe, that the EHLLAPI function call will
minicomputer, and workstation affect and/or perform its action upon.
applications. The MYNAH System

can also be used for task automation

and rapid application development.
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PRINTCOM — A program that interfaces Runtime Analysis — data Analysis that

to applications on a host computer
over a binary synchronous
communication line, receiving and
capturing the printer output sent by the
applications.

Process — An executable program that is
active (running).

Prt3270 — MYNAH Package that lets a
user simulate PRINTCOM processes.

R

Regression Testing — The testing of a
previously verified application after
changes have been made to the
application.

Requesting Process — A process that

sends a script-execution request to the

SD (this does not include an SE
sending a child-script-execution
request to the SD).

Resource, X-Window System — A

default value that can be changed by a
user. Sets of resources are commonly

stored in the-/.Xdefaultsfile (i.e., the
file called ".Xdefaults" in your home
directory).

Root Script — A script submitted to an
SD via the GUI, CLUI, CSE, or an

embedded SE, but not from one of the

SEs that is controlled by the SD.

Runtime — A state in which a script is
being executed.

occurs during the execution of a test,
and provides verification that the
application being tested performed as
expected. An example of runtime
analysis is a comparison statementin a
test script.

S

Screen Definition File — A file

containing a tag name table. One file
exists for each screen in a user's
application. The file may contain
other information in addition to the tag
name table. The tag name table is
delimited in this file by "begin" and
"end" statements.

Screen IDs File — A file containing the

names of screens and other
information to uniquely identify one
screen from another.

Script — A file that contains one or more

instructions to be performed by a
domain.

Script Dispatcher — MYNAH process

that provides scheduling and
concurrency control for background
execution of user scripts.

Script Engine — An extended Tcl

interpreter that runs user scripts.

Script Engine Group — Alogical set of

BSEs controlled by an SD that all run
on one host and run in the same mode.
When a script is submitted to the BEE,
it is submitted to run in a particular SE
Group. It will run on one of the SEs in
that group, but it doesn’t matter which
SE in the group it runs on.
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Script Builder — A MYNAH GUI tool
used to create script code by capturing
interactions with a system, importing
templates and procedures, and
existing script code. A Standalone
Script Builder can be run
independently of the rest of the
MYNAH GUI.

Script Object — A MYNAH GUI object
used to create and track script code.

SD — See Script Dispatcher.
SE — See Script Engine.

SNA — See Systems Network
Architecture.

String — In Tcl: A set of characters that
represents the current value of a
variable. In some cases, strings show
what will appear on the screen or in a
printout.

SUT — System Under Test.

Symbol Table — User-supplied data
associated with a script. Symbol tables
contain symbol-value pairs; they can
be read and modified by the script
during execution.

Tcl

Synchronous Terminal

Interface — An interface to an operating
system or application that sends and
receives data in blocks of predefined
size at regular intervals.

Systems Network

Architecture — An IBM
communications protocol that
provides access to a 3270 data stream.

System Under Test — The system you
wish to test or which contains the
application you wish to automate.

T

TagDir — A directory containing Tag

Name files.

Tag Table — A formatted table in a

screen definition file, containing
screen information for a single screen.
For each user-identified screen field
this table has a name for the field
(called a tag name), the field's row and
column location, and the number of
characters in the field.

Tag Name File — A file containing

tag-value pairs, used for locating
items on a synchronous screen.

Tag-value Pair — A pair of items, the

first being a variable, the second being
the value of that variable. Tag-value
pairs reside in a symbol table.

Tags — User defined lables used by the

Term3270 Package for locating items
on a synchronous screen.

— Tool Command Language. An
interpretive programming language,
implemented as a library of C
procedures, developed by John
Ousterhout. Tcl is the basis for the
MYNAH scripting language.

TclX — Extended Tcl, flavor of Tcl used

by the MYNAH System under license
from NeoSoft.

Term3270 — Package that performs 3270

synchronous terminal emulation,
allowing users to build scripts that
simulate an interactive work session
with a SUT.
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TermAsync — Package that performs
asynchronous terminal emulation,
allowing users to build scripts that

simulate an interactive work session

with a SUT.

Terminal Emulation — The use of

software to emulate a type of hardware

terminal (e.g., vt100, 3278).

TOPCOM — A software product that
provides an interface to allow an
application to establish and accept

Transaction Oriented Protocol (TOP)

sessions with a foreign partner, to send
and receive messages to and from the
partner, and to terminate the sessions.

TOPCOM uses X.25 or TCP/IP
transport services to transport the

application data messages and TOP
protocol messages between the two

partners.

TOP — Extension Package that lets a user

simulate TOPCOM processes.

\Y,

Variable — A user defined quantity that

can assume a value.
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Index

A

Adding Elementsto Lists, 4-29
append, A-2
Appending Lists, 4-27
Application-to-Application
See Also FCIF Package
See Also TCP Package
See MsgDir Package
See PRT3270 Package
See TOP Package

Arithmetic Operators, 4-8
array, A-3
Arrays, 4-21
Contrast to Lists, 4-21
Creating, 4-35
Asynchronous Reguest, Canceling, 8-4

Asynchronous Terminals
See TermAsync Package

Attributes
Definition, 1-8
Listing Valid Values
Term3270 Package, 10-30
TermAsync Package, 9-15
Overview
Term3270 Package, 10-3
TermAsync Package, 9-2
PRT3270 Package
Receive Session Number, 13-22
Recelve Status, 13-22
Receive Time Stamp, 13-23
Returning Current Values
Term3270 Package, 10-28
TermAsync Package, 9-14
TCP Package
Receive Time Stamp, 16-32
Term3270 Methods, 10-2
TermAsync Attributes, 9-3
TermAsync Methods, 9-2
TOP Package
Receive Session Number, 12-27
Recelve Status, 12-28

Receive Time Stamp, 11-29, 12-29

Send Session Number, 12-30

Send Status, 12-31
Send Time Stamp, 12-32

Attributes, definition, 1-3

B

Background Execution Environment
See BEE

Backslash
Backslash Sequences, 4-17
Used in Substitution, 4-16
Using to Insert Special Characters, 4-16

Batch Package
Condition Codes, 17-11
Deleting aJob, 17-5
Hosts
Querying for, 17-7
Specifying, 17-2
Implementation as Tcl Procedures, 17-1
Job IDs, 17-8
.netrc File, 17-14
Returning Condition Codes, 17-11
Returning Job ID, 17-8
Returning Job Status, 17-9
Returning Number of Stepsin Job, 17-10
Status of Jobs, 17-9
Step Results, 17-11
Steps Reported in a Job, 17-10
Submitting a Batch Job, 17-1
Waiting for a Response, 17-13
BEE, 2-10, 3-2
Concurrency, 2-10
File Ownership, 3-12
Permissions, Execution Directory, 3-12
Relation Between SDs and SE Groups,
2-10
SE Groups, 2-10
Submitting Scripts
Fromthe CLUI, 2-11
From the GUI, 2-12
Bitwise Operators, 4-10
Braces, 4-19
Suppressing Variable Subgtitution, 4-19
Used to Defer Evaluation, 4-19
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break, A-5 CLUI, 2-1

Buffer Size, 9-10, 9-25

C

Carriage Returns in Differenced Files, 7-12
case, A-6

catch, A-7

catch Command, 4-46

cd, A-8

checktags, 14-5

Child Script Events, 2-26

Child Script Package
Canceling Asynchronous Request, 8-4
Creating a Connection, 8-2
Data
Sending to an Application, 8-9
Waiting for Responses, 8-10
Disconnecting a Connection, 8-5
Loading, 8-1
Pausing a Regquest, 8-6
Request
Pausing, 8-6
Resuming, 8-7
Requests
Sending, 8-8
Resuming a Request, 8-7
SDs, 8-2
SE Groups, 8-2
Sending a Request, 8-8
Sending Datato an Application, 8-9
Specifying
SDs, 8-2
SE Groups, 8-2
Timeout
Returning, 8-2
Specifying, 8-2
Waiting for Responses, 8-10

Waiting Until al Scripts Complete, 8-11
Waiting Until any Scripts Complete, 8-12

Class Command, 1-5
Classes of functionality, 1-5
Clear Tag-Value Database, 3-3
close, A-9

Closing Files, 4-58

Submitting Scripts, 2-11
xmyCmd Command, 2-11, 2-39
Columns
Returning Current Position
Term3270 Package, 10-39
TermAsync Package, 9-25
Using to Move a Cursor on a 3270 Screen,
10-31
Using to Return 3270 Screen Images,
10-32
Using to Specify 3270 Screen Location,
10-10
Command Line User Interface
See CLUI
Comments, 4-20
Compare Events, 2-27
Compare Master, 5-1, 7-6, 10-7
3270, 10-7
Async, 9-8
expectMaster, 5-1
Region dimension restriction, 5-2
Suppressing creation, 5-3, 6-2
compares File, 2-18
Child Script Events, 2-26
Compare Events, 2-27
Event Categories, 2-25
Exception Events, 2-28
Format, 2-23
Language Events, 2-28
Script Events, 2-29
Summary Events, 2-30
SUT Timing (suttiming) Events, 2-32
Sutimage Events, 2-31
Test Object Events, 2-32
User Events, 2-33
Comparing a Region
See Also Masks
See Comparisons
Comparing Differences Between Files, 7-11,
7-31
Comparisons
Category Definition, 1-10
Commands that Create Output, 2-27
compares File, 2-18, 2-23
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Comparing Differences Between Files,
7-11, 7-31
Disabling Masks
Term3270 Package, 10-19
TermAsync Package, 9-11
Enabling Masks
Term3270 Package, 10-21
TermAsync Package, 9-13
Failed, 6-8
FCIF Package
Check for ExtraTags, 14-11
Comparing FCIF Tags, 14-7

Comparingto Master FCIF Message,

14-5
Getting FCIF Values, 14-13
offset, 14-7
Reordering Sections, 14-14
Generd Extensions, 7-2, 7-6
Good, 6-10
Ignoring aRegion, 7-20
Ignoring a Region on a 3270 Screen,
10-29
Maximum, 6-12
Number of Failed
Term3270 Package, 10-41
TermAsync Package, 9-26
Number of Successful
Term3270 Package, 10-41
TermAsync Package, 9-27
Number of Warnings
Term3270 Package, 10-48
TermAsync Package, 9-30
PRT3270 Package
Listen Mode, 13-16
Matching Messages, 13-17
Specifying Tcl Procedure, 13-17
Regions, 5-1, 9-7, 10-8
See Also Masks
See Also Tests
TCP Package
Listen Mode, 16-24
Matching Messages, 16-26
Specifying Tcl Procedure, 16-26
Term3270 Attributes, 10-4
Term3270 Methods, 10-2
Term3270 Package, 10-14
TermAsync Attributes, 9-3
TermAsync Methods, 9-1

TermAsync Package, 9-7
TOP Package
Listen Mode, 12-19
Matching Messages, 12-21
Specifying Tcl Procedure, 12-21
Updating Counters, 6-20
Using the Compare Master, 5-1
Warnings, 6-21

concat, A-10
Concealing Sensitive Data, 3-1

Obtaining From Scriptsin the
Background, 3-2

Prompting Using the Script Builder, 3-1

Scrambling Encryption Keys, 7-42

See Also xmyCmd

See Also xmyUdb

TermAsync SUTimages Files, 3-8

Concurrency, 2-10
Connections

Accepting
TCP Package, 16-5
Connection ID
TCP Package, 16-20
Creating
Child Script Package, 8-2
DCE Package
Emulated Client, 18-5
Emulated Server, 18-8
FCIF Package, 14-3
MsgDir Package, 15-4
PRT3270 Package, 13-5
TCP Package, 16-7, 16-23
Term3270 Package, 10-16
TermAsync Package, 9-9
TOP Package, 12-5
Deleting
TCP Package, 16-9
Deleting a Batch Job, 17-5
Disconnecting
Child Script Package, 8-5
DCE Package, 18-74
FCIF Package, 14-10
MsgDir Package, 15-2
PRT3270 Package, 13-7
TCP Package, 16-10
Term3270 Package, 10-20
TermAsync Package, 9-12
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TOP Package, 12-7
Genera Extensions, 7-1
Handle Names, 1-6
Handles, 1-6
Instances, 1-6
Listing Open Connections
PRT3270 Package, 13-12
TCP Package, 16-19
Term3270 Package, 10-40
TermAsync Package, 9-26
TOP Package, 12-14
Maintaining Between Scripts, 2-14
Maximum number, 8-2, 9-9, 10-16, 12-5
No Reinitialization Between Script
Executions, 2-15
PRT3270 Package
Recelve Status, 13-22
Receive Time Stamp, 13-23
Returning a Connection Name,
13-20
Returning a PRT3270 Handler,
13-21
Returning Receive Session Number,
13-22
Specifying a Connection Name,
13-20
Specifying a PRT3270 Handler,
13-21
Receiving messages
TCP Package, 16-11
Returning a Connection Name, 9-10,
9-27, 10-17, 10-45
Sending
TCP Package, 16-13
Specifying a Connection Name, 9-10,
9-27, 10-17, 10-45
State, 10-46
Status, 9-29, 10-47
Submitting a Batch Job, 17-1
TCP Package
Receive Time Stamp, 16-32
Returning a Connection Name,
16-29
Specifying a Connection Name,
16-29
Term3270 Attributes, 10-3
Term3270 Methods, 10-1
TermAsync Attributes, 9-2

TermAsync Methods, 9-1
TOP Package
DTN, 12-17
PSN, 12-26
Receive Status, 12-28
Receive Time Stamp, 11-29, 12-29
Returning a Connection Name,
11-26, 12-25
Returning a TOPCOM Handler,
12-34
Returning Receive Session Number,
12-27
Returning Send Session Number,
12-30
Send Status, 12-31
Send Time Stamp, 12-32
Specifying a Connection Name,
11-26, 12-25
Specifying a TOPCOM Handler,
12-34
ConnOnly Mode, 2-14
Effect of Exceptions, 3-9

Constants, DCE Package, 18-73
continue, A-11

Control Flows, 4-36 to 4-45
break Command, 4-41
continue Command, 4-42
eva Command, 4-45
for Command, 4-39
foreach Command, 4-40
if Command, 4-36
See Also Looping Controls
switch Command, 4-43
while Command, 4-38

Controlling the Flow of Execution of a Script,
4-36
See Also Control Flows
Conversion of Expressions, 4-14
Conversion runtime procedures, 20-1
Converted ADDAM Scripts, 20-52
Converted Tsf Scripts, 20-73
FIN and FUR scripts, 20-31
Fin Scripts, 20-1
FUR scripts, 20-13
Converting Between Strings and Lists, 4-33
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Creating a Connection
Child Script Package, 8-2
Term3270 Package, 10-16
TermAsync Package, 9-9
Creating Lists, 4-22to 4-25
Concatenating Elements, 4-23
Using the concat Command, 4-23
Using the list Command, 4-24
Using the set Command, 4-22
Creating Scripts
Overview, 2-1
Using an Editor, 2-3
Using Script Objects, 2-4
Using the Script Builder, 2-6
Cursor
Moving on a 3270 Screen, 10-22, 10-24,
10-31
Returning Position, TermAsync Package,
9-28

D

Data
Associated with MsgDir Package Position,
15-5
Finding on a 3270 Screen, 10-25
Genera Extensions, 7-1
PRT3270 Package
Appending Messages, 13-10
Converting Messages, 13-13
Maximum Number of Messages, File
Name, 13-19
Receiving Messages
File Name, 13-15
Last Received, 13-14
Receiving
PRT3270 Package, 13-8
TOP Package, 12-8
Receiving at Script Execution, 7-25
Returning Number of Bytes Received,
10-40
Sending
TOP Package, 12-10
Message size, 12-10
Sending to an Application
Child Script Package, 8-9
Delaying, 9-10, 9-26

Term3270 Package, 10-36
TermAsync Package, 9-20, 9-22
Simulating Pressing a 3270 Function
Key, 10-34, 10-35
TCP Package
Appending Messages, 16-15
Creating connection, 16-23
Receiving Messages
File Name, 16-22
Last Received, 16-21
Receiving messages, 16-18
Specifying application name, 16-17
Term3270 Attributes, 10-4
Term3270 Methods, 10-1
TermAsync Attributes, 9-3
TermAsync Methods, 9-1
TOP Package
Appending Messages, 12-12
Converting Messages, 12-15
Maximum Number of Messages, File
Name, 12-23
Maximum Segment Length, File
Name, 12-24
Receiving Messages
File Name, 12-18
Last Received, 12-16
Waiting for Responses
Child Script Package, 8-10
Term3270 Package, 10-37
TermAsync Package, 9-22, 9-23
Database
Clear Tag-value, 3-3
Encrypted, 3-3
Loading User Files, 7-40
Database Mode, 6-3
Database Output, 2-37
Result Object, 2-37
Runtime Object, 2-37
Date Functions, 7-8

DCE Package

Client Development, 18-3

Constants, 18-73

DCE Architecture, 18-2

Emulated Client
Definition, 18-4
RPC Calls, 18-69
Starting, 18-5
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Waiting for Output, 18-7 Emulated Server, 18-72
Emulated Server TermAsync Commands, 18-82
Definition, 18-4 Scripting Overview, 18-4
RPC Calls, 18-72 Server Development, 18-3
Starting, 18-8 TermAsync Commands, 18-80
Starting a Long-Running Server, Calling the RPC, 18-82
18-10 Recording Entries, 18-80

Waiting for Output, 18-9
Getting the Name of the Interface, 18-79
Getting the Type of an Object, 18-71
Handles
Deleting, 18-75, 18-76
All Handles, 18-77
DataHandles, 18-77
Restoring, 18-78
Saving, 18-78
IDL
IDL File, 18-3
IDL Types, 18-14to 18-68
Categories, 18-14
See Also IDL
Integrating with MY NAH System Using
TermAsync Commands, 18-80
Interface
Definition, 18-2
Getting the Name of, 18-79
Interface Object
Identifier of the Interface,
Obtaining, 18-11
Listing Defined Constants, 18-13
Listing Defined Operations, 18-13
Listing Defined Types, 18-13
Major Version of the Interface,
Obtaining, 18-11
Minor Version of the Interface,
Obtaining, 18-12
Name of the Interface, Obtaining,
18-11
Running as Emulated Client, 18-12
Running as Emulated Server, 18-12
Objects
Deleting, 18-75
Removing, 18-74
Printing Objects, 18-70
Recording Entries, 18-80
Recording Exit Status, 18-81
RPC Calls
Emulated Client, 18-69

Recording Exit Status, 18-81
See Also TermAsync Package
Debugging, 3-9, 4-46
catch Command, 4-46
Error Information Procedures, 3-9, 4-46
Error Processing, 3-10
errorCode Variable, 4-47
errorinfo Variable, 4-48
General Actions, 3-10
Global Variables, 3-9
Using xmytclsh, 4-59
Deferring Evaluation, 4-19
des, 3-2, 3-3,3-4
Encrypting Data, 3-2
Specifying aKey, 3-4
Using to Encrypt a Database, 3-4
destroy, 14-10

Destroying a Connection
Child Script Package, 8-5
Term3270 Package, 10-20
TermAsync Package, 9-12
Differences Between Files
Carriage Returns, 7-12
Genera Extensions, 7-11, 7-31
Domain, 1-3
Double Quotes, 4-18

E
Editors
Using to Create Scripts, 2-3
Elements

Addingtoalist, 4-29
Appendingtoalist, 4-27
Components of Lists, 4-21
Extracting From Lists, 4-30
Inserting inalList, 4-28
Number inalist, 4-25
Replacinginalist, 4-29
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Searching forinalist, 4-31 Executing Scripts
Embedded Spaces, 4-16 evel Command, 4-45
Emulated Client Overview, 22
Definition, 18-4 Using the Script Builder, 2-8
Running Status of Interface, 18-12 Without Database Update, 2-39
Starting, 18-5 Execution Directory Permissions, 3-12
Waiting for Output, 18-7 Execution Modes, 6-4
Emulated Server ConnOnly, 2-14
Definition, 18-4 FullState, 2-15
Running Status of Interface, 18-12 Stateless, 2-14
Starting, 18-8 exit, A-18
Starting a Long-Running Server, 18-10 Exit Handlers
Waiting for Output, 18-9 Called at Maximum Failed Comparisons,
Emulated Terminal, 9-9, 9-30 6-13
Encrypted Data ExitHandler, 6-6
Databases, 3-3 MaxFailsHandler, 6-13
des, 3-3 TimeoutHandler, 6-19
Loading, 7-40 ExitHandler, 6-6
Scrambling Encryption Keys, 7-42 expectMaster, 5-1
Using, 3-6 expr, A-19

Encrypted Databases, 3-3
Encrypting Using des, 3-4
Engine Modes, 6-4
Engine Types, 6-5
Entering Sensitive Data, 3-2
eof, A-12
error, A-13
Errors
See Also Exceptions
See Debugging
Escape Sequences, 4-17
eva, A-14
Exception Events, 2-28
Exceptions, 3-9, 4-46
catch Command, 4-46
Error Processing, 3-10
errorCode Variable, 4-47
errorinfo Variable, 4-48
Global Variables, 3-9, 4-47
MY NAH System Handling Procedures,
39
See Also Debugging
Tcl Procedures, 3-9, 4-46
exec, A-15

Expressions, 4-7to4-14
Conversion, 4-14
Creating Using the expr Command, 4-4
Mathematical Functions, 4-13
Math Functions, 4-14
Trig Functions, 4-13
Operands, 4-7
extended Tcl, 1-1

Extension
Functional Categories, 1-10

Extensions

Definition, 1-3

Loading, 2-14, 7-18

Unloading, 7-38
Extracting Elements From Lists, 4-26, 4-30
extratags, 14-11

FCIF Package, 14-1
Comparisons
Check for ExtraTags, 14-11
Comparing FCIF Tags, 14-7
Comparingto Master FCIF Message,
14-5
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Getting FCIF Values, 14-13 Masks
offset, 14-7 Creating, 7-20
Reordering Sections, 14-14 Destroying, 7-22
Connections Disabling, 7-23
Creating, 14-3 Enabling, 7-23
Disconnecting, 14-10 Masks, 7-20to 7-23
Loading, 14-1 Pausing Scripts, 7-32
Fields on a 3270 Screen Prompting for Sensitive Data, 7-25

Moving to a Specified Field, 10-22
Moving to the Next Field, 10-24
Returning the Length of aField, 10-23
file, A-24
File Ownership, 3-12
Files
Closing, 4-58
Input/Output Functions, 4-55
Loading, 7-40
Opening, 4-56
Reading Lines, 7-26
Floating-point Numbers, 4-7, 4-14
flush, A-27
for, 4-39, A-28
foreach, 4-40, A-29
format, A-30
Formats
Returning Current Screen Name, 10-41
See Also Screen I dentification File
Using to Find Screen Locations, 10-27
FullState Mode, 2-14, 2-15
Function Keys
Counting Number Pressed, 10-43
Counting Usage of, 10-17, 10-39
Last Key Pressed, 10-43
Sending, 10-34
Sending and Waiting for a Response,
10-35

G

General Extensions, 7-1to 7-43
Comparisons, 7-6
Date and Time Functions, 7-8
Exiting From Scripts, 7-3, 7-16
Exit Handler, 7-16
Specifying an Exit String, 7-16

Reading Lines of aFile, 7-26
Receiving at Script Execution, 7-25
Regular Expressions, Searching for, 7-29
Returning Current Location, 7-17
Tests
Beginning, 7-4
Ending, 7-15
Updating Results Object, 7-39
Writing Output, 7-24

gets, A-33

glob, A-34

global, A-35

Global Script Variables, 6-1to 6-21
Global Variables, 4-47, 4-51, 4-52

global Command, 4-52
xmyVar Array, 6-1t06-21

Globbing, 4-53
Graphical User Interface

See GUI

GUI, 21

Insert Template Dialog, 2-40
Submitting Scripts, 2-12

H

Handles, definition, 1-6
Help Facility, TclX, 1-2
history, A-36

Hosts

Querying for Batch Hosts, 17-7
Returning Current, 10-42
Specifying, 10-16

Specifying for Batch Jobs, 17-2
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| Floating Point Numbers
32-bit, 18-33
IDL, 18-2 64-bit, 18-27
IDL File, 18-3 handle_t Object (Connection to
IDL Types, 18-14to 18-68 Server), 18-35
Arrays, 18-17 Binding Object to Server, 18-37
Constructing, 18-17 Constructing, 18-35
Elements, 18-17 Getting a Stored Value, 18-36

Indexing, 18-18
Bool Object, 18-19
Constructing, 18-19
Returning Boolean Value, 18-19
Setting Boolean Value, 18-20
Buffer Object, 18-21
Constructing, 18-21
Getting a Stored Value, 18-21
Setting aValue, 18-22
Size of Largest String, 18-22
Byte Object, 18-23
Constructing, 18-23
Getting a Stored Value, 18-23
Setting aValue, 18-24
Categories, 18-14
Char Object, 18-25
Constructing, 18-25
Getting a Stored Value, 18-25
Setting aValue, 18-26
Double Object, 18-27
Constructing, 18-27
Getting a Stored Value, 18-27
Setting aValue, 18-28
Enumeration Object, 18-29
Constructing, 18-29
Getting a Stored Value, 18-29
Listing Legal Value, 18-30
Setting aValue, 18-30
error_status t Object (DCE Error
Codes), 18-31
Constructing, 18-31
Getting a Symbolic
Representation Value, 18-31
Listing Legal Value, 18-32
Setting aValue, 18-32
Floating Point Number Object,
18-33
Constructing, 18-33
Getting a Stored Value, 18-33
Setting aValue, 18-34

Setting aValue, 18-37
Setting Authentication, 18-39
Hyper Object, 18-40
Constructing, 18-40
Getting a Stored Value, 18-40
Setting aValue, 18-41
Integers
Signed
16-bit, 18-50
32-hit, 18-42
64-bit, 18-40
8-bit, 18-52
Unsigned
16-bit, 18-65
32-hit, 18-60
64-bit, 18-58
8-bit, 18-23, 18-25, 18-67
Long Object, 18-42
Constructing, 18-42
Getting a Stored Value, 18-42
Setting aValue, 18-43
Pipe Object, 18-44
Constructing, 18-44
Dumping to File, 18-45
Reading aFile, 18-46
Setting a Sink for Output Pipe,
18-45
Setting Source for Input Pipe,
18-44
Pointer Object, 18-47
Constructing, 18-47
Deferring, 18-48
Getting Handle of an Object,
18-47
Returning the Addressin a Real
Pointer, 18-49
Setting Pointer to an Object,
18-48
Short Object, 18-50
Constructing, 18-50
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Getting a Stored Value, 18-50
Setting aValue, 18-51
Small Object, 18-52
Constructing, 18-52
Getting a Stored Value, 18-52
Setting aValue, 18-53
String Object, 18-54
Constructing, 18-54
Getting a Stored String, 18-54
Setting aValue, 18-55
Structure Object, 18-56
Constructing, 18-56
Constructing With Conformant
Array, 18-56
Listing all Members, 18-57
Retrieving Members by Name,
18-57
Uhyper Object, 18-58
Constructing, 18-58
Getting a Stored Value, 18-58
Setting aValue, 18-59
Ulong Object, 18-60
Constructing, 18-60
Getting a Stored Value, 18-60
Setting aValue, 18-61
Union Object, 18-62
Constructing, 18-62
Getting the Name of the
Discriminant, 18-63
Listing all Members, 18-62
Retrieving Currently Valid Union
Name, 18-64
Retrieving Members by Name,
18-63
Retrieving the Discriminant by
Name, 18-64
Ushort Object, 18-65
Constructing, 18-65
Getting a Stored Value, 18-65
Setting aValue, 18-66
Usmall Object, 18-67
Constructing, 18-67
Getting a Stored Value, 18-67
Setting aValue, 18-68
if, 4-36, A-39
Importing Scripts, 4-60
incr, A-40

info, A-41

Inserting Elementsinto Lists, 4-28
Inserting Special Characters, 4-16
Instances, definition, 1-6
Interface Description Language

See Also DCE Package
See|DL

Invisible Fields, Processing, 10-17, 10-40

J

join, A-44

K

Keyed Ligts, 3-3, 3-6, 7-25, 7-40
Extracting Values, 3-6
keylget, 3-6
keylset, 3-2
Using to Loading Data, 3-7

keylget, 3-6

keylset, 3-2

Keys, Supplying
Argument to xmyUdb, 3-5
Using xmyPrompt, 3-5
xmyConfig File, 3-4

L

Label Processing, 10-11
Labels
Finding Position on a 3270 Screen, 10-26
Using to Move a Cursor on a 3270 Screen,
10-31
Using to Return 3270 Screen Images,
10-32
Using to Specify 3270 Screen Location,
10-11
Language Events, 2-28
lappend, A-45
library, A-46
Library Path, 6-11
lindex, A-50
linsert, A-51
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list, A-52
Lists, 4-2,4-21t0 4-34

By Row and Column, 10-10
By Tag Names, 10-12

Appending, 4-27
Concatenating Elements, 4-23
Contrast to Arrays, 4-21
Converting Between Strings and Lists,
4-33
Creating, 4-22to 4-25
Concatenating Elements, 4-23
Using the concat Command, 4-23
Using the list Command, 4-24
Using the set Command, 4-22
Elements, 4-21
Extracting Elements From, 4-26, 4-30
Inserting Elements Into, 4-28
Joining Elementsinto a String, 4-34
list Command, 4-24
Modifying Lists, 4-27 to 4-30
Adding Elements, 4-29
Appending, 4-27
Extracting Elements, 4-30
Inserting, 4-28
Replacing Elements, 4-29
Number of Elementsinalist, 4-25
Replacing Elements In, 4-29
Searching for Elements, 4-31
Sorting, 4-32
Splitting Strings into List Elements, 4-33

llength, A-53
Loading Extension Packages, 2-14, 7-18

FCIF Package, 14-1
PRT3270 Package, 13-1
TCP Package, 16-1
Term3270 Package, 10-1
TermAsync Package, 9-1
TOP Package, 12-1

Loca Variables, 4-51
Location

Genera Extensions, 7-2

Moving a Cursor on a 3270 Screen, 10-22,
10-24, 10-31

Term3270 Attributes, 10-4

Term3270 Methods, 10-2

TermAsync Attributes, 9-3

Location of Output Files, 2-16
Location Processing, 10-9to 10-13

By Labels, 10-11

Formats, 10-27
Screen |ds, 10-27
Tag Name Files, 10-12
TagDir, 10-13
Logical Operators, 4-9, 4-10
Looping Commands, 4-38
Looping Controls, 4-41
Terminating Current Iteration, 4-42
Terminating Looping Commands, 4-41

Irange, A-54
Ireplace, A-55
Isearch, A-56
Isort, A-57
M
Manipulating Strings, 4-53
Masks
Creating, 7-20
Destroying, 7-22
Disabling, 7-23

Term3270 Package, 10-19
TermAsync Package, 9-11
Enabling, 7-23
Term3270 Package, 10-21
TermAsync Package, 9-13
Listing Mask Handles
Term3270 Package, 10-44
TermAsync Package, 9-27
Regular Expressions, 7-20
Match Extensions
Matching Tcl Procedure, 15-23
Multiple Part Messages
Waiting For Next Part, 15-27
Waiting Until Ending Part, 15-25
Receiving Matching Messages, 15-23
Receiving Multipart Messages
Waiting For Next Part, 15-27
Waiting Until Ending Part, 15-25
Math Functions, 4-14

Mathematical Functions, 4-13
Math Functions, 4-14
Trig Functions, 4-13
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MaxFailsHandler, 6-13
Maximum Comparisons, 6-12

Message Response Directory, 15-13
Marking Messages, 15-28
See Also MsgDir Package
Methods
Definition, 1-3, 1-7
Overview
Term3270 Package, 10-1
TermAsync Package, 9-1
Model
Returning Current Value, 10-44
Specifying, 10-17
MsgDir Package
Connections
Creating, 15-4
Disconnecting, 15-2
Data Associated with a Position, 15-5
Handles
PRT3270 Handle, Creating, 15-18
Returning File Name, 15-6
Setting Current Time Position,
15-14, 15-16
Setting Position to First Message,
15-7
Setting Position to Last Message,
15-9
Setting to Previous Time Position,
15-17
TOPCOM Handle, Creating, 15-21
Marked Messages, 15-10
Maximum Number of Messages, 15-11
Message Response Directory, 15-13
Move Time Value, 15-12
Number of Message Loaded, 15-15
Receive Session Number, 15-19
See Also Match Extensions

MYNAH System
Loading Extension Packages, 7-18
Unloading Extension Packages, 7-38

N

.netrc File, 17-14
Number Base, 4-7

O

Objects
Getting the Type of, DCE Package, 18-71
open, A-58
Opening Files, 4-56
Operands, 4-7
Floating-point Numbers, 4-7
Number Base, 4-7
Operators, 4-8
Arithmetic Operators, 4-8
Bitwise Operators, 4-10
Logical Operators, 4-9, 4-10
Precedence, 4-11
Relational Operators, 4-9

Output, 2-16to 2-24
compares File, 2-23
Execution Directory Permissions, 3-12
File Ownership, 3-12
L ocation of Output Files, 2-16
Changing, 2-17
Output Directory, 2-18, 6-14
compares File, 2-18, 2-23
output File, 2-18, 2-25
result File, 2-18
See also compares File
See also output File
See also result File
See also SUTimage Files
stderr File, 2-18
stdout File, 2-18
SUTimage Files, 2-18, 2-20
output File, 2-18, 2-25
Ownership Considerations, 3-12
Permissions, 2-16
result File, 2-18
Retaining Output Directories, 2-16
See also Database Output
Setting the Output Level, 2-16, 3-14, 6-14
SUTimage Files, 2-18, 2-20
Writing Screen Attributes to SUTimages
File, 9-10, 9-29, 10-17, 10-47
Writing to the output File, 7-24
Output Directory, 6-14
output File, 2-18, 2-23, 2-25, 7-24
Format, 2-25
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Output Level
Changing, 3-15
Current Level, 3-15
Setting, 2-16, 3-14, 6-14
Overview, 16-1

P

Parent/Child Scripting
See Child Script Package
Pausing Scripts, 7-32
Performance Measurement Functions, 7-43
Permissions, 2-16
pid, A-60
Port Number
Returning, 10-17, 10-45
Specifying, 10-17, 10-45
Printer Testing
See PRT3270 Package
Printing Objects, 18-70
proc, A-61
Procedures, 4-50 to 4-52
Autoloading, 2-40
Conversion runtime, 20-1
Creating, 4-50
Defined Locally, 2-39
Exit Handlers, 6-6
Exiting From, 4-51
Global Variables, 4-52
Loading, 2-39
Loading Using Insert Template Dialog,
2-40
Loading Using the source, 2-39
Local Variables, 4-51
ProcRepository Parameter, 2-40
Timeout Handlers, 6-19
Prompting for Sensitive Data, 7-25
Prompts
xmytclsh, 4-59
PRT3270 Package
Appending Messages, 13-10
Attributes
Receive Session Number, 13-22
Receive Status, 13-22
Receive Time Stamp, 13-23

Comparisons
Listen Mode, 13-16
Matching Messages, 13-17
Specifying Tcl Procedure, 13-17
Connections
Creating, 13-5
Disconnecting, 13-7
Receive Session Number, 13-22
Receive Status, 13-22
Receive Time Stamp, 13-23
Returning a Connection Name,
13-20
Returning a PRT3270 Handler,
13-21
Specifying a Connection Name,
13-20
Specifying a PRT3270 Handler,
13-21
Converting Messages, 13-13
Data
Appending Messages, 13-10
Converting Messages, 13-13
Maximum Number of Messages,
13-19
Receiving, 13-8
Receiving Messages
File Name, 13-15
Last Received, 13-14
Loading, 7-18, 13-1
Maximum Number of Messages, 13-19
Receiving Data, 13-8
Receiving Messages
File Name, 13-15
Last Received, 13-14
Timeout
Returning, 13-24
Specifying, 13-24
puts, A-62
pwd, A-63

Q

Quoting, 4-18
Using Braces, 4-19
Using Double Quotes, 4-18
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R Using to Return 3270 Screen Images,
10-32
read, A-64 Using to Specify 3270 Screen Location,
regexp, A-65 10-10
RPC Calls

Regions, 5-1, 9-7, 10-8
Dimension restrictions, 5-2
See Also Compare Master

Regular Expressions, 4-54, 7-20, 7-26, 10-13,

A-65

Searching for, 7-29
Relational Operators, 4-9
Removing a Connection

Child Script Package, 8-5

Term3270 Package, 10-20

TermAsync Package, 9-12
reorder, 14-14
Replacing Elementsin Lists, 4-29
Reports, See Output

Requests
Pausing, 8-6
Resuming, 8-7
Sending, 8-8
Responses
Buffer Size, 9-10, 9-25
Waiting, 9-5
Specifying an Initial Read, 10-17,
10-42
Supplying an Expected Response,
10-17, 10-42
Responses from Applications
Returning
TermAsync Package, 9-16
result File, 2-18
Result Object

Updating Status, 7-39
Result Objects, 2-37
return, A-70
Returning Current Location, 7-17
Row/Column Processing, 10-10

Rows
Returning Current Position
Term3270 Package, 10-46
TermAsync Package, 9-28

Using to Move a Cursor on a 3270 Screen,

10-31

Emulated Client, 18-69
Emulated Server, 18-72
TermAsync Commands, 18-82
Runtime Object, 2-37
Runtime Objects
ID, 6-15
Run Status, 2-37
Run Summary, 2-37
Tcl Code Status, 2-38

S

scan, A-72
Screen Identification File, 10-13, 10-27, 10-46
Regular Expressions, 10-13
Using Formats, 10-41
Screen Images
Returning
Term3270 Package, 10-32
TermAsync Package, 9-18
Screens
Returning Size, 9-29
Specifying Size, 9-10
Script Builder
Accessing, 2-6
Creating Scripts, 2-6
Displaying Remote Session Connections,
2-9
Executing Scripts, 2-8
Insert Template Dialog, 2-40
Using to Prompt for Sensitive Data, 3-1
Script Dispatchers
See SDs
Script Engines
See SEs
Script Events, 2-29
Script Names, Returning Name of Script Being
Executed, 6-15
Script Objects
Creating Scripts, 2-4
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Insert Template Dialog, 2-40

Script Terminations
Maximum Allowed Failed Comparisons,
6-12
Scripts
Concealing Sensitive Data, 3-1, 7-40,
7-42
Obtaining From Scriptsin the
Background, 3-2
Prompting Using the Script Builder,
31
Controlling the Execution of, 4-36
break Command, 4-41
continue Command, 4-42
eval Command, 4-45
for Command, 4-39
foreach Command, 4-40
if Command, 4-36
switch Command, 4-43
while Command, 4-38
Creating
Overview, 2-1
Using an Editor, 2-3
Using Script Objects, 2-4
Using the Script Builder, 2-6
Debugging, 3-9, 4-46
catch Command, 4-46
Executing
Effect on Symbol Tables, 2-15
eval Command, 4-45
Interactively, 4-59
Overview, 2-2
Using the Script Builder, 2-8
Executing Without Database Update, 2-39
Exiting From, 7-3, 7-16
Exit Handler, 7-16
Specifying an Exit String, 7-16
Hintsfor Creating, 3-1to 3-20
Importing, 4-60
Name of File Being Executed, 6-15
Pausing, 7-32
Receiving Data at Execution, 7-25
Runtime Objects ID, 6-15
Sending Child Script Requests, 8-8
Specifying an Exit String, 7-16
Submitting
Fromthe CLUI, 2-11

From the GUI, 2-12
Terminating, 3-16
Exit Handler, 6-6
Using UNIX Commands, 3-20
SDs, 2-10
Specifying for Child Script Package, 8-2
SE Groups, 2-10, 6-16
Specifying for Child Script Package, 8-2
Searching for Elementsin Lists, 4-31
Searching for Regular Expressions, 7-29
seek, A-74
SEs, 2-10
Background, 2-10, 6-5
Displaying User Name Passed in
Execution Request, 6-16
Using UNIX Commands in Scripts,
3-20
Command-line, 2-13, 2-15, 6-5, 6-16
Displaying Name of Person Starting
an SE, 6-16
Using UNIX Commands in Scripts,
3-20
ConnOnly Mode, 6-4
Effect of Exceptions, 3-9
Database Mode, 6-3
Embedded, 2-10, 6-5, 6-16
Displaying Name of Person Starting
an SE, 6-16
Using UNIX Commands in Scripts,
3-20
Execution Modes
ConnOnly, 2-14, 6-4
FullState, 2-14, 2-15, 6-4
Statel ess, 6-4
Stateless, 2-14
FullState Mode, 6-4
Groups, 6-16
Library Path, 6-11
Statel ess Mode, 6-4
Effect of Exceptions, 3-9
set, 4-3, A-75
set Command
Used to Create Lists, 4-22

Sorting Lists, 4-32
source, A-76
source Command, 4-60
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Special Characters
Inserting, 4-16
Suppressing, 4-18
split, A-77
Stateless Mode, 2-14
Effect of Exceptions, 3-9
stdio
Input/output Functions, 4-55
See Also Files
string, A-78
Strings, 4-2
Converting Between Strings and Lists,
4-33
Creating from List Elements, 4-34
Globbing, 4-53
Manipulating, 4-53
Matching, 4-53
Regular Expressions, 4-54, A-65
Setting, 4-3
Splitting into List Elements, 4-33
Unsetting, 4-3
Substitution, 4-15
Backslash, 4-16
Command, 4-15
Variables, 4-15
Summary Events, 2-30
Suppressing, 4-19
Suppressing Variable Substitution, 4-19
SUT, 1-3
SUT Timing (suttiming) Events, 2-32
Sutimage Events, 2-31
SUTimage Files, 2-18, 2-20
Format, 2-20
switch, A-80
Symbol Tables, 2-15
Adding Variablesto a Table, 7-37
Changing VariablesinaTable, 7-37
Deleting aVariableinaTable, 7-34
Returning Entire Table, 6-17
Returning the Value of aVariable, 7-36
Seeing if aVariable ExistsisaTable,
7-35
Synchronizing Concurrently Executing Scripts,
2-10
See also Concurrency

Synchronous Terminal Screen Locations
See L ocation Processing

Synchronous Terminals
See Term3270 Package

System Prompt
Setting, 9-10, 9-28
System Prompts, 9-4
System Shell, Setting, 9-10, 9-28
System Under Test, 1-3

T

Tag Name Files, 10-12
Tag Name Processing, 10-12
Tag-value Pairs, 3-3, 3-7
TagDir, 10-13
Specifying, 10-17, 10-47
Tags
Finding Screen Locations, 10-27
Using to Move a Cursor on a 3270 Screen,
10-31
Using to Return 3270 Screen Images,
10-32
Using to Specify 3270 Screen Location,
10-12
Tcl
Arrays, 4-21, 4-35
Backslash Sequences, 4-17
Basic Concepts and Definitions, 4-2
Comments, 4-20
Control Flows, 4-36 to 4-45
break Command, 4-41
continue Command, 4-42
eval Command, 4-45
for Command, 4-39
foreach Command, 4-40
if Command, 4-36
switch Command, 4-43
while Command, 4-38
Controlling the Flow of Execution of a
Script, 4-36
See Also Control Flows
Converting Between Strings and Lists,
4-33
Deferring Evaluation, 4-19
Error Global Variables, 4-47
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Creating, 4-22to 4-25
Concatenating ltems, 4-23
Using the concat Command, 4-23
Using the list Command, 4-24
Using the set Command, 4-22
Extracting Elements From, 4-26
Joining Elementsinto a String, 4-34
Modifying Lists, 4-27 to 4-30
Adding Elements, 4-29
Appending, 4-27
Extracting Elements, 4-30
Inserting, 4-28
Replacing Elements, 4-29
Number of Elementsinalist, 4-25
Searching for Elements, 4-31
Sorting, 4-32
Splitting Strings into List Elements,
4-33
Looping Commands, 4-38
Looping Contrals, 4-41
Terminating Current Iteration, 4-42
Terminating Looping Commands,
4-41
Number Base, 4-7
Obtaining aList of Previous Commands,
4-5

Tc
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Error Information Procedures, 3-9, 4-46 Operators, 4-8
Escape Sequences, 4-17 Arithmetic Operators, 4-8
Events, 4-5 Bitwise Operators, 4-10
Exceptions, 4-46 Logical Operators, 4-9, 4-10
Expressions, 4-4,4-7t04-14 Precedence, 4-11
Conversion, 4-14 Relational Operators, 4-9
Mathematical Functions, 4-13 Procedures, 4-50 to 4-52
Math Functions, 4-14 Creating, 4-50
Trig Functions, 4-13 Exit Handlers, 6-6
Operands, 4-7 Exiting From, 4-51
Operators, 4-8 Globa Variables, 4-52
Arithmetic Operators, 4-8 Local Variables, 4-51
Bitwise Operators, 4-10 Quoting, 4-18
Logical Operators, 4-9, 4-10 set Command, 4-3
Precedence, 4-11 Sorting Lists, 4-32
Relational Operators, 4-9 Strings, 4-2
Extensionsto, 1-3 Converting Between Strings and
Floating-point Numbers, 4-7 Lists, 4-33
Introduction, 1-1 Substitution
Lists, 4-2,4-21t0 4-34 Backslash, 4-16
Converting Between Strings and Command, 4-15
Lists, 4-33 Variables, 4-15

Suppressing Special Characters, 4-18
Syntax, 4-15to 4-20
Comments, 4-20
Quoting, 4-18
Using Braces, 4-19
Using Double Quotes, 4-18
Substitution, 4-15
Backslash, 4-16
Command, 4-15
Variables, 4-15
unset Command, 4-3
Variables, 4-2
Append, 4-5
Creating, 4-3
Increasing the Value of, 4-4
Removing, 4-3
Commands, Basic
append, A-2
array, A-3
break, A-5
case, A-6
catch, A-7
cd, A-8
close, A-9
concat, A-10
continue, A-11
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eof, A-12 unknown, A-90

error, A-13 unset, A-91

eval, A-14 uplevel, A-92

exec, A-15 upvar, A-93

exit, A-18 while, A-94

expr, A-19 tclvars, A-82

file, A-24 TalX, 1-1

flush, A-27 Help Facility, 1-2

for, A-28

TCP Package, 16-1

;g;ffgf’ ::3%9 Appendi ng Messages, 16-15
gets, A-33 Attrlbu’[esl .
glot; A-34 c Receive Time Stamp, 16-32

' omparisons
ﬁ:;tc))arl)} 13356 Listen_Mode, 16-24
if A-ég Matthqg Messages, 16-26
ir{cr A-40 Spgcﬁymg Tcl Procedure, 16-26
info’ A-41 Connectlons.
joinl A-44 Acceptmg, 16-5
lappend, A-45 Creating, 16-7, 16-23
library, A-46 Deleting, 16-9
lindex. A-50 D|scqnnegt|ng, 16-10
Iinsertl A-51 Rece!nglme Stamp, 16-32
list, A-52 Receiving messages, 16-11
IIen]gth, A-53 Retlirénlzngg a Connection Name,
:g?:c'e,AAs% Sending, 16-13 .
Isearch, A-56 Speigyzl gg a Connection Name,
IOS;; ';55; Creating connection, 16-23
pid, A-60 Data _
proc, A-61 Appehdlng Messages, 16-15
puts, A-62 Creatlln.g connection, 16-23
pwd’ A-63 Rece!w ng Messages
read, A-64 File Namg, 16-22
reger A-65 Lgst Received, 16-21
return ]A-70 Recqv| Nng messages, 16-18
scan A-72 o Specifying appllc_:atlon name, 16-17
seekl A-74 Listi r)g Open Connections, 16-19
sat A_75 Load.m_g, 16-1
source, A-76 Receiving Messages
split, A-77 File Name, 16-22
string, A-78 Last Received, 16-21
switch, A-80 Receiving messages, 16-18
tclvars', A-82 Specifying application name, 16-17
tell, A-85 Telexel Channel Names
time, A-86 Channel Names, 6-1
trace, A-87 tell, A-85
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Term3270 Package
Attribute Definitions, 10-6
Attributes Overview, 10-3
Columns
Returning Current Position, 10-39
Compared Files, Carriage Returnsin, 7-12
Comparing a Region, 10-14
Comparisons
Ignoring a Region on a 3270 Screen,
10-29
Number of Failed, 10-41
Number of Successful, 10-41
Number of Warnings, 10-48
Connections
Returning a Connection Name,
10-17, 10-45
Specifying a Connection Name,
10-17, 10-45
State, 10-46
Status, 10-47
Creating a Connection, 10-16
Data
Returning Number of Bytes
Received, 10-40
Sending to an Application, 10-36
Waiting for Responses, 10-37
Disconnecting a Connection, 10-20
Fields on a 3270 Screen
Moving to a Specified Field, 10-22
Moving to the Next Field, 10-24
Returning the Length of aField,
10-23
Finding Data on a Screen, 10-25
Function Keys
Counting Number Pressed, 10-43
Counting Usage of, 10-17, 10-39
Last Key Pressed, 10-43
Simulating, 10-34, 10-35
Host
Returning Current Host Name,
10-42
Specifying, 10-16
Invisible Fields, 10-17, 10-40
Label Processing, 10-11
Listing Mask Handles, 10-44
Listing Open Connections, 10-40
Listing Valid Attribute Values, 10-30
Loading, 7-18, 10-1

Location Processing, 10-9to 10-13
By Labels, 10-11
By Row and Column, 10-10
By Tag Names, 10-12
Formats, 10-27
Screen |ds, 10-27
Tag Name Files, 10-12
TagDir, 10-13
Methods Overview, 10-1
Model
Returning Current Vaue, 10-44
Specifying, 10-17
Moving a Cursor, 10-22, 10-24, 10-31
Output
Writing Screen Attributesto
LUTimages File, 10-17, 10-47
Port Number
Returning, 10-17, 10-45
Specifying, 10-17, 10-45
Returning Attribute Values, 10-28
Returning Current Host Name, 10-42
Returning Number of Bytes Received,
10-40
Row/Column Processing, 10-10
Rows
Returning Current Position, 10-46
Screen ldentification File, 10-13, 10-46
Screen Images, 10-32
Simulating Pressing a 3270 Function
Key, 10-34, 10-35
Specifying, 10-16
Tag Name Processing, 10-12
TagDir
Specifying, 10-17, 10-47
Timeout
Returning, 10-17, 10-48
Specifying, 10-17, 10-48
TN3270E, 10-17, 10-48
Waiting for Responses, 10-37
Specifying an Initial Read, 10-17,
10-42
Supplying an Expected Response,
10-17, 10-42

TermAsync Package

Attributes Overview, 9-2

Buffer Size, 9-10, 9-25

Columns, Returning Current Position,
9-25
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Comparing a Region, 9-7
Comparisons
Number of Failed, 9-26
Number of Successful, 9-27
Number of Warnings, 9-30
Concedling Datain SUTimages Files, 3-8

Connections
Returning a Connection Name, 9-10,
9-27
Specifying a Connection Name,
9-10, 9-27
Status, 9-29
Creating a Connection, 9-9
Data
Delaying Sending to an Application,
9-10, 9-26
Sending to an Application, 9-20,
9-22

Waiting for Responses, 9-22, 9-23
Disconnecting a Connection, 9-12
Emulated Terminal, 9-9, 9-30
Listing Mask Handles, 9-27
Listing Open Connections, 9-26
Listing Valid Attribute Values, 9-15
Loading, 7-18, 9-1
Methods Overview, 9-1
Output

Conceding Datain SUTimagesFiles,

3-8

Writing Screen Attributesto

VUTimages File, 9-10, 9-29

Responses from Applications, returning,
9-16

Returning Attribute Values, 9-14
Rows, Returning Current Position, 9-28
Screen Images, 9-18
Screens

Returning Size, 9-29

Specifying Size, 9-10
Sending Datato an Application, 9-20,

9-22, 10-36
Setting System Shell, 9-10, 9-28
System Prompts, 9-4
Timeout

Returning, 9-9, 9-30

Specifying, 9-9, 9-30
Waiting for Responses, 9-5, 9-22, 9-23
Wildcards, 9-10, 9-31

Terminating Scripts, 3-16
Terminfo File
TermAsync Package
Terminfo File, 9-10, 9-30
Test Object Events, 2-32
Tests
Beginning aTest, 7-4
Delimiting, 7-4, 7-15
EndingaTest, 7-15
Version IDs, 6-18
time, A-86
Time Functions, 7-8
Timeout
Returning, 8-2, 9-9, 9-30, 10-17, 10-48,
12-33, 13-24
Specifying, 8-2, 9-9, 9-30, 10-17, 10-48,
12-33, 13-24
Specifying aHandler, 6-19
TimeoutHandler, 6-19
TN3270E, 10-17, 10-48

TOP Package
Appending Messages, 12-12
Attributes
Receive Session Number, 12-27
Receive Status, 12-28
Receive Time Stamp, 11-29, 12-29
Send Session Number, 12-30
Send Status, 12-31
Send Time Stamp, 12-32
Comparisons
Listen Mode, 12-19
Matching Messages, 12-21
Specifying Tcl Procedure, 12-21
Connection ID, 16-20
Connections
Creating, 12-5
Disconnecting, 12-7
DTN, Defining, 12-17
PSN, Defining, 12-26
Receive Session Number, 12-27
Receive Status, 12-28
Receive Time Stamp, 11-29, 12-29
Returning a Connection Name,
11-26, 12-25
Returning a TOPCOM Handler,
12-34
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Send Session Number, 12-30
Send Status, 12-31
Send Time Stamp, 12-32
Specifying a Connection Name,
11-26, 12-25
Specifying a TOPCOM Handler,
12-34
Converting Messages, 12-15
Data
Appending Messages, 12-12
Converting Messages, 12-15
Maximum Number of Messages,
12-23
Maximum Segment Length, 12-24
Receiving, 12-8
Receiving Messages
File Name, 12-18
Last Received, 12-16
Sending, 12-10
Message size, 12-10
Destination Transaction Name (DTN),
12-17
Listing Open Connections, 12-14
Loading, 7-18, 12-1
Maximum Number of Messages, 12-23
Maximum Segment Length, 12-24
Message size, 12-10
Presentation Services Name (PSN), 12-26
Receiving Data, 12-8
Receiving Messages
File Name, 12-18
Last Received, 12-16
Sending Data, 12-10
Message size, 12-10
Timeout
Returning, 12-33
Specifying, 12-33
trace, A-87
Trig Functions, 4-13

UNIX
Commandsin Scripts, 3-20

unknown, A-90
Unloading Extension Packages, 7-38

unset, A-91

unset Command, 4-3
uplevel, A-92
upvar, A-93

User Events, 2-33

\Y,

Variable Substitution, 4-19
Variables, 4-2, 4-15

Addng Variablesto a Symbol Table, 7-37
Appending, 4-5
Changing Variablesin a Symbol Table,
7-37
Creating, 4-3
Deleting in Symbol Tables, 7-34
Elementsin Arrays, 4-35
Existing in Symbol Tables, 7-35
Global, 4-51, 4-52
global Command, 4-52
Increasing the Value of, 4-4
Local, 4-51
Removing, 4-3
Symbol Tables, 7-36

w

Waiting

Batch Package, 17-13

Child Script Package, 8-9
Completing all Child Scripts, 8-11
Completing any Child Scripts, 8-12
General Extensions, 7-2

Term3270 Methods, 10-2
TermAsync Attributes, 9-3
TermAsync Methods, 9-2

Waiting for Responses

Setting the System Prompt, 9-10, 9-28

Specifying an Initial Read, 10-17, 10-42

Supplying an Expected Response, 10-17,
10-42

TermAsync Package, 9-5

while, 4-38, A-94
Wildcards, 9-10, 9-31
Writing Output, 7-24
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xmyCmd, 3-2
scramble, 3-3
submit
Output Files, 3-12
xmyPrint, 2-33
xmyPrompt
Supplying Encryption Key, 3-5
Using to Prompt for Sensitive Data, 3-1,
7-25
Using to Receive Data, 7-25
xmySE
See Child Script Package
xmytclsh, 2-2, 2-12, 4-59
Prompt, 4-59
Used for Examples, 4-2
Using source Command, 4-60
xmyUdb, 3-2, 3-3
Loading Keyed Lists, 3-6
Supplying Encryption Key, 3-5
xmyVar Array, 6-1t06-21
Comparisons
Failed, 6-8
Good, 6-10
Maximum, 6-12
Warnings, 6-21
Database Mode, 6-3
Engine Modes, 6-4
Engine Types, 6-5
Exit Handler, 6-6
Library Path, 6-11
Maximum Failed Comparisons Exit
Handler, 6-13
Name of Script Being Executed, 6-15
Output Directory, 6-14
Output Level, 6-14
Runtime Objects 1D, 6-15
SE Group, 6-16
Symbol Tables
Returning Entire Table, 6-17
Test Version IDs, 6-18
Timeout Handler, 6-19
Updating Comparison Counters, 6-20
User Submitting/Starting a Process, 6-16
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