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Preface

Document Structure

This document contains a section on the basics of the Tcl lgagaaetion on the TclX
extensions, and separate sections on each of MYNAI extensions.

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

Table 1. MYNAH Language Guide Sections (Sheet 1 of 2)

Section
Number Section Name Description

Section 1 | Introduction This section contains general information jon
this guide, including an oveiew of concepts
shared by all of the MYNAH packages.

Section 2 | General Sgiing This section discusses the basics behind
scripting, including creation, executidiie
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 termination,
and debugging.

Section 4 | Tcl Basics This section is a basic introduction to the Tcl
language.

Section 5 | xmyVar Global Script This section contains the complete list of the

Variables variables in the globadmyVar array.
Section 6 | General MYNAH Tcl This section describes the set of Tcl extensions
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 7 | Child Script Extension | This section describes the set of Tcl extensions

Package for the Child Script Package hich is used to
start and control script execution from a parent
script.

Section 8 | TermAsync Extension | This section describes the asynchronous [Icl

Package extensions that provide interactions with gn
asynchronous terminal device.

Section9 | Term3270 Extension This section describes the 3270 Tcl extensions

Package that provide the functions necessary for
interactions with 8270 device.
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Table 1. MYNAH Language Guide Sections (Sheet 2 of 2)
Section
Number Section Name Description

Section 10| 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 11| TOP Tcl Language This section describes the Tcl extensions [that

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

Section 12| 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 13| FCIF Tcl Language This section describes the Tcl extensions [that

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

Section 14| 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
communicatns channel and have been sgved
to disk.

Section 15| Batch Tcl Language This section describes the Tcl extensions [that

Extensions emulate running batch jobs.

Section 16| DCE Extension Package|This section describes the Tcl extensions |that
provide the functions necessary for
interactions with a Distributed Computing
Environment (DCE).

Section 17| GUI Tcl Language This section describes the Tcl extensions [that

Extensions provide access to GUI test applications.

Appendix A Basic Tcl Commands This appendix contains a reproduction of the
Tcl manual pages, covering all of the
commands in the basic Tcl command set.

Appendix B Extended Tcl (TclX) This appendix describes all of the extensipns

Extensions that are added to Tcl 7.0 by Extended Tcl
(TclX 7.0a).

Glossary | Glossary This section contains a glossary of terms
related to the MYNAH System.
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NOTE — While separate packages, the combination of
the TOPCOM, PRT3270, FCIF, and General App-to-App
packages provide complete functions needed to emulate
interactions between applications. Therefore, these
packages are often referred to as being part of the
App-to-App package.

Related Documents

e BR 007-252-005, MYNAH System Aulistration Guide
e BR 007-252-006, MYNAH System Users Guide

On-line Versions of the MYNAH Documents

The MYNAH documents are available on-line in the AdoBerobat® PDF format
(Release 3.0). The PDF files are accessible from either the local file system or from an
internal URL. See the MYNAH admistrator for the location of the PDF files.

Viewing the PDF files requires that you have installed the Adobe Acrobat Reader
(Release 3.0). If you need the Acrobat Reader, contact the MYNAH 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

e Using the Acrobat Reader directly if the MYNAH System has liestalled 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 a UNIX
Solaris™ server and you amgsing an X-window8" emulator to access the system on
a PC. Consult your browser’s documentation for information on how to install
plug-ins.

If you access the PDF files via a browser, you may wish to download the files to your local
system, which will give you direct access to a file the next time you need to read it, rather
than waiting for the browser to load it.
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Formatting Conventions

When a term is being defined, engethod , it appears in Bold Helvetica.

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

Syntax

class_command_name connection_method \
-argument_name  argument_value \
?-argument_name  argument_value ?

handle method_name -argument_name argument_value \
?-argument_name  argument_value ?

handle -attribute_name ?attribute_value?

class_command_name -attribute ?new_default_attribute value?
Return

This is a brief statement of the return value this extension generates.
Description

The syntax section uses the following formatting conventions:

e Class command, method, attribute, and option hames appéauiier

 All substitutable or user supplied itsfe.g., handles and argument values) appear
in Courier 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 names) appear in
bold Times.

e Substitutable or user supplied items (e.g., argument values) apyeddlalics
Times

» File and directory names appeaitalics Times
Exception

Where feasible, each description will contain a section stating the conditions where the
extension will throw an exception (fail).
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Examples
The examples use the following conventions:
» All examples appear i@ourier

e The MYNAH System includes a program calledytclsh Section 4.10that lets
you interactively run Tcl commands, including all MYNAH extensions.

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

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

e Lines representing text you type begin with xneytclsh prompt (>), e.qg.,
> xmyTermAsync connect

» Linesrepresenting return values in examples will also app&ariner but will
not begin with thexmytclsh prompt, e.g.,

> xmyTermAsync connect
XmyTermAsync_1
>setx5

5

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

This document describes the MYNAH 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 MYNAH 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 Systeméxtended Tcl , also called clX, under
license from NeoSoft. TcIX is a superset of standard Tcl and is built alongside the standard
Tcl sources, adding extensions to expand Tcl's capabilities. TclX contains a

e 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.tchnd 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 thedWweb1

also provides the address for NeoSoft’s TclX man pages.

Table 1-1. WWW Tcl Home Pages

Home Page Name Address

Tcl/Tk Project At Sun http://sunscript.sun.com/
Microsystems
Laboratorie8

A brief introduction to http://http2.brunel.ac.uk:8080/~csstddm/TCL2/TCL2.html
TCL/TK

TCL WWW Info http://www.sco.com/Technoby/tcl/Tcl.html
TclX (TCL) (Neosoft) http://www.neosoft.com/tcl/TclX.html

a. You can also access this page from John Ousterhout’'s home page, http://www.sunlabs.com:80/people/john.ousterhout/.

1-1
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1.1 MYNAH Extensions Overview

In addition to the standakt of Tcl commands and procedures, the MYNAH System
makes use of the TclX extensions as well as sets of MYNAH 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 represeatdsain , 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 applicatiodamain.

Sections throughl 7 contain descriptions of the MYNAH extensions to the Tcl language.
Each section describes the extension package for a pedioreain.

1.1.1 Extension Types

There are three types of MYNAH extensions:

1. Class Commands - These give you control over a class or category of functions. For
more information about Class commands Se&etion 1.1.1.1

2. Methods - Tiese let you perform actions mstances , which are connections made
to SUTs using a class command. For more information about methods see,
Section 1.1.1.4

3. Attributes - These let you set the configuration characteristics of the instances and
class commands. For more information about attributesSseéipn 1.1.1.5

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

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

Package | Class Command Method Attributg Argument Result
TermAsyng xmyTermAsync | connect Creates anasynchronqus
connection.
TermAsyng xmyTermAsync -timeout Shows the default

time-out value for the
TermAsync package.

TermAsyng xmyTermAsync | connect | -timeout |20 Creates anasynchronqus
connection with a
time-out value of 20

seconds.
General |xmyExit "exit script | Exitsfrom the current
now" script.

Methods and attributes can be applied independently to class commands. For example, the
connectmethodSection 8.4.1.2an be applied to thanyTermAsync class command
Section 8.40 create an asynchronous connection, e.g.,

xmyTermAsync connect

So too, thetimeout attributeSection 8.4.2.18an be applied to thenyTermAsync class
command to show the default time-out valoethe TermAsync package, e.g.,

xmyTermAsync -timeout

You can use attributes with methods, such as applyingatheectmethod and the
-timeout attribute to thekmyTermAsync class command to create an asynchronous
connection with a time-out value that is different from the default valge, see the third
example inTable 1-2

xmyTermAsync connect -timeout 20

You can also apply an argument value directly to a class command. For example, you apply
a string that will be produced when exiting from a script directly toxthgExit
Section 6.2.€lass command, @, see fourth example irable 1-2

xmyExit "exit script now"

The following subsections contain complete explanations of class commands, methods, and
attributes.
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1.1.1.1 Class Commands

A class is a specific area or category of functionality. For example, each MYNAH domain
is in essence a class. Thus, the 3270 emulation package (Term3270) is a class. The general
MYNAH Package (se&ection § can also be considered as a class.

A class command gives you control over a MYNAH class. For example, the
xmyTerm3270class commandsection 9.) gives you control over functions of a 3270
emulation, such as creating a connection. At the sameximggxit is a general class

command used to exit from a script and the Tcl interpreter. Regardless of which type of
class command you use, the basic syntax for class commands and their arguments takes one
of the following forms:

class_command_name method_name ?-attribute attribute_value?

class_command_name -attribute attribute_value ?-attribute
attribute_value?

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 MYNAH System, are detailed
in Section 6 These commands are automatically available to all scripts when they start
executing. Among the functions of these class commands are loading MYNAH Tcl
extension packages, comparing two files, and changing values in the symbol table.

NOTE — The symbol table is a Tcl 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 Sectichg&.17 6.2.18§

6.2.19 and6.2.20for more information on setting up a
symbol table.

The domain-specific class commands are a bit more specialized in that there is only one
class command per domain. You use class commands to create and interact with
connections to a SUT. In addition, you can also use class commands to 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 tkrayTerm3270package $ection §, such as by executing

the following:

> set conn2 [xmyTerm3270 connect]
XmyTerm3270_1
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you could execute the following command

> $conn2 -row
21

to find the current row position of the cursor.
SeeSection 1.1.1.%or a further 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 lexicoetheod ), calledconnect
that is used by the class command to create a connection. A very basic example would be

xmyTerm3270 connect
wherexmyTerm3270is the class command andnnectis the method.

There is often more to creating a connection than simply typing the name of the class
commandmyTerm3270and theconnectmethod. For example, you may have to specify
what you are connecting to. This will be covered in the discussion of each domain’s
connectmethod. For now, let's just use our basic example of usingaiieectmethod
without any arguments.

1.1.1.2 Instances

When you use theonnectmethod, the class command creates a unique connection to a
SUT. We call this unique connection iaistance . For example, every time you invoke
xmyTerm3270 connectyou create a new instance.

1.1.1.3 Handles

For each instance, the MYNAH System returns a reference to the instance. This reference

is called ehandle . The automatically generated handle name takes the form
.class_command_NN

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

> xmyTerm3270 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 callegipe, which is used to send keystrokes to a connection. To send the
string "tst" to the first handle mentioned above, you would enter:

> xmyTerm3270_1 type -text "tst"

It is recommended that you assign a handle to a variable. Using the pitgp®usethod
example, you could enter:

>set connl [xmyTerm3270 connect]
> $connl type -text "tst"

Without the variable, every time you want to use the handle, you would have to type
xmyTerm3270_1 This could get a little tedious. In additiormyTerm3270_1may not
have much meaning for you, but you could create a value whose name has a specific
meaning, such a@conn3270or $connAsync Since this is 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 a connection name changes and you used a generated handle name, you would
have to change your script, but if you use a variable, 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
handle method_name arguments
handle -attribute_name arguments

Methods and attributes are explained below.

1.11.4 Methods

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

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

xmyTerm3270 type -text "tso"

would be illegal. There is no way of knowing what
particular connection you are trying to ugpe to enter

this information for; there is 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
is one excen: theconnectmethod connectmust be used directly with a class command
to create an instance, such as

set connl [xmyTermAsync connect]

where theconnectmethod is used with thanyTermAsync class command to create a
connection to a synchronous SUT.

1.1.1.5 Attributes

The termattribute has several meanings inthe MYNAH System. At their most basic level,
attributes are the individual values defining the characteristics, the pieces of information,
of a class or a class’s connection. For example, attributes can be the nanostiiha
cursor’s column or row position, the nber of seconds theystem will waitfor a response

(i.e., the timeout 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, aswlumn.

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

Section 1.1.1.4s what 3270 terminal model the instance is running as. To display the
model (assuming it's a model 2), type

> $connl -model
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-tileeout attribute to reset the timeout value.

> $connl -timeout
10

> $connl -timeout 30
> $connl -timeout
30

We first apply thetimeout attribute to thésconnlhandle 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 thetimeout attribute a final time to see that the timeout value has been
changed.

1-7
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Since thetimeout attribute was applied to tl#onnlhandle, 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, as in

> xmyTerm3270 -timeout
10

> xmyTerm3270 -timeout 25
> xmyTerm3270 -timeout
25

In this example, we first useanyTerm3270 -timeoutto return the current time-out value
for the3270 domain. Then, we used the same adagsmand/attribute combination with
an argument to change the default time-out value. All new invocatiommyoferm3270
connectwill assume the new default value of 25 seconds.

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

» This use sets the timeout value for all future Term3270 instances in a script.
> xmyTerm3270 -timeout 25
» This use sets the timeout value for only this instance of a Term3270 connection.

> $connl -timeout 30

1.1.2 Extension Functional Categories

The MYNAH Tcl extensions can be organized into six functional categories, as shown in
Tablel-3. In the sections describing the MYNAH Package extensions, the methods and
attributes are listed alphatically. At the beginning of each section is a taisiéng the
extensions, organizing them by category.

Table 1-3. MYNAH Tcl Extension Functional Categories (Sheet 1 of 2)

Category Name Description

Connection These extensions deal with establishing or destroying a
connection or obtaining information about a connection. Hor

example, obtaining a list of open connections, the name af 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.

Location These extensions let you move the cursor or find the locatjon of
a screen element.
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Table 1-3. MYNAH Tcl Extension Functional Categories (Sheet 2 of 2)

Category Name

Description

ned by

ponse.

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

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

Attributes In addition to being the individual values defining the

characteristics and the sub-commands used to manipulatg

values, attributes can also be a category of methods and
attributes that are used to find information about the SUT

configuration characteristics, e.g., blinkinggiighted.

> these




MYNAH System Scripting Guide BR 007-252-008
Introduction Issue 3, October 1997
Release 5.2

1-10



BR 007-252-008 MYNAH System Scripting Guide
Issue 3, October 1997 General Scripting
Release 5.2

2. General Scripting
This section discusses the basic concepts behind scripting, these include the following
functionality:

e Creation - Describes the various methods of creating scripts

e Execution - Describes the various methods of executing scripts

e 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

e Loading Procedures - Involves invoking script commands.
NOTE — See theMYNAH System Users Guider
detailed information on using ti8xript Object , Script
Builder , Graphical User Interface (GUI) and the

Command Line User Interface  (CLUI) user
commands.

2.1 Overview

You may create script code in the MYNAH System to accomplish either of the fiotjow
e Automation of aest
e 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 UN{Xfiles. You can create this code by:
» Using your favorite editor
e Using the MYNAHScript Object (code view) window
e Using the MYNAH interactivescript Builder .
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Script Objects in 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 MYNAH database that points to a particular file in the
UNIX file system.

Another optional 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.Zdescribes 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 (usingytclsh)
* Interactively in the MYNAH GUI (using the Script Builder)
e 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 Rsult Object.

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

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

NOTE — Both the Script Object and the Script Builder
methods let you enter code using an external editor. The
MYNAH System will use whatever editor you specify in
your preferences. If you do not specify an editor, the
system will default twi.

You 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

One way to create a script is to use your favorite editor. Simply type the Tcl commands and
MYNAH 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 reasons for using an editor is to edit an existing script. For example, if
you have a script that automates an interaction with an application on one system and you
want to use this script on another system, all you would have to do is copy the script and
change a few lines to connect to the second system.

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 — See theMYNAH System Users Guifte
detailed information on using Script Objects.

Another method for creating script code is using the MYNAH Gtlipt Object . Using
a Script Object, you can:

e 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

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

e 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 as it does in Figura-1.
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Figure 2-1. MYNAH GUI Script Object Code View

When you create a the Script Object, you specify the path and name of a script file in the
UNIX file system. If the UNIX file exists, the MYNAH System loads fte into the Script
objects 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 additidile és 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 Ohjégiou 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 — See theMYNAH System Users Guifte
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 fadhis 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&dhls 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 ear 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 olgje This loads the file to which the
database object points
NOTE — Note this method is available only if yate not
using a standalone script builder.
e Have the GUI invoke your favorite editor and type in the script
» Enter or edit the code directly in the Code view window

e 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 as it does in Figurg-2.
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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&ider'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 MYNAH
System, some methods may be more advantageous than others. The following sections
describe these methods, détaj the steps for each methaihd why you should or

shouldn’t use that method.

WARNING — How you execute a scriptimpacts various
factors, such as UNIX environment variables and
ownership of any output files. SectidrB 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

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

2.3.1 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 select thun option on theScript Builder menu or click on th&un button on
the Script Builder Tool Bar.

NOTE — For more information about the script builder
see theMYNAH 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 this methods when you do not need the Test
Management capability. (for more information, Seection 2.6)

You might choose to use the Script builder,example, to re-run your newly created code
(e.q, to verify that the code runs from beginningrd). Or, you might want to run sting
code to investigate a “System Under Test” SUT problem.
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When you use the Script Builder to execute code, there is an optionStalle &xecution
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 Figiu®

=] MRAN Dulider-FanProgiess |

[
Lol . Sal Obnitl ey | eiefermind. Comiindd £]
» Javey Termisyma 11

Cimirrsnd: keomm] semiilan. P51 O -axgpec] ™ ©

Dasn Hawi Shep Aempms | Cancel

Figure 2-3. Script Builder Execution Progress Dialog

The Script Builder also has an option cali&splay Remote Session Connections . If

you select this option and the scripide requires a connection, the Script Builder will start

a window emulating an asynchronous or 3270 synchronous window, such as the one in
Figure2-4. When a line of code is executed that sends a string to the system you are testing
or automating, the string (and its response) will appear in the emulation window.

= Co st oo ey Termimyne 11wy Teambayne_11 -A57HT =l
A Comrmclion Fodl ‘Wingime  Fonls li=lp

B Wk e W

bugganbin

Riz2 Ch

Figure 2-4. Script Builder Remote Connection Execution Window

You 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. This is 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 a type $€ript

Engine (SE) called arembedded SE . An SE is the
MYNAH 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 to the MYNAH System, which will schedule the script for execution. You
can continue with other work while the script is running. Background execution also allows
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 a type of SE called
abackground SE .

23.2.1 Background Execution Overview

There are two primary background processes in the MYNAH 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 ntcamagerency

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 8SEaBroup
under the control of an SD. The managed SEs are organized into SE Groups.

The combination of SDs and SE Groups constittitesMYNAH Background
Execution Environment (BEE). The relationship bewen SDs and SE Groups is
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depicted in Figur@-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

o1
\ \

Groupl GroupN Groupl GroupN

Figure 2-5. Background Script Execution Environment

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

You can use even this simple BEE to execute scripts in the background. This will provide
you unattended execution and concurrency control.

The MYNAH System is delivered with a simple 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, extditgiband flexiblity of the BEE, see the
MYNAH System Administration Guided 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, refer to thRlYNAH System Users Guide.

2.3.2.2.1 From the CLUI

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

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

xmyCmd submit auto_ftp

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
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Script Object. If there is no Script Object associated with your file, the CLUI returns the
message

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

If your script is not associated with a Script Object, you can execute the scriptaising
option, as in

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 yowtte (ftp to the BEE for
exection but does not interact with the MYNAH database, forennformation see
Section 2.6

23222 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 Fhm option and the selected Script(s) associated
with the test will be sent to the BEE.

Database updates are always performed if a script is submitted from the GUbabrhe
Status window is your tool to monitor the scripts you have submitted to the BEE.

2.3.3 Using xmytclsh
The MYNAH System provides a utility programmytclsh (Section4.10), 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 usaytclsh to test the MYNAH commands and extensions.
However, you can also ugseytclsh 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.

You could also type each line of the script directly knwoytclsh, but this is 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 thesourcecommand (Sectio.1]) to load the script.
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NOTE — xmytclsh uses a type of SE called a
command-line SE .

For example, if you have a script in a file calledon, you could execute it by typing the
following:

xmytclsh
>source logon

assuming you are in the current directory containing théoijen
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2.4 SE States at Start Time

When an SE starts up, it runs in one of three mdstedelessConnOnly, andFullState.
The mode cannot be changed after start-up. The following sections describe SE execution
modes.

2.4.1 Stateless Mode

In the Statelessnode, when a script completes:
» All open connections are closed
e 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 wittmyLoadPkg, (for more informatiorSeeSection 6.2.pare
reloaded.

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

24.2 ConnOnly Mode

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

You would use th€onnOnlymode 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 betweeunldvassume that you

are still logged on to the SUT.
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2.4.3 FullState Mode

In the FullState Mode, when a script completes;
e Connections to the SUT are not maintained
» All Tcl file descriptors are not closed
e 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.¢hose submitted using
xmytclsh) are always ifrullState mode, regardless of the
xmyConfidfile setting, since they run individual script
lines, not entire scripts.

You would use th&ullState 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 armot retained by SEs, even
those running ifFullState mode. Each time a script is
executed, a new (possibly empty) symbol table is created
containing the symbols passed to the engine in that
execution request.
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2.5 File Output

Whenever a script is executed, the SE may produce files in an ougmibdit Whether or

not files are produced and how much output is produced are controlled®ythelLevel

entry. Users can control the amount of output that is produced from within a script using
thexmyVar(OutputLevel) array variablé&ection 5.12This variable is initially set by the
OutputLevel parameter of thEngine entry in thexmyConfigfile.

There are several typesatitput files:output SUTimagecomparesstdout andstderr.
These types of output files are described below.

251 Determining How Many Output Directories to Retain

The number of output directories to retain is configured by the MYNAH Administrator in
thexmyConfidfile.

 If the 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.

25.2 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 scrihbme/scripts/scriptl.tdb
/home/scriptscriptl.tcl.out.19960901.162824

NOTE — You must open the UNIX permissionsthe
directory containing the script or the system will not be
able to generate tlmutput subdirectory. Faxample, set
the permissions t@75.
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2521 Other Possible Locations

The default location of the script output directory can be overridden by the MYNAH
Administrator setting either theutputRoot or OutputPath entry in thexmyConficfile in
the Engine section.

OutputPath specifies the script output directories. The hierarchy of the original scripts is
not maintained; this is a flat directory. For example if OutputPath is set to

IMYNAH/data ,
and an execution request for the script.

/HOME/scripts/scriptl.tcl ,
is received, then the script output directory will be

IMYNAH/data/scriptl.tcl.out. <timestamp>

OutputRoot specifies the path for the root file system under which script output directories
should be created. Script output directories are created using the same directory hierarchy
as the original scripts. For exampleQifitputRoot is set to

/MYNAH/data/outputs

/output and an execution request for the schfiyjgime/scripts/scriptl.tds received, the
script output directory will be

/mynah/data/outputs/home/scripts/scriptl.tcl.out.<timestamp>.

25.3 Content of the Output Directory
A script output directory for a single script execution may consist of several files.

NOTE — These files are created during execution, but if
a file is empty after the execution has completed, the file
is deleted. Thus, you may temporary see these empty files
in your directory.

Theoutputfile This file contains events as defined beldwction 2.5.41tis
the highest level view of a script execution.

SUTimage.<conn3iles  These files contain SUT input and output, wharenn> is
the connection handle,ge, SUTimage .xmyTermAsync_1
This output can be in the form of screens or messages. There
may be one or more files, and these files are created only if a
SUT is accessed. If sutimage events are not written to the
outputfile, then output to th&UTimagdiles is also not
logged.
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Thestdoutandstderrfiles These files contain anything that is coded to write to the
standard output or error. These files are created during
execution and are typically empty. If so, these files are
removed upon completion of script execution.

Thecomparedile This file 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 this file. If compare events are not being written to
the outputfile, then output to theomparedile is also not
logged.

For example, after executing a script cabéxd.tcl you may see the following files and
directory (assuming your output level includedimage compare stderr, andstdoutand
your script contained compares, access to a SUT, and commands to sidertand

stdou):
* In the script directory:

abc.tcl
abc.tcl.out.19960612.082440/

e Then in the output directoriabc.tcl.out.19960612.082440"
SUTimage..xmy3270_1
compare
output
stderr
stdout
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254 The Output File

Theoutputfile 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 inforimiait

<date>:<time>:<catagory>:<pkg>:<type>

where

<date>and<time> are date and timestamp with formYYYMMDD:HHMMSS
<category>is one of the listed categories (esutimagég
<pkg>is the MYNAH package producing the messagg.(@ermAsyng

<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 — SeeSection 3.4or information on setting
output levels.
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254.1 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
<date>:<time>:childscr.<pkg>:<type>:<conn>:<msgld>:<script name>'<status><exit sting>
where:
e <pkg>isgeneral
e <type>is one ofsend receive pause resume or cancel
e <conn>is the name of the SE Group to receive the request
e <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> (receiveonly) is the Tcl result of script execution. (This string will be
truncated if it exceeds the allowable length for output file lines)

ThesendWaitcommand (Sectiori.1.6 creates two log messages:
» send which lists the child script that was sent and whethesdinelsucceeded
 receive which lists the actual response

Examples

19960529:190912:childscr.general:send:SeGp2::/ukid/child01 tcl:channel send succeeded
19960529:190914:childscr.generalreceive:SeGp2::/u/kjd/child01.tct TCL_OK:

2-20



BR 007-252-008 MYNAH System Scripting Guide

Issue 3, October 1997 General Scripting
Release 5.2

2.5.4.2 Compare Events

Compare events detail the differenced output for any MYNAH langoaggare
commands that automatically update xheyVar (GoodCompares),
xmyVar(FailedCompares) andxmyVar(WarningCompares) counts. These are:

e General package
— xmyCompare
— xmyDiff
— XmyRegex
e TermAsync package
— $connection compare
e Term3270 Package
— $connection compare
* App-to-App Package (xmyFCIF)
— $handle compare
— $handle compareTags
— $handle extraTags
Each compare event line takes the form
<date>:<time>:compare:<pkg>:<type>:<label>:<result>:<index>
where:
e <pkg>is one ofGeneral TermAsyn¢ Term327Q or FCIF
» <type>is one ofdata fcif, diff, screenRegionregex or string
e <label>is non-null if the compare specified a label

e <result>indicates whether the test passed or failed by specifying ogpeoaf failed,
or warning.

e <index>indicates the number of bytes into temparedile to look for the record of
thatcompare The numbers are indexes into temparedile in the output directory

Example
19951201:090000:compare:3270:screenRegion::good:226

The MYNAH comparison commands log compare events totiygutfile and also write
expected and actual data, if piide, to thecomparedile. (If an expression is being
evaluated instead of data being compared, the expression is writterctmtparedile.)
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2543 Exception (error) Events

The script engine logs an exception evehewan exception occurs in the Tcl interpreter.
An exception event contain the valueesforCodeanderrorinfo as set by the interpreter
and take the form

<date>:<time>:error:<pkg>::<message>

where:

e <pkg>is errorCodeor errorinfo

e <messages the error message itself
Example
19960613:112054:error-emorinfo:Connection went doan
19960613:112054:error:emorinfo: whie executing
19960613:112054:ermor-:ermorinfo.$connl wait -expect '$ ™

19960613:112054:emror:emornfo: (fle "fukidiextd" ine 4)script fukidlextd ine: 4
19960613:112054:eror-emorCode:NONE

25.4.4 Language Events

Language events record the lines of your scripts, with the format
<date>:<time>:lang:<pkg>:command:<command>
where:
e <pkg>is the language package that is used

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

Examples

19960613:142414:lang:tcl:command:xmyLoadPkg TermAsync
19960613:142414:lang:tcl:command:setxmyVar(OutputLevel) {sutimage, lang, script}
19960613:142414:lang:tcl:command:xmyTermAsync connect
19960613:142414:lang:tcl:command:set connl [xmyTermAsync connect]
19960613:142414:lang:tcl:command:$connl sendWait "PS1=\"% \"\r" -expect "% "
19960613:142415:lang:tcl:command:$connl wait -expect "% "
19960613:142415:lang:tcl:command:$connl sendWait "Is\r" -expect "% "
19960613:142415:lang:tcl:command:$connl sendWait "pwd\r* -expect "% "
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2545 Script Events
Script events record high level script activity, e.g., when the script began execution. Script
events have the format
<date>:<time>:script:<pkg>:<type>:<group>:<exit status>:<exit string>
where:
e <pkg>is null
e <type>is one ofstart, stop, cancel, pause, resunog,abort
e <group>is the SE Group to which this SE (the one running the script) belongs

o <exit status>is the return code from the Tcl interpreter for typesm cancel and
abortonly

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

Examples

19960613:161728:script::stop:SeGpl:TCL_OK:
19960809:171420:script::stop:SeGpl:TCL_OK:Compares OK
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2.5.4.6 Summary Events

Summary events asgritten 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

<date>:<time>:summary:general:var:xmyVar(<name>) <value>
<date>:<time>:summary:general:results:<resullts list split into 80 char lines>

<date>:<time>:summary:general:symtbl:<symbol table split into 80 char lines>

Examples

19960613:161728:summary.generalvarxmyVar(Channel) =xmySE0007SD1
19960613:161728:summary.generalvarxmyVar(DatabaseMode) =1
19960613:161728:summary.generalvarxmyVar(EngineMode) =statel ess
19960613:161728:summary.general:varxmyVar(EngineType) =background
19960613:161728:summary.general:varxmyVar(ExitHandler) =
19960613:161728:summary.generalvarxmyVar(FaledCompares) =0
19960613:161728:summary.generalvarxmyVar(GoodCompares) =1
19960613:161728:summary.general:varxmyVar(LibraryPath) =/home/mynahfib
19960613:161728:summary.general:varxmyVar(Outputlevel) = error
19960613:161728:summary.generalvarxmyVar(Runtimeld) =
19960613:161728:summary.generalvarxmyVar(SEGroup) =SeGpl
19960613:161728:summary.general:varxmyVar(SubmitedBy) = ksb
19960613:161728:summary.generalresults: {result {J}
19960613:161728:summary.generalresults: {goodCompares 1}
19960613:161728:summary.generalresults: {faledCompares O}
19960613:161728:summary.generalresults: {wamingCompares O}
19960613:161728:summary.general:symtbl:<symbol table empty>
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2547 Sutimage Events

Sutimage events are produced for only the B&10, TermAsync, and App-to-App
Packages. If sutiage events are being produced, then each time a screen or message is sent
or received a sutimage event is produced having the format

<date>:<time>:sutimage:<pkg>:<type>:<conn>:<opt>:<index>:<length>
where:
e <pkg>is the name of the MYNAH package producing the sutimage

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

e <conn>is the handle of the connection
e <opt>is an optional field used by the domain to indicate the cause of the sutimage
e <index>is a pointer to the start location of the sutimage irSti&imagsfile
e <length>is the length (in domain-specific units) of the image
Examples
19960613:161727:sutimage:TermAsync:snd:.xmyTermAsync_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 Build&dg
view, the sutimage event will have emex of -1 and dength of 0, for example

19960914:115437:sutimage:TermAsync:snd:.xmyTermAsync_4::-1:0
19960914:115437:sutimage:TermAsync:rcv:.xmyTermAsync_4::-1:0
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25.4.8 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

<date>:<time>:suttiming:<pkg>::<conn>:<command>:<send time>:<seconds>
where:

e <conn>is the connection handle

e <command>is the Tcl command that sent data to the SUT

e <send time>is the time of the last send in readable format

e <seconds>contains the number of seconds elapsed since the last send
Examples

19960613:161726:suttiming:TermAsync::. xmyTermAsync_37::06/13/96 16:17:26:0:10

25.4.9 Test Object Events
Test object (testobj) event lines are produced byiimgBegin (Section6.2.2 and
xmyEnd (Section6.2.6 commands. Test object event lines take one of these two forms
<date>:<time>:testobj:<pkg>:begin:<id>
<date>:<time>:testobj:<pkg>:end:<id>
where:
e <pkg>is null
e <id> is the test object id or test block label
Examples
19960809:171419:testobj::begin:2307
19960809:171421:testobj::end:2334
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2.5.4.10 User Events

User events are produced on a per user basis. The MYNAH System provides a method for
script writers to generate their own events to the output file usingriErint command
(Section6.2.11)). They have the format

<date>:<time>:user:<pkg>:<type>:<text>
where:

e <pkg>, <type>and<text>are provided by you through the MYNAXnyPrint
command.

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

Examples

19960611:145636:user:::MAIN
19960611:145636:user:::LEAVING PROC inits (/users/kjb/scripts/parent/par002.tcl)

2-27



MYNAH System Scripting Guide BR 007-252-008
General Scripting Issue 3, October 1997
Release 5.2

255 SUTimage files

The Term3270, TermAsync, and App-to-App Packages produce one oBhibimage

files, which contain images of all strings, commands, etc., your script sends to a SUT and
the SUT’s responses. This output can be in the form of screens or messages. For example,
theSUTimagdile will contain an image of the asynchronous or synchronous (3270) screen
as it appears after each send and receive.

A SUTimagdilename takes the forlBUTimage<connywhere<conn> is the connection
handle.e.g.,SUTimage..xmyTermAsync_1

OneSUTimagdfile is generated for each connection.
EachSUTimageentry takes the form

IMAGE HEADER - <type> (index: <index_number> )
Body
IMAGE FOOTER -

where :

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

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

e Bodyis the string sent to or received from the SUT or the contents of the current
screen.
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The following are examples of the typesSti TiImagdile entries that the TermAsync
Package produces:

IMAGE 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 mytrace?2
debug_s10 mytrace2b
ioctelnet.log templ
mytrace

xmyDiff.tcl.out.19960506.143429
%

IMAGE FOOTER -

2-29



MYNAH System Scripting Guide BR 007-252-008
General Scripting Issue 3, October 1997
Release 5.2

The following is an example of the typesI TImagédfile entries that the Term3270
Package produces:

IMAGE HEADER - Screen (index:4003)
AUTHORIZED USE ONLY - IFS STUO8

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

PASSWORD:

USER DESCRIPTOR:

GROUP NAME:

NEW PASSWORD:

OUTPUT SECURITY AVAILABLE

IMAGE FOOTER - Screen
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2.5.6 compares File

Thecomparedile contains the differenced outgdat any of thecomparecommands listed
in Section 2.5.4.2

Each of these commands will also prodaoeparesblocks in thecomparedile.
Eachcomparesntry takes the form

COMPARE HEADER -<conn> compare (index: <index_number> )
Body

result: <result>

COMPARE FOOTER -<conn> compare

where:
e <conn>is the connection handle, e.gxmyTermAsync_11if any.

e <index_number>is the number of characters into ttemparefile where the compare
begins. This is the same index for theputfile Compare events.

e Body

— Contains any expression you entered as an argumgmytGompare
(Section6.2.3.

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

» <result>specifies if thecomparefailed, succeeded, or warned of a potential failure.
This can be one of the follang:

— 1 (good)
— 0 (failed)

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

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

COMPARE HEADER - .xmyTermAsync_11 compare (index:0)
result: 1 (good)
COMPARE FOOTER - .xmyTermAsync_11 compare

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

COMPARE HEADER - .xmyTermAsync_11 compare (index:112)
1l:expected:<1999>

l:received:<1996>

result: O (failed)

COMPARE FOOTER - .xmyTermAsync_11 compare

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

NOTE — When a comparision 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.

COMPARE HEADER - xmyCompare (index:224)
expr: $childvar3 == "333"

result: 0 (warning)

COMPARE FOOTER - xmyCompare
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2.6 Database Output

Database output is only produced when a script is associated with a Script Object. Database
output consists of the Runtime Object andsiluly Resilt 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 Obijects, 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

e 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

xmyEXxit "success"

then the Run Summary field will be set to "success". See Sécfiam 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 (Section6.2.2 andxmyEnd (Section6.2.9
statements. In this case one Result Object will be created foxeg&egin/xmyEnd
pair.

« If there are nakmyBegin/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, se®YiAH System Users
Guide

If a Script is associated with only one Test or if a ScriptdnagBegin (Section6.2.2) and
xmyEnd (Section6.2.6 statements, then the SE will create one or more Result Objects.
The SE fills in Total counts for Successful, Warning and Failed compares. Vidlass
come directly fronxmyVar values.

The SE also provides values for Adtly State, Test Status, Status Source and Reason Code.
For a complete discussion about these fields, please shbErthAH System Users Guide

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:
e Use thexmyCmd submit command with thec option

* Run the code interactively in the Script Builder
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* Run the code interactively usixgnytcsh

NOTE — For more information about these methods,
refer to the MYNAH Users Guide.

2.8 Loading Procedures

A Tcl procedure is a script that is used to invoke a command, letting you reuse the script.
SeeSection 4. 7or information on procedures.

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

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, as in

>sum2 3
5

2. You can save the procedures to a file and then load them into your script using the
sourcecommand (Section.11).

NOTE — You can save more than one procedure in each
file.

For example, you could save thedan procedure in Item to a file, e.g.,
myprocs.tcland load it by typing

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

> sum 3.45 8.53
11.98

3. You can use any autoloadable procedures. These are procedures that are searched for
by the Tcl interpreter the first time they are called inrgpscThe search path can be
set for theProcRepository parameter in the MYNAH configuration filgmyConfig

The default value for thBrocRepository parameter is

$XMYDIR/lib/tcl: $XMYHOME/lib/tcl The setting of this field affects the setting of
the standard Tcl variabkuto_path A script writer with procedures defined in other
directories can add paths to #heto_pathvariable directly in the script.
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NOTE — See Appendi.30 for more information on
creating procedure libraries and global variables that are
defined or used by the procedures in the Tcl library.

Thelnsert Template dialog on the MYNAH GUI’'s Script Builder and Script Object
displays all procedures that are found in the procedure libraries. (Se&'Nv&H System
Users Guide

Administrators can override what is displayed inltigert Template dialog by manually
creating template files. By default, however, bringingngert Template and changing
Type to Procedure will display all procedures the Tcl interpreter can automatically load
(i.e., those iIBXMYDIR/lib/tcl:3XMYHOME/lib/tdl.

NOTE — Procedures libraries in directories not specified
in the ProcRepository parameter in ¥mayConficfile 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. You may
wish to come back tihis sectiorafter you have read these
later sections.

3.1 Concealing Sensitive Data

For security reasons, sétine data, such as passwords, is usually concealed. The MYNAH
System provides several means of entering sensitive information.

3.1.1 Prompting for Sensitive Data using the Script Builder

You can use themyPrompt command (for more information on xmyPrompt see
Section 6.2.1pto prompt you (or another user) to enter a password.

NOTE — You can only use&myPrompt 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

keylset psswd -prompt "Enter Password" -echo false
set result [xmyPrompt [list $psswd]]

The GUI will display the window in Figuré-1 when you run the script from the Script
Builder and the script reaches tkrayPrompt command.

=] MYHAH Frampt [=]-

it Pk saksdind

o et |

Figure 3-1. xmyPrompt Window
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xmyPrompt takes as its input the keyed listated by thd&eylsetcommand. The data that
you enter is saved to the variaBlesult The variableésresultcan be used in a subsequent
command, e.g.,

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

to enter the password in the password field.

NOTE — See AppendiB.11.4for information on the
keylsetcommand.

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 MYNAH System provides
the means for encrypting and loading data stored in files.

ThexmyUdb command lets you load and save sensitive data into your scripts. These files
can be used for databases or to hold such sensitive material as passwords. For security
reasons, the files can be encrypted usingldssystem softare, which is part of the
Encryption Kit supplied along with the operating systeae Administration Guide for
details. For added security, the key used to decrypt the encyrpted file can be scrambled
using the CLUI commandmyCmd scramble

NOTE — desis only available in the United States. Since
the MYNAH utilities usedesfor encryption and
decryption, the methods describedhis section will only
work in the U.S.
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A clear tag-value database is an 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 a file containing a list of login ids, you could enter them
as in the folloving:

#Tags Ids
Istld  kjd
2ndld  ksb
3rdld  Ismyth

Lines beginning with a pound sign (#) are treated as comments. This lets you label columns,
as we did in the previous list of login ids.

An encrypted database is simply a clear database that has been encryptedassing

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

3.1.2.1 xmyUdb

ThexmyUdb command (see Secti@n3.]) lets you load a tag-value file into a Tcl script

as a keyed list that can be accessed and modified using the standard keyed list functions,
e.g.,keylgetandkeylset etc. If you've engypted the file, you can havenyUdb decrypt

it. Conversely, you can haxenyUdb write keyed lists to a tag-value file, and, if you

desire, encrypt the file.

NOTE — For more information on keyed lists, see
AppendixB. 11

3.1.2.2 xmyCmd scramble

Thescramble sub-command to the MYNAH CLUI commarthyCmd (see Sectiofi.3.2

of this guide and thBlYNAH System Users Gu)derambles the generated key that is used
by xmyUdb. This lets you safely leave the keys in flat files (like Tcl scripts). Scrambled
keys can be entered in tBagine entries in the MYNAHmyConfigsystem configuration

file or provided when loading or saving sensitive data. The SE internally unscrambles the
key and uses it 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 a clear database file.
2. Type the command:
des -e input-file output-file
where

input-file is the name of the clear database file amgbut-file is the name to be given
to the encrypted database file.

3. When you are prompted for a key tbasshould 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 encryptionYou won't be able to decode the
encrypted file without the key

For example, to encrypt a file callpdss which contains passwords, save it as a file
calledpass.eand use a kegnter, you could type

des -e pass pass.e
The following will appear, prompting you to enter the key:
Enter key:
4. Delete the clear database file.
You can enter the key directly as an argumenle® as in the following:
des -e -k enter pass pass.e

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

There are several ways to provide the key. The recommended order of these methods is as
follows:

1. Have the MYNAH Administrator enter the key (scrambled or unscrambled) as an
argument to th&ey parameter for akngine entry in thexmyConfigfile. For
example, if the key has been entered as an argumentKeytmarameter, you would
enter a line such as the follovg:

set ids [xmyUdb read -file pass.e -decrypt]

NOTE — Anyone who knows the key, however, can
decode the encrypted file and read its contents. For that
reason, we recommend you ugryCmd scrambleto
scramble the key.
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2. Enter the key (scrambled or unscrambled) directly as an argumentytidb, for
example

set ids [xmyUdb 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

keylset key _prompt -prompt "Enter des Key" -echo false
set des_key [xmyPrompt [list $key_prompt]]
set ids [xmyUdb read -file pass.e -decrypt -key $des_key]

The window in Figure3-2 will appear.

=] MYHAH Frampt [=]-
Enbar iy PRt SpeTassts:
Enlar i Wiy [
0= | Comced |

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

One of the main uses of encrypting a file and loading it into a MYNAH scoptdvoe to

load passwords. When using the GUI, you can usg&rthgrompt 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.

3.1.2.4.1 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 Sectidri.2

#Tags Ids
Istld  kjd
2ndld  ksb
3rdld  Ismyth

We saved this list to a file calleBS. UsingxmyUdb, we can load this file as a keykst.

set ids [xmyUdb read -file $env(HOME)/data/IDS]
{1stld kjd} {2ndId ksb} {3rdId Ismyth}

NOTE — Notice that beginning the line
#Tags lds

with a pound sign commented this line. Therefore it did
not appear in the return from tkemyUdb command.

This line was added only to illustrate the contents of each
column, labeling each column.

Using thekeylgetcommand (Appendi®.11.2 we can extract values from this list by
specifying the tag.

set id1 [keylget ids 1stld]

kid
keylget searches the keyed list for the tag we specified, in thislsakk and extracts the
value associated with kjd.

Using the same techniques, you can extract values from an encrypted file simply by adding
the-decrypt argument and the decryption key, as described in Settion.4.2
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3.1.24.2 Example of Loading Data from Keyed Lists
For our example, we’ll use the login id and password for an anonyftposgssion.

NOTE — While the password for an anonymdts

session (usually your e-mail address) is not sensitive data,
the techniques we’ll use will apply for cases where the
password is sensitive.

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

#Tag Value
1stid anonymous
1stPass kib@

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

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

xmyCmd scramble -k open keyl

The output file is optional, but this way ybave 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.

xmyLoadPkg TermAsync

set conn2 [xmyTermAsync connect]

set logon [xmyUdb read -file $env(HOME)/data/login.e \
-decrypt -key [read file key1]]

set logid [keylget logon 1stid]

set password [keylget logon 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

xmyExit
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3.1.3 Concealing Sensitive Data in Async SUTimages Files

You can conceal seitive data in an Asyn&UTimagedile by using thesecretoption for
asend(SeeSection 8.4.1.10or sendWait (SeeSection 8.4.1.1)imethod. When you use
this option, the string that is sent to the SUT will not appear iSthEimagedile
associated with that connection. In its place, the sthidden data>will appear.

NOTE — SeeSection 2.5.5or more information about
the SUTimagedile.

For example, you are logging onto a SUT and you must enter your passwoosek123
is your password, youeuld code the following (with additional options that you would
want and the appropriate string for Hexpectoption):

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

After you replay the script or code that contains this commandgWiémagedile
associated witconn5will contain the following information (note that index shown
below is an example):

IMAGE HEADER - String Sent (index:17014)
<hidden data>
IMAGE FOOTER -
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3.2  Debugging - Dealing with Errors and Exceptions

3.2.1 Overview

Tcl errors can occur for any number of reasons. You may have mis-typed and entered a
nonexistent command. You may not have entered the correct number of arguments. There
may be input/output problems. A command may have timed-dtenChese errors are

severe enough to abort processing.

Errors, though, are just part of the Tcl concepdxafeptions . An exception is any event

that can abort a script, be it an error or a command sugteak, continue, andreturn.

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

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 exceptaaish (Section4.6.1), error
(AppendixA.11), andreturn (AppendixA.48). The Tcl command that manages
exceptions igatch, which can trap the error so that the script does not aboor. and
return do not trap exceptions, but can be used when processing exceptions.

In addition, Tcl contains several global variablsorCode (Section4.6.2.) and
errorinfo (Section4.6.2.), that return information resulting from errors.

3.2.3 MYNAH Exception Handling

NOTE — This section contains excerpts from a script
using the Term3270 Bkage. The commands and
methods for the Term3270 Package are used to illustrate
using the exception handling processes. For a gi®ori

of the Tern3270 Pakage, see Sectich

In general, WNAH Tcl commands use the standard exception handling facility. If an
exception is occurs (the command callback retlifdls ERROR) and if not caught by the
script, then the script aborts and the Tcl interpreter is deleted if the SE is running in
Statelessor ConnOnly mode.
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3.23.1 General Actions

Catching exceptions is done using the datich command.
If a MYNAH or Tcl command fails, theatch command

1. Creates a meaningful error message, which can be retrieved if you specify the
varnameargument for theatch command.

2. Populates the global Tcl variatderorCode. The variable consists of a list with one
or more elements, the first of which is the class of error. The second argument is the
symbolic namdor the particular error. (. fRGMISSING.)

NOTE — errorCode is not 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 a child process
of a script or procedure (i.e., is part of a larger script), the parent script or process is also
aborted, and so on until all active Tcl commands are aborted. A message describing the
error is generated and is available viagh®rinfo anderrorCode variables, but these

may not tell all you need or want to know about where the problem occurred. You may want
to generate a specific error message describing what happened and where. In addition, there
may be situations wheg@u want to continue script execution after an error has occurred.

In MYNAH 5.2, all error processing should be done via Tcl statements. Wait until a desired
response occurs. If it doesn’t occur, then you carcaseh 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 USERID

$conn type -text "stu08"

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

}

#if get here, have logon screen, enter logid

$conn type -text $logname

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

AUTHORIZED USE ONLY - IMOK STUO08
DATE: 05/31/96 TIME: 13:21:53
NODE NAME: TCP10081
USERID:
PASSWORD:
USER DESCRIPTOR:
GROUP NAME:
NEW PASSWORD:
OUTPUT SECURITY AVAILABLE

Figure 3-4. Example 3270 Logon Window

On this Igon window, you expect to find a string calld8ERID i.e., this is the value for
the-expectoption. If this string is not found on this sen, 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,@tch command is entered, which evaluateseadWait

operation.

The Term3270 methogendWait (Section9.5.1.1§ sends a 3270 function key to a system
and waits for an expected return. In our examgedWait expects to find the string
USERIDon the current screeoatch evaluates thisendWait operation. IfsendWait
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 femotl,catchreturns 1, therefore
theif code is executed. If the expected string is found, the script continues execaiting,
catch returns 0, therefore tecode is not executed and the script continues.

NOTE — synclmokLogoff is a locally defined
procedure used to log off from a system called IMOK.

3-11



MYNAH System Scripting Guide BR 007-252-008
Scripting Hints Issue 3, October 1997
Release 5.2

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 MYNAH Administrator or the person who started the MY Nbtesses.

NOTE — The following discussion assumes that the
logid of the MYNAH Administrator isnadminand that
madmin started the MYNAH processes.

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

sendWait "Is\r" -expect "$ "

In this casesendWait sends thés command and waits
until it receives thé& prompt, which is the prompt of the
initiator of the MYNAH processes. For a complete
explanation osendWait, see Sectiof.4.1.11

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

3.3.1 Execution Directory Permissions When Using the BEE

When you execute a script usixipyCmad submit, the system generates several files in the
directory containing the scripnadmin must have permission to write these files in this
directory. Typically, you will be part of the same UNIX group timatdmin is. For
example, if you decide to create a directory to contain all of your scrigtscepts you
should grant read/write permissionartadmin (and therefore the UNIX group to which
you andmadmin belong) as in

chmod 775 scripts

3.3.2 File Ownership When Using the BEE

Besides the system output files, yean have the MYNAH System save files generated by
the script, such as a capture of the current screen or files transferredtfpysassion. If

you execute the script from the backgroumaédminwill own all of the files in the output
directory and the output directory itself; you will have only read permissions for these files.
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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 Figur&-5makes a connection, lists the contents and pathname of the current
directory, and saves the most recent response and screen in the files
/users/kjp/OUTPUT/screeand/users/kjb/OUTPUT/pathrespectively. We then send a
chmod command to change the pernidss on those files.

xmyLoadPkg TermAsync

set connl [xmyTermAsync connect]

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

$connl wait -expect “% “

$connl sendWait “Is\r” -expect “% “

$connl sendWait “pwd\r” -expect “% *“

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

$connl screen -file /users/kjp/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
OutputLevel parameter oEngine entry in thexmyConfidfile.

* You can control the output level for an entire script or part of a script using the
xmyVar(OutputLevel) array variable. (SeBection 5.12

Valid OutputLevel 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(OutputLevel) is a Tcl list of zero or more of tHeutputLevel event

values listed above. In addition to these values, you can also use the following to set the

output level:
» SettingOutputLevel to nothing using a empty string “ “
e je.,

set xmyVar(OutputLevel)

means that no subsequent events will be recorded in the output file.
NOTE — The value for theemyVar(OutputLevel)
variable is returned or set using the Tcl commantiSee

Sectiond.1.4and Appendi.51 for information on using
thesetcommand.

» SettingOutputLevel to everything using an asterisf (
e je.,
set xmyVar(OutputLevel) *

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 minimsenipt anderror events.

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

3.4.1 Returning the Current Output Level

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

> set xmyVar(OutputLevel)
script error

3.4.2 Changing the Output Level

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

> set xmyVar(OutputLevel) {error childscr compare script user}
error childscr compare script user

The new output level will bexactlywhat you enter as the inputdmyVar(OutputLevel),
overwriting the previous level. For example, if your initial output level setting is the
recommended minimum setting of producsayipt anderror events and you want to
temporarily produce output ftang events in addition tscriptanderror events, you must
enter all three event values as inputioyVar(OutputLevel), as in

> set xmyVar(OutputLevel) {script error lang}
script error lang
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3.5  Script Termination

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

3.5.1 Using a Termination Procedure

When a script terminates, there are commoivities that should ozur. For example,
typical "end of script" processing involves producing a message in the script output file that
summarizes script success or failure.

It is advisable to centralize all final processing in a termination procedure because:

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

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

Consider the example presented above: producing a standard message upon script
termination. This could be done by checking the global variahlg/ar(FailedComparés
and passing an argument to #myExitcommand, 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 procedure@Rroc), 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:

exitProc

An alternative to including a command in the script to invoke the procedure would be to
use the MYNAH termination proceduixitHandler. This procedure can be invoked
automatically when the script reaches its end by setting the global array variable
xmyVar(ExitHandlex. For more information about using this procedure,S&#gion 5.5
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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 std@®mmOnlyor Fullstatg connections
that were opened in the script remain active when the script terminates.

Because ofhis, the script should contain thede that will bring opened connections to an
appropriate state in the system where they will be ready for use when the next script comes
along for execution. For example, if the first script logs onto an application, the appropriate
state for the next spt could be the first screen after tlsggon process completes. That's
where the first script should "leaoé."

One method for coding for this situation is to include the required code in a procedure,
possibly arExitHandlerprocedure. For more information about using this procedure, see
Section 5.5

3.5.3 Sample Code

This section illustrates one sim@rample of the procedures used to terminate a script. The
example assumes you have logged on to a system galdédand are testing a program
calledkurtz.

Final script coding typically should follow a specific sequence. For example,
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 Bkage. The commands and
methods for the Term3270 Package are used to illustrate
the script termination processes. For a descriptidheof
Term3270 Pekage, see Sectich

Figure3-6 shows an example of how the procedures used to terminate a script may be
accessed by a script. TReirtzOff procedure (Figuré-7) logs off fromkurtz, the
ImokLogoff procedure (Figuré-8) logs off fromimok, and theGenEnd procedure
(Figure3-9) exits the script.
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# SCRIPT TERMINATION PROCEDURE CALLS AT BOTTOM OF SCRIPT
#if get here, need termination processing

#log off kurtz
KurtzOff $conn

#log off imok
ImokLogoff $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 theKurtzOff procedure. To exit from thaurtz system, you must enter

the character “X” in row one, column two on the current screen. The procezhds this
character to the SUT via tliype method. After pressing the enter key, it Kugtz

Selection Screefrs not displayed, hoawver, this will create an error, so ttetch 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 SELECTION SCREEN"}

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

if {{[catch {$conn sendWait -key enter -expect $expscreen}]} {
xmyPrint "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 thémokLogoff procedure. To log off from thienok system, you must
enter the strindgrcl on the connection window. Tlratch command is used again (see

preceding description).

proc ImokLogoff {conn} {
#PURPOSE: LOG OFF IMOK

#log off

$conn type -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

Figure3-9 shows theGenEnd procedure. The procedure first usesglmal command to
make thexmyVar global array accessible to the procedure. This lets you print the counts
generated by themyVar 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. This is very similar to what you might do ifayeu
coding arExitHandler 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=} {
xmyEXxit $exitstr
}else {
xmyEXxit

}

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

You 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 a script using a Command-line SE, you can simply enter the UNIX command.
If you are using an Embedded or Background SE, UNIX commands must loée@xehat
is you must preface the command with theé@ccommand (Appendix.13).

For example, ixmytclsh (for a Command-Line SE) typing
ping myserver

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

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

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

You can use thenv array to read and write $HOME environment variables. For example,
to read in your home directory and assign it to a Tcl variable, you would type

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

This section is designed to be a basic introductiorctoAliter you finish this section, you
should have a basic knowledge of the language. Thifoeds divided into several
subsections, each detailing a specific Tcl category. Tahlésts these subsections.

Table 4-1. Section Contents

Section Name

Description

Section Numbg

Before We Begin

This subsection introduces some basic ide
and concepts, including a discussion of so
basic Tcl commands.

a1, Page 4-2
me

Expressions

This subsection discusses the basics of Tg
expressions using the TCL apeads, operator
and math functions.

4.2, Page 4-8
S,

Tcl Syntax

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

This subsection describes the Tcl syntax, the3, Page 4-16

sed,

Lists and Arrays

This subsection describes the Tcl facilities
handling collections of data.

forl, Page 4-22

Control Flows

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

ds5, Page 4-37

Tcl Error/Exception
Procedures

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

©.6, Page 4-47
ort.

Procedures

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

4.7, Page 4-51

String Manipulation

matching for string manipulation.

This subsection describes the basics of pattefh Page 4-54

File Input/Output This subsection describes basic Tcl 4.9, Page 4-56
input/output functions, concentrating on
opening and closing files.

Using xmytclsh This subsection describes the use of the |4.10, Page 4-6

xmytclsh program to test Tcl commands.

Importing Scripts Usin
the source Command

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

61, 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, a rudimentary knowledge of a few basic Tcl commaegsinset expr, append
andincr, which are used in examples in the following sections, will also be helpful.

NOTE — These are only brief descriptions of these basic
commands. Complete descriptions of these commands
and all basic Tcl commands can be foundimpendix A

4.1.1 Using the TclX Help Facility

TclX provides a help facilitytclhelp. During installation, the MYNAH System places

tclhelp in $XMY DIR/contrib/tclhelp/binTo use this facility, type, at the UNIX prompt,
$XMYDIR/contrib/tclhelp/bin/tclhelp &

The window inFigure 4-lappears.

'-I tidhelp |=]=

v |
it I_Irqlu:

Gbjecie mailshls in d

=l | T

Help FLlss samalshile in
halp

Figure 4-1. tclhelp Window

The help is organized in a tree structure with each suijéicin opening a diérent branch.

For example, if you click on thel/ button, the window ifrigure 4-2appears. The subjects

in this window are organized according to the various TclX extension categories listed in
Appendix B.1

=1 [ =1=

T jeu by wonilaale in Sl

Tl vwvirnl S | rhrba e - il
¥i | mmmrary r irim i | i | B ] b - 1o
Tambns i b | [ERTT ST | nigraba’ m b

..... a w g 1 (SR T 1 e s i e | e

Sl Files sapilabla i Aals

Figure 4-2. tclhelp Tcl Subjects Window

SeeAppendix B.14or click on theHelp button inFigure 4-1for information on using the
help facility.
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4.1.2 Examples in this Document
The MYNAH System provides a utility programytclsh (Section 4.1)) that lets you
interactively run Tcl commands, including all MYNAH extensions.

When you start the program, thmytclsh prompt (> ) appears. The response returned from
each command enteredxmytclsh appears on a separate line without the prompt, as in;

xmytclsh
>setx5
5

The examples in this document have been created as if they were entereanysaish.
You, in turn, may wish to usemytclsh to verify the examples included in this section or
to test your own examples.

4.1.3 Basic Concepts and Definitions

The only data type in Tcl isstring . 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 spacksis a

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.

One of the basic Tcl strings is thariable , a user defined quantity that can assume one of
a set 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 manipulate
strings. Since they are so basic, we concentrate on creating and manipulating variables.

4.1.4 set

Syntax

set variable ?value?
Return

Value of the variable
Description

Thesetcommand assigns or “sets” a strisgttakes one or two arguments.
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When using two argumentsetassigns the value to the variable. The value can be an
integer, string, or expression.

When using one argumesgtreturns the current value of the variable.
Example

>seta?2
2

> set b hello
hello

> seta
2

415 unset

Syntax

unset variable ?variable? ...
Return

No return
Description

Theunsetcommand destroys a variable createdélyunsettakes at least one
argument.

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

unsetab

4.1.6 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. Specificadlypr concatenates an argument, evaluates the
result as a Tcl expression, and returns the value.
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Example

>expr6.7+5.5
12.2

4.1.7 incr

Syntax

incr  variable ?value?
Return

New value of the variable incremented by the specified value
Description

Theincr command increments a variable by the supplied valae takes 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 spacifye
Tcl automatically adds one (1) to the variable.

Example

>setx 12
>incrx5
17

> incr X
18

> incr x -7
11

4.1.8 append

Syntax

append variable value ?value? ...
Return

Appended value of the variable
Description

Theappendcommand appends one or more values to a variable, that is they are added
to the end of the variablappendtakes two or more arguments.

The appended values are treated as text. Instead of adding the two integers together as
incr doesappendsimply treated them as if they were letters.
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Example

>setx5

5

> append x 6
56

> append x Y
56Y

4.1.9 history

Syntax

history ?option ? ? arg arg ... ?

Return

A listing of previously executed commands

Description

Thehistory command lets you perform several actiongweeants , which are
previously executed commands. In it's simpliest fdnmatory returns distory list
a list 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 options that let you perform other functions besides returning the
history list, including re-executing and changing a command.

Example

As we said, the simpliest uselagtory is to return the history list, as in the following:

> xmyLoadPkg TermAsync

>setx5
5
>sety7
7
> history
1 xmyLoadPkg TermAsync
2 setx5
3 sety7
4 history

In the following examples, thredo option re-executes the second command from the
above list, thehangeoption replaces the value of the original second command, and
theeventoption returns the new value of the second command.
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> history redo 2

5

> history change "set x 7.7" 2
> history event 2

setx 7.7

Lastly, history is re-executed to confirm the change esub generates the new value
of the variablex.

> history

xmyLoadPkg TermAsync
setx 7.7

sety 7

history

setx 5

history change "set x 7.7" 2
history event 2

history

> history redo 2

7.7

O~NO O WNPRF
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4.2  Expressions

As we mentioned in Sectich1.6 expressions are a combination of values (called
operands) and operators. All Tcl expression commands require one or more arguments.
expr is only one of these commands and is in fact the simplest. For exadfmetgjires two
arguments, both of which can be expressions: the result from the evaluation of the first is
used to determine whether or not to evaluate the second. (See S&ectidor a discussion

of theif command.)

4.2.1 Operands

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

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

If the first two characters are 0x, then the number is considered to be hexadecimal

(base 16). For instance, the examples in Taktare 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. Figure3 shows valid examples of floating-point
numbers.

5.3
6.28e+7
7E5

9.

Figure 4-3. 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. As with ANSI C, Tcl treats a zero value (such as for a
relational or logical operator) as false and anything elsei@sTcl uses 1 for true and 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 Secti@n?.6

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

« For negation, as if(7*$x)

e For subtraction, as in-5

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 byy. If both operands are integers, the result is truncated to an integer.

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

x+y | Add x andy.
X-y Subtracty from x.
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4.2.2.2 Relational Operators

Tcl supports the relational operaters>, <=, and>=, which are used to compare two
values. If the operands meet the citinds, the operators producerae (1) result. If the
operands do not meet the conditions, the operators produce a false (0) resudt: Jlaise
the Tcl arithmetic operators.

Table 4-4. Tcl Relational Operators

Syntax Description Results
X<y Less than 1 ik is less thaly, else 0
x>y Greater than 1 ik is greater thag, else O
X<=z=y Less than or equal 1xfis less than or equal tp else 0
X>=y Greater than or equal|  DLxfis greater than or equal ypelse 0
==y Equal to 1 ifx is equal toy, else O
xl=y Not equal to 1 ifx is not equal ty, else 0

4.2.2.3 Logical Operators

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

Table4-3 lists the logical Tcl operators.

Table 4-5. Tcl Logical Operators

Syntax Description Results
IX Logical NOT ofx. 1ifxis a zero, else 0.
X&&Y Logical AND of xandy. |1 if xandy are non-zero, else 0.
X|ly Logical OR ofx andly. 1 if eitherx ory is non-zero, else 0.
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4.2.2.4 Bitwise Operators

Tcl supports the logical operators<<, >>, &, ”, and|, which manipulate the individual
bits of integers. Tablé-3 lists the Tcl bitwise operators.

Table 4-6. Tcl Bitwise Operators

Syntax Description Results
~X Bitwise complement (oneg The result is bits that are the opposite of those in
complement) ok. the operand: 1's replace 0’s and O’s replace 1's.
X<<y Left-shiftx by y hits. 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.

Y Bitwise exclusive OR of |Each bit of the result is generated by applying
X andy. the exclusive OR function to the corresponding
bits of thex andy operands.
x|y Bitwise OR ofx andy. Each bit of the result is generated by applyjng

the OR function to the corresponding bits of{the
x andy operands.

4.2.2.5 Choice Operator
Tcl has only one choice operat@f,which lets you select one of two results. The choice
operator takes three operands and has the syntax.
xX?y:z
If X is true, thery. If x is false, them.

The first operand is evaluated. If the solutiotrig (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 result.
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42.2.6 Precedence

Table4-7lists all of the Tcl-supported operators described in the previous subsections; the
horizontal lines separate the operators into groups with the same precedence. This table also
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<=z=y integer, floating-point, string
X>=y 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&&Y integer, floating-point

x|ly integer, floating-point

X?y:z 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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You can use parenthesis to indicate how you want operators to be evaluated; whatever is in
the parenthesis will be evaluated first. For example,

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

expr (7*5+4)
yields 39.

Operators with the same precedence level are grouped from left to right. For ekxabiple
and(7+5)-3 are equal; both evaluate to 9.
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4.2.3 Mathematical Functions

Tcl supports many mathematical functions, suckiaéthe trigonometric [trig] sine
function) andsgrt (square root). These functions can be used as arguments for expressions
and are invoked using standard functional notation, as in the following examples:

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

Table4-8 lists the Tcl-supported trigonometric functions.

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

Table 4-8. Tcl Trig Functions

Function Description
acos(x) Arc cosine of, in the range & x< 1L
asin(x) Arc sine oK, in the rangem2 < x < /2.
atan(x) Arc tangent df, in the range®w2 < x < 172.
atan2(x,y) Arc tangent offy, in the range®w2 < x < 172.
cos(X) Cosine oK.
cosh(x) Hyperbolic cosine of
sin(x) Sine ofx.
sinh(x) Hyperbolic sine of.
tan(x) Tangent ox.
tanh(x) Hyperbolic tangent of.
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Table4-9 lists the standard Tcl-supported math functions.

Table 4-9. Tcl Math Functions

Function Description
abs(x) Absolute value of
ceil(x) Smallest integer not less than
double(x) Real value equal to the integer
exp(x) e raised to theth power, i.e.g*.
floor(x) Largest integer not greater than
fmod(x,y) Floating-point remainder afy.
hypot(x) Square root of{ +y?). This is the hypotenuse of a right triangle.
int(x) Integer from truncating.
log(x) Natural logarithm ok.
log10(x) Base 10 logarithm of
pow(X,y) X raised to thegth power, i.e.¥.
round(x) Integer from rounding
sqrt(x) Square root of.

42.4 Conversion

When you use operands of different types, Tcl converts them to the same type, 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.

4.3.1 Substitution

Tcl provides three forms of substitution: variable, ccamah and backslash. Each
substitution causes some of the origicladracters of a word to be replaced with another
value.

43.1.1 Variable

Variable substitution usint$” lets you use the value of a variable in a command;

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

The$ causes the Tcl interpreter to perform the stiigin, assigning the current value of
the variablea to the variablec.

A more llustrative example would be

>setab
> expr $a+3
9

where the variabla is assigned the value 6, which, usingekpr command, is added to 3.
You can have variable substitutions anywhere in an aggtirsuch as

>seta6
> expr $a*$a
36

In this example, two subutions occured within the same argument, i.e., 6 times 6.

43.1.2 Command

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

>seta6
> set ¢ [expr $a/2]
3
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Everything inside the square brackets is evaluated by Tcl as a separate command. In this
case, the command happens tekpr. The value oh is divided by 2 and this new value
is assigned to. Square brackets can be nested. Try entering

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

Given the values dd andc from the previous example (6 and 3, respectivayyould
assume the value 30 (i.d*(6+4)).

43.1.3 Backslash

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

> set d \$a
$a

the variabled is literally set to the characters $a and not 6, assuming the valkaéréon
the previous examples.

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

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

the first dollar sign is passed as a literal character while the second is used for variable
substitution.

The backslash can also be used to insert special characters and functions, including all
sequences defined for ANSI C, suchtder a tab. Tablel-10lists all Tcl-supported
backslash sequences.
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Table 4-10. Tcl Backslash Sequences

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

\f Form feed (Oxc)

\n Newline (0Oxa)

\r Carriage return (0Oxd)

\t Tab (0x9)

\v Vertical tab (Oxb)

\ddd Octal value

\xhh Hex valugrom hh
\{space} A single space charact|er
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4.3.2 Quoting

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

Tcl lets you use two forms of quotindouble quotes and &ices. Theuotecharacter must
be the first character of the quoted argument. The quote character is stripped off when the
argument is passed to the interpreter.

43.2.1 Using Double Quotes

When using double quotes, everything from the @imible quote tthe closing double

guote is interpreted 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. You can retype the second example in Séctidn3without using a

backslash in the following way.

> set x "this string uses embedded spaces"
this string uses embedded spaces

Similarly, you could type

> setd"$a"
6

assumindbais still set to the value from Sectidn3.1.2
A slightly more elaborate example is

>setx 3.1

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

3.1 squared is 9.61

NOTE — This can also be written

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

with the newline replacing the newline charactay.(
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43.2.2 Using Braces

You can also use the braces to suppress special charactersduvitile quotes disable
only word and command separators (e.g., white spaces, newlinés,adens), braces
disable almost all special characters. For example, the last example for double quotes
rewritten using braces would yield tfalowing:

>setx 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 variabkisitton for the $the character$x\n$xand
$x*$x are interpreted literally.

NOTE — The next example uses théiile command.
Briefly, the syntax fomhile is

while  test while_body

while evaluatesest If the result is zero, exgtion of the
while loop is terminated and the next command in the Tcl
scriptis executed. If the result is non-zevhjle executes
thewhile_bodyscript, re-evaluategst and continues

until thetestresult is zero. (See Sectidrb.2. 1for a

further discussion on thehile command.)

A primary use of braces is to defer evaluation. Normally, the Tcl parser immediately
processes special characters. Using defewalli@tion, 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.

>setx1

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

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

The braces enclose thest  andwhile_body parts to defer substitution. Thesst
expressiorx<5 is evaluated at the beginning of each iteration and is used to determine
whether or not to terminate théhile loop. This way, the subition is doneanew each

time while evaluates the script. If you had typed

while $x<5

thetest expression would have been evaluated once as a constant expressioth,i.e.,
and the loop would have executed forever.
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4.3.3 Comments

You can add comments to a script by entering a pound sign (#) as the first non-blank
character of a line; 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 a line, it
will be treated as an ordinary character unless it is immediately preceded by a sefy)icolon

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

In the first example, the # appears in the first non-blank character, so this is a valid
comment. In the second example, the # appears in the middle of the command and is
considered an argument for teetcommand. (This wuld geneate an error since theet
command now has too many arguments.) In the last example, the semicolon (;) terminates
thesetcommand, and the # is therefore the first non-blank character following the
semicolon.
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4.4  Lists and Arrays

As we said in Sectio. 1.3 the only Tcl data type is the string. However, Tcl also provides
facilities for handling collections of such data.

A Tcl list is an ordered collection of components of a string, which are ed#eatkents .
Syntactically, it is just a string containing one or more fields (such as words, integers, and
file names) separated by white spaces or tabs.

NOTE — When working with a list, an index of 0 refers

to the first element of the list, 1 refers to the second
element, etc. An empty string is generated when the index
is outside the range of the list.

An array is similar to a list in that both are collections of elements. However, where a list
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

As we said, a Tcl list is an ordered collection of string elements.

The simplest way to create a list is to usestiiwommand. This is fine if you're creating
simple lists. To create more complésts, Tcl provides two commandsyncatandlist.

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 usesbiecommand:

>setx{abcd}
abcd

This creates a list with four elements, a, b, c, 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:

setx{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 braces to enclose elementdisf,a
the braces will not appear unless you use backslash
substitution to insert beas (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

Theconcatcommand takes any number of arguments and creates onédargach
argument is considered a list, whether it is an individual element or an existitg |
you do not supply any argument®ncatreturns an empty string.

Example

>concat{abc}d{efigh
abcdefgh

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

>concat{a{bc}}d{effgh
a{bc}defgh

You can use double-quotes asetto achieve the same affect.

>setx {123}

> sety {4 5}

>setz {789}

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

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

Syntax

list value_ 1 value 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 elements in the argument so that they remain
discrete elements in the téng list. If you do not supply any argumenltst returns

an empty string.

Example

>list{fabc}d{eflgh
{abc}d{eflgh

The resulting list contains five elements, comparecbtat, which would create a
list with eight elements.

>concat{abc}d{eftgh
abcdefgh

You can useoncatandlist as part of the argument for another expression, such as
usingsetto assign a list to a variable:

> set x [concat{a b c} d{ef} gh]
abcdefgh

>sety [list{abc}d{ef}gh]
{abc}d{eftgh
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4.4.1.4 llength

Syntax

llength list
Return

Number of elements in a list
Description

Thellength command calculates the number of elements in dléiagth takes only
one argument, the list itself.

Example

> llength {{a b c} d {e f} g h}
5

> llength {a b {c d e}}

3

> llength a

1

> llength { }

0
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4.4.2 Extracting Elements from a List - lindex

Syntax

lindex  list index
Return

List element
Description

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

Example
To extract the second element in a list, type

> lindex{abcd}1
b

To extract the fourth element in a list, type

>lindex{ab{cde}f}3
f
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4.4.3 Modifying Lists

Tcl provides several commands that let you modify lists.

443.1 lappend

Syntax

lappend variable value ?value? ...
Return

An appended list
Description

Thelappend command lets you append new elements to a list assigned to a variable.
Each additional argument is appended to the end of the variable's list as a new list
element.

lappend enforces proper list structure and is implemented so as to avoid string copies,
which helps in performance when working with large lists. This can simplify creating
lists.

Example

>setx{a{bcd}e}
a{bcd}e

> lappend x X {Y Z} WW
{a{bcd}e} X{YzZ} WW

Both of the following would create the same list, but usipgend is more efficient
if one of the iists isvery large.

> lappend x $a $b $c
> set x "$x [list $a $b $c]"
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4432 linsert

Syntax

linsert list index value ?value? ...
Return

A list containing inserted elements
Description

Thelinsert command lets you form a new list by inserting new elements into an
existing list.

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

Example
>setx{{abc}d{ef}}
{abc}d{ef}
> linsert $x 1 X {Y Z}
{abc} X{Y zZ}d{ef}
> linsert $x 0 X {Y Z}
X{Y Z}{abc}d{ef}
> 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 elements in the original list, so the new elements were inserted at the enlisbdf the
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4.4.3.3 Ireplace

Syntax

Ireplace list index_1 index 2 ?value? ?value? ...
Return

A list containing deleted or replaced elements
Description

Thelreplace command lets you delete elements frolistaand lets you optionally add
new elements in their place.

Theindex_landindex_2arguments 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 this first example, only three arguments are specified, and the third and fourth
elements are deleted from a list and the new list assigned to the variable

> set x [Ireplace{a{bc}{deftgh{ij} k} 23]
a{bcth{ijtk

In this second example, we take the list assigned to the vaxiabtbe previous
example, replace the third, fourth, and fifth elements with new elements, and assigned
this list to the variablg.

> sety [lreplace $x 2 4 W {X Y} Z]
a{bcyW{XY}z
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4.4.3.4 Irange

Syntax
[range listindex_1 index 2
Return
List containing extracted elements
Description
Thelrange command lets you extract a range of elements from a list.
The resulting list consists tifie elements that 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{XY}Z

> set z [Irange $y 0 1]
a{bc}
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444 Searching Lists - Isearch

Syntax
Isearch  ?mode? list pattern
Return
Index number
Description
Thelsearchcommand searches a list for an element with a particular value.

Isearchreturns the index of the first 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 The list element must exactly match the pattern.

-glob Each list element is matched against a glob-style pattern that
follows the rules for thetring match command as described in
AppendixA.54. This is the default mode.

-regexp Each list element is matched against a regular expression pattern
that follows the rules for theegexpcommand as described in
AppendixA.45.

Example

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

> |search $x S

-1

> [search $x S*

3

> |search $x Updike
-1

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

Syntax
Isort  ?options? list
Return
Sorted list
Description
Thelsort command sorts a lidsort takes one or more arguments.

By default,Isort sorts a list in increasing lexicographical order, that is numbers are
treated as letters and tlit is sorted alphabeticallisort 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 the list in decreasing order.

> |sort -decreasing {Prufrock Ken Klaatu Salinger}
Salinger Prufrock Klaatu Ken

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

> |sort -integer {12 1 3 103 9}
13912103

You can specify your own sorting functions using tmmmandoption. See thksort
manpage on page-57 for an explanation of thecommand option.

Example

> |Isort {Prufrock Ken Klaatu Salinger}
Ken Klaatu Prufrock Salinger

> |sort {12 1 3 103 9}

11031239

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

11210339

for the second example, which we could expect when sorting mapduet first
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 thesplit andjoin commands for converting lists to strings and strings to lists.

4.4.6.1 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 a list aptlheharacters
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 ssidg,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 /

516 95

> split $y /

{} usr bin pwd

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

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

> split 12xy356y7 xy
12{}3567

One of each of the spliharacters appeared between 12 and 35§l#cgenerated an
empty element.
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4.4.6.2 join

Syntax

join  list separator
Return

A string created from a list.
Example

Thejoin command creates a string fradist elements. This is the opposite function of
split. join concatenates the list elements with the separator string between each pair of
elements. You can enter any number of characters for the separator string. If the list
contains an empty element, the separator string replaces the empty element.

You can use an operator as the separator string. You can then generate a Tcl expression
when you join the list elements.

Example

> join { {} usr bin pwd} /
/usr/bin/pwd

> set x {4 9 25}

4925

> 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(elementname)

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 elerohatlie in the arraypet, type
> set pet(charlie) snoopy
To add two more elements into the array, you can do the same
> set pet(alice) mimi
> set pet(tom) tequila
Tcl provides a built-in commandyray, for obtaining infornation 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 arragt

Another often used query imeswhich returns a list containing the names of all the
elements in the array. Tryfing

> array names pet
tom charlie alice
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45 Control Flows

The Tcl commands for contfimg the execution flow of a script are similar to those used
by ANSI C andcsh .

451 if

Syntax

if  expr body

if exprl then bodyl elseif expr2 then body2 ... else bodyn
Return

Result of conditionally executed body
Description

The most basic Tcl control commandfiswhich in its simplest form takes only two
arguments expr ( B ) and body (a block of Tcl code). When expr evaluates
true (non-zero) body is executed, otherwise control passes to the Tcl statement
following body

>setx-5

-5

> if {$x <0 }{
setx 0

}
0

If the first line had been
setx5

the expressiofix < Owould have been false and body ({ set x 0 }) would not be
executed. After you will want to execute different code when expr evaluates false and
will use the second form of the if statement.

>setx5

5

>if{$x <0} {
setx 0 }else {
set x [expr $x+1]

—
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Using theelseifkeyword in the second form of it you can create chained tondis

as in the next examplH. checks to see if the variabtés less than ze. If it isn’t, the
first elseifclause checks to seexifs equal to zero, and the second checks to see if
is greater than zero.

NOTE — Thethen andelsearguments are considered
optional “noise words.” A primary function is to help in
readability.if will execute without them. However, if you
do not include arlseclause and no tests succeiédyill
return an empty string.

Example

>setx5
> 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
elseifclause, which is redundant.

>setx5
> if {$x < 0 } then {

set x [expr $x + 1]
} elseif {$x == 0} {

echo x equals zero
} else {

set x [expr $x - 1]

—
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45.2 Looping Commands

You can use thehile, for, andforeach commands for looping, executing nested scripts
over and overnwhile andfor are similar to the corresponding C statemdntgach is

similar to the corresponding feature of the csh shell. The setup and termination criteria are
different for each command.

452.1 while

Syntax

while test body
Return

Result of conditionally executdzbdy
Description

while is similar toif in that it evaluates a test expression and executes a body if the
result is true (non-zero). Unlikg, while repeats the process until the expression
evaluates to zero, at which poimhile terminates and returns an empty string.

Example

The following script creates a list containing, in decreasing order, the squares of the
first five non-zero integers:

>setx5

>sety ™

> while {$x > 0} {
lappend y [expr $x * $x]
incr x -1

}

>sety

2516941
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In the body you must include code that modifies the test expression, otherwise it will
never evaluate to zero. Thisimitialization script is evaluated after the loop body is
executed. If we start witkset to a negative number, we would rewrite the script like
this:
>setx-5
>sety™
> while {$x < 0} {
lappend y [expr $x * $x]
incr x

}

>sety
2516941

4522 for

Syntax
for start test next body
Return
Result of conditionally executdzbdy

Description

Like while, for continues processing until a test expression evaluates tdarelmop
execution begins whestart, which typically initializes variables is executed. When
test is evaluated and if trisedy is executed, otherwise tifier command terminates.
After each execution dfody next which typically modifiebody, is executed. Test is
evaluated again to determine if the for command should continue execution or
terminate.

A script you write usindor can also be written usinghile, butfor lets you place all
of the control code on one line. This aids readability and debugging.

Example

The original script for generating the squares of the first five non-zero integers can be
rewritten usindgor as follows:

>sety
> for {set x 5} {$x > 0} {incr x -1} {
lappend y [expr $x * $x]

}
2516941
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45.2.3 foreach

Syntax

foreach  var_name list body
Return

Result of conditionally executdzbdy
Description

Whereaswhile andfor let you create loops that act on any variable, includgtg, |
foreachis specifically designed to work on lists.

foreachexecutes body once for each element ofitige.g., if therare five elements
in a list, 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

The script for creating a list containing, in decreasing order, the squares of the first five
non-zero integers can be rewritten as follows:

>setx[list12345]
>sety ™
> foreach i $x {
set y [linsert $y O [expr $i * $i]]
}
>sety
25169141

With a slight editing, we can change this script so that the generated list will contain
the squares of the integers in increasing order.

>setx[list12345]
>setz™
> foreach i $x {

lappend z [expr $i * $i]
}
>setz
1491625
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45.3 Looping Control

You can use thbreak andcontinue commands to abort part or all ofceping command.
break andcontinue are similar to the corresponding C statements.

453.1 break

break immediately terminates the innermost enclosing looping command. For example,
suppose the list in the examples above contained the first 10 non-zero integers but you want
to generate a list that contains only the squares of the first six non-zero integers. You could
then rewrite the script as follows, usingeak as thethen script for anf command:

>setx[list12345678910]
>setz™
> foreach i $x {
if {$i > 6} break
lappend z [expr $i * $i]
}
>setz
1491625

This second example rewrites the first example from SeétioA. ], terminating the script
when the variable equals 3.

>setx5
>sety ™
> while {$x > 0} {
if {$x == 3} break

lappend y [expr $x * $x]
incr x -1

}

>setz

2516
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4532 continue

continue terminates only the current iteration of the innermost loop. This time, 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:

>setx[list12345678910]
>setz™
> foreach i $x {
if {$i == 6} continue
lappend z [expr $i * $i]
}

>setz
14916 25496481100

When usingwhile, Tcl skips out of the body and reevaluates the termination expression.
When usindor, next is executed before re-evaluating test. This example rewrites the
example from Section.5.2.7 skipping the square of the third integer:

>sety

> for {set x 5} {$x > 0} {incr x -1} {
if {$x == 3} continue
lappend y [expr $x * $x]

}

>sety
251641
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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 executdzbdy

Description

Theswitch command matches a test string ‘against one or more patterns and executes
a corresponding body. Essentialyitch is a compact way of writing @hcommand
with manyelseifclauses.

The string argument is usually the contents of a variable, is the value to be matched.
Each pattern and body form an argument gaiitch iterates through each argument
pair until a pattern matches the string, at which time it executes the corresponding
body. If switch finds no matches, it returns an empty string.

NOTE — You can avoid generating an empty string by
usingdefaultas the last pattern, which matches any value.
The corresponding body will be executed if there are no
other matches.

The options areglob, -exact and regexp, the same as fdsearch (See
Section4.4.4) The default isglob.

Example

Both of the following examples do the same thing: it generates the natural logarithm
of $aif $x matchex], the natural logarithm dfb if $x matchez2, the natural
logarithm of$c if $x matchesz3 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 a list; the second form
treats them as separate arguments. Each form has its advantages

The first form lets you spread the patterns and bodies acrosiplelihes like this:

switch $x {
z1 {log $a}
z2 {log $b}
z3 {log $c}
}

The outer braces prevent the newlines from being treated as command separators.
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This is 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 perfortitigidiss 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$afwhen$xis z1orz2and
the natural logarithm dBb when$xis z3
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455 eval

Syntax
eval argument ?argument? ...
Return
Result of a script
Description
Theeval command lets you generate and execute scripts.

eval concatenates the arguments, using spaces to separate them, and executes the
result as a Tcl script. A major use is for generating commands, saving them to a
variable, and executing the variable as a script.

Example

You 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 this line to a variable, such as
> set cmd "set counter 0"
and then execute the following when you want to reset the counter:

> eval $cmd

4-46



BR 007-252-008 MYNAH System Scripting Guide
Issue 3, October 1997 Tcl Basics
Release 5.2

4.6  Tcl Error/Exception Procedures

The Tcl command that manages exceptiorsish, which can trap the error so that the
script does not abort. Tcl also contains several global variables (SéctignerrorCode
anderrorinfo , that return information resulting from errors.

NOTE — In addition tocatch, there are two more Tcl
commandserror (see Appendid.11) andreturn (see
AppendixA.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 ?varName?
Return

0 the script completed normally

1 an error occurred

2 thereturn command was invoked

3 thebreak command was invoked

4 thecontinue command was invoked

Description

Thecatch command evaluates a command or Tcl script, returning an integer
identifying the command’s completion status. Instead of aboxtatgh lets the script
continue executing.

If you specify thevarName argument, the entered variable name assumes the
command’s return value or error message.

Example

> catch {expr 2 * (3 + 4} msg

1

> set msg

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 TclerrorCode global variable returns error information in the form of a list of
one or more elements, the first element identifying a general class of errors and all
other elements identifying class-dependent information.

Example

>expr2*(3+4

unmatched parentheses in expression “2 * (3 + 4”
> set errorCode

NONE

NOTE — errorCode is filled by only a few commands,
primarily those for file access functions and child
processes.
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46.2.2 errorinfo

Syntax

set errorinfo
Return

Error information
Description

The Tclerrorinfo global variable returns diagnostic information on the most recent
error. When an error occurs, Tcl generates a basic error mesgagkfo returns a
more elaborate message than what is returnesiroyCode.

Example

>expr2*(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 this first example, we are entering the Tcl commands on the command-line,
errorinfo returns just the reason why an error failed. Often, though, you will save a
script and load it using th@urcecommand. For example, let's assume we've saved
the aboveexpr command to a file calleskcriptl

> 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 doesrrorinfo return the reason why the script failed, but it also returns the

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 where the error occurred can be very important since

the error night notoccur in the script you load directly, but in one that script loads,
such as if we had a script, callectipt2 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]...7
(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 procedure is a script 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_name arglList body
Description

The Tclproc 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 has the syntax

proc_namecan be any name you give the commardList is a list
Try typing
proc sum {a b } { return [expr $a+$b] }

This example defined a new commasdii” 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 that is in turn a list of Tcl commands.

By default, all variables used within a procedure are local. You can nosunmsas a
new command

>sum2 3
5
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4.7.2 return

Syntax
return  ?options ? ? string ?
Description

Thereturn command immediately returns (or exits) from a procedutieout
executing the entire script. If specifieéturn returns the enterestring value. If
string is not specified an empty string is returned. Insiie procedure we created
above, the procedure evaluates the expreseipr ffat+$b] and returns the correct
value.

NOTE — The options foreturn are detailed in
AppendixA.48.

4.7.3 Local and Global Variables

The variables in a Tcl procedures are caltexhl variables because they can only be
accessed ithin theprocedure; 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 tlsim procedure we created above to add two numbers:

>setx6
>sety8

> sum $x $y
48

$xand$y are passed twum 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:

>seta
can't read “a”: no such variable
>setb
can't read “b": no such variable
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Each invocation of the procedure creates a new set of local variables. You can have a
procedure create local variables, but only those local variablesmumdisg to the

arguments will have a value when the procedure starts executing. For example, let’s rewrite
the sum procedure to create a local variable.

> proc sum {a b} {
set z [expr $a+$b]

return $z
}
>sum51.2
6.2
set z

can't read “z": no such variable

Becauseis 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 thaylobal 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 pwr {a} {
global x z
set z [expr pow($a,$x)]
}
>setx5
5
> pwr 3
>setz
243

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 v&xjdgmf
generate different powers or, as in the following example, to generate the sausre ro

> set x [expr 1.0/2.0]

> pwr 144
>setz
12.0
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4.8  String Manipulation

Tcl supports two pattern matching forms for string manipulation. The first follows the shell
file name expansion rules, and is similar to globbing. The second uses regular expressions
such as those used fegrep.

4.8.1 string match

Syntax
string match pattern string
Return

1 if pattern matchesstring
0 otherwise

Description

string match compares thpatternwith thestring. If they match, it returns a true
response (1). If they don't, it returns a false response (0) This is called the glob-stye of
matching.patternandstring must be identical, however, the following special
sequences may appearpatterrn

* Matches any sequence of characterstiiimg, including a null
string.

? Matches any single charactersitning.

[charg Matches any character in the set giverchars If a sequence of

the formx—y appears ithars, then any character betweeand
y, inclusive, will match.

\\x Matches the single character This provides a way of avoiding
the special interpretation of the charactétg\ in pattern

Example
In this examplestring match extract each element in the list that contains the letter

> set x {Stella Pollock Picasso Wyeth Lischtenstein}
>sety {}
> foreach i $x {
if [string match *e* $i] {
lappend y $i
}

}
Stella Wyeth Lischtenstein
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4.8.2 regexp

Syntax
regexp ?-indices? ?-nocase? ?--? exp string ?matchVar?
?subVar subVar ...?
Return

1 if exp matches all or part atring
0 otherwise

Description

Theregexpcommand matches the regular expressixmwith thestring. If they
match, it returns a true respor(d8. If they don't, it returns a false response (0).

See Appendi.45 for information on regular expressions.

regexp takes the following switches:

—indices  Changes what is stored in th&atchVas. Instead of storing the
matching characters frostring, each variable will contain a list of two
decimal strings giving the indices $tring of the first and last
characters in the matching range of characters.

—nocase  Causes upper-case characterstiimg to be treated as lower case
during the matching process.

- Marks the end of switches. The argument following this one will be
treated agxpeven if it starts with a.
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4.9  File Input/Output

Tcl providesstdio-style fileinput/output functions. (See tisédio manual page.) The most
basic of these is the ability to open and close a file.

NOTE — In addition toopenandclose Tcl provides the
following commands for performing input/output
functions:

e cd

» eof
- file
* flush
 gets
e glob
* puts
e pwd
* read
» seek
. tell

Complete descriptions of these commands can be found in
Appendix A.
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49.1 open

Syntax

open fileName ? access ? ? permissions ?
Return

fileld to the open file
Description

Theopencommand opens the fileleName and returns a unique identifiditeld,
which is synonymous to a MYNAH handkleld takes the fornfileN, where N is a
unique iterated number for each succesfiled.

Theaccesargument indicates how the file is to be accessetkssan be either a
string in the form that would be passed tofthgen library procedure or a list of
POSIX access flags.

By default, a file is opened in read-only mode.

In the first form,accessan be one of the following values:

r Open the file in read-only mode; the file must already exist.
r+  Open the file in 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 thenitial access position to thend of the file.

In the second formgccessonsists of a list of any of the following flags.

NOTE — One of the flags must be eitieDONLY ,
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 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.
TRUNC If the file exists it is truncated to zero length.

Thepermissionsargument is used to set the permissions of a file that is created when
it is opened, such as when using Wheaccessargumentpermissionsdefaults to

0644, giving only you read/write perssionsfor the file but allowing all other users

to read the file.

Since dileld works the same as a MYNAH handle, you can usedheommand to
assign thdileld to a variable.

Example

These exampledlilstrate opening a file using the fistcesgorm. In the first

example, you want to open an existfilg with the fileName Testlin read/write

mode. In the second example, you create and open a file, also in read/write mode, and
assign it to a variable.

> open Testl r+
filel

> set X [open Test2 w+]
file2

This example illustrates creating and opening a file using the secerdanethod.
In addition,the permissionsargument is used so that only you can read or write the
file.

> sety [open Test3 {RDWR CREAT} 0600]
file3
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49.2 close

Syntax

close fileld
Return

An empty string
Description

Theclosecommand simply closes a file previously opened usingpes
command.The inpuhust be thefileld generated by an invocation of thpen
command or a handle assigned filedd . You can notusecloseon afileName the
fileName exists only in the operating system and not in Tcl.

Example

These examples illustte closing the first two examplesusing theopencommand.
The first example works directly on tfieeld and the second works on the variable
assigned to a fileld.

> close filel

> close $x
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4.10 Using xmytclsh

Thexmytclsh tool lets you interactively run scriptanytclsh reads Tcl, TclX, and
MYNAH Tcl extensions commands from the standard input or from a file usirapthiee
command. (See Sectignll1for information on thesourcecommand.)

NOTE — xmytclsh is a re-implementation of the Tcl
utility tclsh, adding support for the TclX and MYNAH
extensions.

You may wish to usemytclshto verify the examples included in this section or to test your
own examples.

NOTE — xmytclsh is primarily useful for debugging
commands as you incorporate them into scripts.ribts
recommended for running scripts, such as for end-to-end
testing, since it does not generate output files.

The syntax is

xmytclsh ?-h? ?-d filename ?7?-1  level ?
where
-h Prints this help message

-d filename  Turns on tracindfilenamespecifies a trace file (tracing is off unleds
is specified). If tracing is on, child script executions will be traced
through all processes.

-l level Specifies the level of trace output (off, low, high).

When you typexmytclsh, your UNIX system prompt is replaced witk @rompt. You can
begin entering your Tcl commands and extensions or import a script.

To exitxmytclsh you must use thexit or xmyEXxit extensions.

EnteringControl-C  in xmytclsh interrupts the currently running command (e.g.,
xmySleep 20or a long-runningvhile loop) and gives you a cleanprompt.

See Sectio2.3for information on executing script files.

NOTE — The standard Tcl package supports three
predefined variables that aid in processing command-line
arguments, such as when invoking a Tcl scepgv0,

argv, andargc. argv0 stores the name of the scrigtgv
stores the command-line argumermtsyc stores the

number of command line arguments. These variables are
not defined foxmytclsh.
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4.11 Importing Scripts Using the source Command

As you accumulate scripts, you may find that you are creating lines of script, such as a
procedure that can be used in serveral scripts. Rather than entering these lines in each script,
you can save them into files, and then import the files into the new script ussautice
command.

When usingkmytclsh, you can also ussourceto load and execute an entire script,
however, since this does not generate any of the MYNAH reports it is not very useful.

Syntax
source  script
Description

Thesourcecommand 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 filetesd, 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. xmyVar Global Script Variables

This section contains the complete list of the variables in the gtob@Var array. The
variables are read-write except where indicated. These are array elements tretadrie a
to all domains.

One of the variables is the MYNAH symbol table, which is described in more detail in
Sectionss.17,6.2.17 6.2.1§ 6.2.19 and6.2.20Q

51 Channel

Syntax
set xmyVar(Channel)
Description

xmyVar(Channel) returns the Telexel channel name of the process. This is the
communications channel on which the Script Engine receives all its messages.

This variable is read-only.
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52 DatabaseMode

Syntax
set xmyVar(DatabaseMode)
Description

xmyVar(DatabaseMode)is set to true (1) if the SE is running in database mode, false
(0) otherwise. For MYNAH to be running in the database mode means the database is
up and MYNAH is interacting with it when it runs scripts.

This variable is read-only.
Example
A basic use is to determine whether you are in database mode or not.

> set xmyVar(DatabaseMode)
1

In this example, you test to see if you are in database mode. If you are not, you exit. If
you are, you create a connection.

> if {$xmyVar(DatabaseMode) = 0} {
xmyExit "Exiting, not in database mode"
}else {
set Conn [xmyTerm3270 connect]

}
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5.3 EngineMode

Syntax
set xmyVar(EngineMode)
Description

xmyVar(EngineMode) returns one oFullState, ConnOnly, or StateLess
Command-line SEs always runhullState mode. Background and embedded SEs
run in any of the three modes.

This variable is read-only.
Example
The simplest example is to return the engine mode.

> set xmyVar(EngineMode)
fullState

In this example, you reconnect only if you are in stateless mode to save overhead
involved in reconnecting.

> if {$xmyVar(EngineMode) == "stateLess"} {
set Conn [xmyTerm3270 connect]
xmySymTblPut -tag Conn -value $Conn
}else {
set Conn [xmySymTblGet -tag Conn]

}
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5.4 EngineType

Syntax
set xmyVar(EngineType)
Description

xmyVar(EngineType) is set to one of the three SE typesibedded background,
or commandline.

This variable is read-only.
Example
You can usekmyVar(EngineType) to find out what SE type is being used.

> set xmyVar(EngineType)
commandline

This example prompts you for a password if you are running the script interactively.
If not, the script uses the default password.

> if {$xmyVar(EngineType) == "embedded"} {
keylset v -prompt "Enter Password"
set pword [xmyPrompt [list $v]]

}else {
set pword "default"

}
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55 ExitHandler

Syntax
set xmyVar(ExitHandler) Handler_procedure
Description

xmyVar(ExitHandler) takes as inputthe name of a Tcl procedure to callimmediately
after the script normally or abnormally terminates. The Tcl procedure should have the
following syntax:

proc myExitHandler {code returnValue} {}

where

code Specifies the return code of the script. Usutdlg is the stringk or
error, but can also be any acceptatieleof thereturn -code code
command (see Appendix 48).

returnValue  Specifies the last interpreter result value.

As long as the Tcl interpreter is rarrupted during script execution, this function is
always called.

NOTE — TheExitHandler function is called only when
executing a script in the background. It is not called if the
script is executed usingnytclsh or the GUI's embedded
SE.

An ExitHandler can influence the Run Summary field in the Runtimeaibjthis 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:

e Each script can havesstxmyVar(ExitHandler) line

e Each script can call a user written initialization procedure and the initialization
procedure has theet xmyVar(ExitHandler) line

e Configure SE groups to run a start-up script and the start-up script hset 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 usingribieirn command, as in the first example
below.
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When thexmyExit method is used in thHexitHandler, the script’s final return code
will always be “OK.” If the prior return codeb¢od§ 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 myExitHandler {code returnValue} {
if {$code != "ok} {
exec echo "$xmyVar(ScriptName) failed: $returnValue" \
| mailx user@sys

}

return -code $code $returnValue

}

> set xmyVar(ExitHandler) myexitHandler

The following example determines what string should be returned. (The Run
Summary field of th&Runtime object will be set to this string.) Note that neither
parameter to the procedure is returned.

> proc exitHandler {code returnValue} {
global xmyVar
if {$xmyVar(FailedCompares) > 0 ||
$xmyVar(WarningCompares) > 0} {
xmyEXxit "inconclusive"
}else {
xmyEXxit "success"

}

}> set xmyVar(ExitHandler) myexitHandler

This last example illustrates how to include the return c8dedg and the
interpreter’s resultshfeturnValue) in thexmyExit string to be returned.

> proc exitHandler {code returnValue} {
global xmyVar
xmyExit “code=$code : returnValue=$returnValue”

}

> set xmyVar(ExitHandler) xmyexitHandler
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5.6 FailedCompares

Syntax
set xmyVar(FailedCompares)
Description

xmyVar(FailedCompares)is the number of compares that have failed in the
currently executing script.

This variable is read-only.

There are several MYNAH language commands that automatically update
xmyVar(FailedCompares) The following list identifies the commands according to
their extension packages:

e General package

— xmyCompare

— xmyDiff
e TermAsync package

— $connection compare
e Term3270 Package

— $connection compare
e TermFCIF package

— $handle compare

— $handle compareTags

— $handle extraTags
Each of these commands will also prodaoenpare blocks in thecomparedile.

Example

In this example, you expect to find four failed comparisons. If this is not true, you have
the script return a string stating how many failed comparisons were found.

> if { $xmyVar(FailedCompares) != 4 } {
set result "$result|failed compares should be 4,
instead $xmyVar(FailedCompares)"
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This time you check to see if there were any failed comparisons. If there were, you exit
with the exit strindfailure. If there weren't, you exit with the exit strisgiccess

> if {$xmyVar(FailedCompares) > 0} {
xmyExit "failure"

}else {
xmyEXxit "success"

}
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5.7 GoodCompares

Syntax
set xmyVar(GoodCompares)
Description

xmyVar(GoodCompares)is the number of compares that have been executed
successfully in the currently executing script.

This variable is read-only.

There are several MYNAH language commands that automatically update
xmyVar(GoodCompares) The following list identifies the commands according to
their extension packages:

e General package

— xmyCompare

— xmyDiff
e TermAsync package

— $connection compare
e Term3270 Package

— $connection compare
e TermFCIF package

— $handle compare

— $handle compareTags

— $handle extraTags
Each of these commands will also prodaoenpare blocks in thecomparedile.

Example

In this example, you expect to find six successful comparisons. If this is not true, you
have the script return a string stating how many successful comparisons were found.

> if { $xmyVar(GoodCompares) != 6 } {
set result "$resultjgood compares should be 6, \
instead $xmyVar(GoodCompares)"
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5.8 LibraryPath

Syntax
set xmyVar(LibraryPath)
Description

xmyVar(LibraryPath) returns the value of the SE configuratighraryPath
parameter.

This variable is read-only.

5-10
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59 MaxFails

Syntax

set xmyVar(MaxFails)
Description

xmyVar(MaxFails) is used to set the maximum numbercompare 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 numbercoimpare statements so that a script will
abort when when two failecbmpare statements have occured.

> set xmyVar(MaxFails) 2

5-11
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5.10 MaxFailsHandler

Syntax

set xmyVar(MaxFailsHandler)

Description

xmyVar(MaxFailsHandler) takes as input the name of a Tcl procedure to call when
the number of failed compares equaisyVar(MaxFails). The Tcl procedurshould
have the following syntax:

> proc myFailsHandler {} {
MaxFailsHandler script
}

This function executes in the same context of the script, so system and user variables
are all available. For example, the following is a valid handler:

> set xmyVar(MaxFailsHandler) myFailsHandler
> proc myFailsHandler {} {

global xmyVar

exit $xmyVar(FailedCompares)

}

xmyVaris declared as global so that when the script termimategyar will pass the
number of failed comparisons.

NOTE — Remember, the script will abort when the
number of failed compares set kypyVar(MaxFails) is
reached.

Example

In the following, we first define the proceduraxhandler. The return string from
maxhandler's script, the stringnax fails exceededs returned to the caller of the
script.

> proc maxhandler {} {
xmyExit "max fails exceeded"

}

> set xmyVar(MaxFails) 2
> set xmyVar(MaxFailsHandler) maxhandler
> set xmyVar(OutputLevel) {*}

5-12
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5.11 OutputDir

Syntax
set xmyVar(OutputDir)
Description
xmyVar(OutputDir) is the name of the directory that is to contain script output.
This variable is read-only.
Example
In this example you create your own filesserData in the output directory.

> set fileName $xmyVar(OutputDir)/userData
> set filePtr [open $fileName w]
> foreach item S$alist {

puts $filePtr $item

}

> close $filePtr

5.12 OutputLevel

Syntax
set xmyVar(OutputLevel)
Description

xmyVar(OutputLevel) is a Tcl 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 writeoatput to the output directory.

> set xmyVar(OutputLevel) {*}

5-13
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5.13 Runtimeld

Syntax
set xmyVar(Runtimeld)
Description

xmyVar(Runtimeld) is the ID of the databasauRtime Object used to recotide
status of the current script.

This variable is read-only.

> set xmyVar(Runtimeld)
43

5.14 ScriptName

Syntax
set xmyVar(ScriptName)
Description

xmyVar(ScriptName) is the full name of the script being executed, e.qg.,
/home/scripts/scriptl.tcl

This variable is read-only.
Example

> set xmyVar(ScriptName)
/home/scripts/scriptl.tcl

5-14
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5.15 SEGroup

Syntax
set xmyVar(SEGroup)
Description

xmyVar(SEGroup) is the name of the SE group to which the SE running the script

belongs. Embedded SEs and Command-line SEs have a group name of "".
This variable is read-only.
Example

> set xmyVar(SEGroup)
SeGpl

5.16 SubmittedBy

Syntax
set xmyVar(SubmittedBy)
Description

xmyVar(SubmittedBy) contains a UNIX username. In Command-line and
Embedded SEsxmyVar(SubmittedBy) contains the UNIX username of the person
who started the process. In Background SiEsyVar(SubmittedBy) contains the
UNIX username of the person who submitted the script (via the GUI or CLUI).

This variable is read-only.
Example

In thisexample, a different password is used depending on who ran the script. The file
‘logins’ contains test logins and passwords.

> set | [xmyUdb read -file $env(XMYHOME)/logins -decrypt]
> set aPassword [keylget | $xmyVar(SubmittedBy)]

> if {$aPassword == "'} {
xmyExit "no password found for user $xmyVar(SubmittedBy)"
}else {

LoginToSut $xmyVar(SubmittedBy) $aPassword
}

5-15
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5.17 SymThbl

Syntax

set xmyVar(SymTbl)

Description

xmyVar(SymThbl) is the MYNAH symbol table passed into scripts at start-up and
passed back to the execution requester at script termination time.

This variable is read-only.

The format of the symbol table is a Tcl list of lists, where each sublist contains a
variable (tag)/value pair. Like any Tcl list, its size is limited 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 (aiendWait or Wait commands). New or
changed values are also passed to the original sender of the parent script execution
request at completion time.

Entries in the symbol table can be created usimgSymTblPut (Section6.2.20).
xmyVar(SymTbl) will return the entire symbol table whilenySymTbIGet
(Section6.2.19 will return specific values for a spcecified tag.

Example

> set Conn [xmyTerm3270 connect]
XmyTerm3270_1

> xmySymTblPut -tag Conn -value $Conn
> set xmyVar(SymThbl)
{Conn .xmyTerm3270_1}

> xmySymTblPut -tag test -value 42
> set xmyVar(SymThbl)
{Conn .xmyTerm3270_1} {test 42}

5-16
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5.18 SymTbINAC

Syntax
set xmyVar(SymTbINAC)
Description
xmyVar(SymTbINAC) is an internal list not useful to users.

This variable is read-only.

5.19 TestVersionld

Syntax
set xmyVar(TestVersionld)
Description

xmyVar(TestVersionld) is the current unique Test Version ID based on the scoping
of xmyBegin/xmyEnd statements.

This variable is read-only.

5-17
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5.20 TimeoutHandler

Syntax
set xmyVar(TimeoutHandler)
Description

xmyVar(TimeoutHandler) is the name of a Tcl procedure to call when there is no
response from the SUT in the number of seconds specified at the domain or connection
level. The Tcl procedure should have the following syntax:

proc TimeoutHandler {conn pkg} {}

where
connis the handle of the connection on which the timeout occurred.
pkgis the domain extension package identifier (eigyTermAsync).

If no TimeoutHandler is defined and a timeout 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 status in this
case will be TCL_OK if th&@imeoutHandler executed successfully. To overritiés
behavior and return TCL_ERROR regardless of whetflé@m&outHandler is

defined, a handler 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 myTimeoutHandler {conn pkg} {
return -code error "timeout in conn $conn, pkg $pkg"

}

5-18
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5.21 UpdateCompares

Syntax
set xmyVar(UpdateCompares)
Description

xmyVar(UpdateCompares)is the flag that tells the MYNAH System whether to
update counters. When this variable is setue (1), which is the defaulgompare
statements update the value of the variakiegVar(GoodCompares)
xmyVar(FailedCompares), andxmyVar(WarningCompares).

Example

In this examplexmyVar(UpdateCompares)is set to false, letting you run some
compares with whout updating th&soodCompares FailedCompares and
WarningCompares variables.

> set xmyVar(UpdateCompares) false

> xmyCompare -expr {$x==5}

> xmyCompare -expr {$x==6}

> xmyCompare -expr {$x==5} -label label5
> xmyCompare -expr {$x==6} -label label6
> xmyCompare -expr {$x==5} -warning

> xmyCompare -expr {$x==6} -warning

5-19
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5.22 WarningCompares

Syntax
set xmyVar(WarningCompares)
Description

xmyVar(WarningCompares) is the number of warning (not failed) compares
executed in the current script. This count is incremented whew#raing option is
used incompare methods.

This variable is read-only.

There are several MYNAH language commands that automatically update
xmyVar(WarningCompares). The following list identifies the commands according
to their extension packages:

» General package
— xmyCompare
— xmyDiff
e TermAsync package
— $connection compare

Term3270 Package

— $connection compare

TermFCIF package
— $handle compare
— $handle compareTags
— $handle extraTags
Each of these commands will also prodaoeparesblocks in thecomparedile.
Example

In this example, you expect to find two warning comparisons. If this is not true, you
have the script return a string stating how many warning comparisons were found.

> if { $xmyVar(WarningCompares) != 6 } {
set result "$resultjwarning compares should be 2,
instead $xmyVar(WarningCompares)"

5-20
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6.

6.1 Overview

General MYNAH Tcl Extensions

The Tcl interpreter in a Script Engine (SE) contains the general MYNAH extension

package, which implements a set of Tcl commands that are automatically available to a

script when it starts executing.

6.2 General Commands
Table6-1 lists the general MYNAH extensions, grouping them in the categories listed in
Tablel-3.
Table 6-1. General MYNAH Extensions (Sheet 1 of 2)
Category Command Description Section
Connection exit Re-implementation of the Telxit 6.2.1,
command to act likemyEXxit. Page 6-3
xmyExit Explicitly exits the script and the T¢b.2.7,
interpreter. Page 6-14
xmyLoadPkg Loads a Tcl extension package. |6.2.9,
Page 6-17
xmyUnloadPkg |Removes the named extension 6.2.21,
package from the SE. Page 6—36
Data xmyDate Returns the requested date and timé.2.4,
Entry/Retrieval Page 6-7
xmyPrint Writes to the output file in the script6.2.11,
output directory. Page 624
xmyPrompt Allows an embedded script to recej¥e2.12,
data from you at script execution. |Page 6—24
xmySymTblExists| Determines if a variable exists in thé.2.18,
MYNAH symbol table. Page 6—34
xmySymThlGet |Retrieves the value of a variable frof2.19,
the symbol table. Page 6—34
xmySymTblPut |Lets you add or change values in th&2.20,
symbol table. Page 6-34
xmySymTblDel |Remove the tag/value pair referencg.2.17,
from symbol table. Page 6—32
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Table 6-1. General MYNAH Extensions (Sheet 2 of 2)
Category Command Description Section
Comparisons | xmyBegin Begins a block that delimits a test.|6.2.2,
Page 64
xmyCompare Updates the script variables 6.2.3,
xmyVar(GoodCompares)or Page 6-6
xmyVar(FailedCompares)or
xmyVar(Warningcompares).
xmyDiff Compares two files. 6.2.5,
Page 6-1(
xmyEnd Terminates a block that delimits a te3£.6,
Page 6-14
xmyMask Class command used to produce a%.2.10,
instance of a mask object. Page 6-19
xmyReadGrep Reads the next line from a file that|6.2.13,
matches a regular expression. Page 6-24
xmyRegex Searches for a regular expression |6.2.14,
the given input data string. Page 6-29
xmySimilar Compares numbers to see if they diffe.15,

by an entered percentage.

Page 6-3(

xmyUpdateResult

Updates the status for the Result ob@eét22,

Page 6-37
Location xmyGetLine Returns a line corresponding to an|6.2.8,
entered integer. Page 6-164
Waiting xmySleep Pauses the script 6.2.16,
Page 6-31
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6.2.1 exit

Syntax

exit  ?exitString?
Return

No result
Description

The standard Taxit command is re-implemented to behave exactlyXikgExit.
SeeSection 6.2.7for more information.

Example

> exit “too many failed compares”
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6.2.2 xmyBegin

Syntax
xmyBegin -testid id
xmyBegin -label label
Return
No result
Description

ThexmyBegin command starts a block that delimits a teistyBegin 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 a test.

If MYNAH is running in non-database modanyBegin does nothing (including
syntax checking.

There are two version of this command:

e Theid version starts a block that delimits a test. ithis inserted in the code by
the user, who gets the from the database. The ID was generated when the user
created the test object. It represents a test version ckjegBegin must be
terminatedn the same scrighy xmyEnd. If not, incomplete results will be
reported to the database.

NOTE — See Section 8 of thlYNAH System Users
Guide for information on Test Objects.

» Thelabel 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.

It is an error for twvaxmyBegin commands to have the sataestid The SE maintains
a list of alltestidsencountered to enforce this restriction.

Example

> xmyBegin -testid 2334

> if {$xmyVar(FailedCompares) == 0} {
xmyExit "my result=ok"

}else {
xmyExit "my result=fail"

}

> xmyEnd -testid 2334
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Exceptions

If xmyBegin -label labelis not preceded bymyBegin -id id at some point in the
script.

Two xmyBegin commands with the santestid
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6.2.3 xmyCompare

Syntax
xmyCompare -expr  arbitraryExpression ?-label label ?\
?-warning?
Return

The result of evaluatingrbitraryExpression(1 or 0).

Description

ThexmyCompare command updates the script variables/Var(GoodCompares)
or xmyVar(FailedCompares), depending on the result of evaluating
arbitraryExpression If the xmyCompare method is contained inside a begin/end
block (seexmyBegin), the results for that block are also updated.

xmyCompare takes the following options:

-expr arbitraryExpression Indicates the expression to be evaluated.

-label label Indicates that this is a labeled compare. The label will be
written to the script output file and saved in the
CompareResultdatabase object.

-warning Indicates that the result of compare should update
WarningCompares instead of théailedCompares

Side Effects

Writes compare event to script output and updates script variables listed in the
description.

Example

Script command (wher®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 intadheparedile to look for the
record of thatompare. The numbers are indexes into teenparedile in the output
directory.
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6.2.4 xmyDate

Syntax
xmyDate ?-time timestring? ?-increment n? ?-decrement n?
xmyDate -month ?-time timestring? ?-increment n? ?-decrement n?
xmyDate -monthName ?-time timestring? ?-increment n? ?-decrement n?
xmyDate -day ?-time timestring? ?-increment n? ?-decrement n?
xmyDate -dayName ?-time timestring? ?-increment n? ?-decrement n?
xmyDate -year ?-time timestring? ?-increment n? ?-decrement n?
xmyDate -hour ?-time timestring? ?-increment n? ?-decrement n?

xmyDate -minute  ?-time timestring? ?-increment n? |
?-decrement n?

xmyDate -second ?-time timestring? ?-increment n? |
?-decrement n?

xmyDate -julian ?-time timestring? ?-increment n? |
?-decrement n?

Return
Date or time corresponding to entered arguments.
Description
ThexmyDate 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 providednyDate returns the current date in seconds since
00:00:00 GMT, January 1, 1970.

If -time is providedxmyDate converts théimestring following -time to seconds
since 00:00:00 GMT, January 1, 1970 instead of using the current date.

If either-increment or -decrementoption is provided followed by a value, the
current date in seconds since 00:00:00 GMT, Janud§70) inadeased or decrease
by the appropriate value is returned.

2. If -month is provided xmyDate returns the current month (1 - 12).
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10.

NOTE — The TclXfmtclock command returns a three
character string for the month. For exampletclock
returns

809186400

As input tofmtclock, it returns

Wed Aug 23 10:00:00 EDT 1995

If -monthNameis provided xmyDate returns the full name of the current month.

If -day is providedxmyDate 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 providedxmyDate returns the current year as a four character string.
If -hour is provided xmyDate returns the current hour as a two character string.

If - minute is providedxmyDate returns the currentimute as a twoltaracter
string.

If -secondis provided xmyDate returns the current second as a two character
string.

If -julian is providedxmyDate returns the Julian date equivalent of the current
date.

For Items 2 through &myDate first determines whether an optior@iine argument
followed bytimestring is present. If itistimestring is used instead of the current date

and time. The appropriate field is then extracted or the Julian calculation performed.

For example, if the argumemtonth is used in themyDate command then thonth
part of thetimestring is extracted and used for tkemyDate command.

You can also use either tHacrement or -decrementoption followed by a value. If

one is 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 value followtinge is converted to a Julian
date and then théncrement or -decrementarithmetic is performed and the result
returned.
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If -year is providedxmyDate returns the current year as a four character string.

NOTE — If a timestamp contains a two character year,
xmyDate determines the century, based on wether the
year is in 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 n2&®-2038.
NOTE — Values in the range 39-69 axOT supported.

For more information on permissible formats for “timestring” Aeeendix B.5.5

Example

This example returns the seconds since 00:00:00 GMT, January 1, 1970.

> xmyDate
809186400

This example calculates the current month, August (08) and increments it by five,
January (01).

> xmyDate -month -increment 5
01

This example increments the current date in seconds@mn0e:00 GMT, January 1,
1970 by five seconds.

> xmyDate -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} -increment 5
820472404

This example increments the month of December by one, retifigr January)

> xmyDate -month -time {Dec 1} -increment 1
01

This example increments the month of December by one, returning the name January.

> xmyDate -monthName -time {Dec 1} -increment 1
January.

This example returns the Julian date equivalent of the current date.

> xmyDate -julian
235

For more information on permissible formats fionestring seeAppendix B.5.5
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6.2.5 xmyDiff

Syntax

xmyDiff ?-label label? ?-warning? ?-noFormat? \
?-listFile listFile ?\
?-sedScriptFile sedScriptFile 2\
?-scriptBaseFile scriptBaseFile ?
xmyDiff ?-label label? ?-warning? ?-noFormat? \
?-listFile listFile ?\
?-sedScriptFile sedScriptFile 2\
-filel filel  -file2 file2

Return
1 if there were differences
0 if there were no differences

Description

xmyDiff’s first form comparescriptBaseFile.outvith scriptBaseFile.mstrxmyDiff
assumescriptBaseFile.ouis in the current script output directory and that
scriptBaseFile.mstis in the same directory as the current script.

xmyDiff's second form comparéibel with file2.

Both forms take the following oms:

-label label Indicates that this is a labeled compare. The label
will be written to the script output file and saved in
the CompareResultdatabase object.

-warning Causes the script variable
xmyVar(WarningCompares) to be incremented
instead ofkkmyVar(FailedCompares) 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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-listFile listFile Specifies the name of a file containing a list of

sed(1)scripts to be applied to the files to be
differenced. IflistFile 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.

-sedScriptFilesedScriptFile  Specifies the name of tised(1)script to be applied
to the files to be differenced. $edScriptFiledoes
not start with /', MYNAH will assume it resides in
the $XMYHOME/data/sedscripts directory. This
option can be used in combination with thstFile
option.sedScriptFilecan be a list of file names
instead of a single file name.

xmyDiff’s first form also takes the following option:

-scriptBaseFilescriptBaseFile Specifies the name striptBaseFile.out If
scriptBaseFiles not specified, the default value is
the name of the script stripped of .itsl suffix.

xmyDiff’s second form also takes the followingtions:

-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 MYNAH System includes
ansedscript,strip_ctl_m to strip out the *M characters from these files when
xmyDiff compares them. This script is locatedskMYHOME/data/sedscripand

can be specified as tlsedScriptFileto the-sedScriptFile option.

For example, if you are comparifitel with file2 and eithefilel orfile2 has "M
characters that should be stripped out prior to the compare operation, you would
execute

xmyDiff -sedScriptFile strip_ctl_m filel file2

NOTE — If your files have control-M characters in them,
you are strongly advised to strip them out using
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-sedScriptFilestrip_ctl_mas shown above, otherwise
you will get unpredictable results.

NOTE — Since thestrip_ctl_m sedscript resides in the
$XMYHOME/data/sedscriptirectory, thexmyDiff
subcommand will find it automatically and you don't have
to specify the full directory.

Exceptions
Missing/invalid arguments
Failure to open temporary work file itmp
Failure to open any specifiesgdscript file
Failure to open any specified list file
Combining-filel and-file2 arguments withscriptBaseFileargument
Failure to openfilel or -file2
Specifying only one offilel 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 forkxmyDiff shell process

Exit failure inxmyDiff shell process
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Side Effects

Updates the values of the script variables/Var(GoodCompares)
xmyVar(FailedCompares), andxmyVar(WarningCompares).

Creates an event in the script output file and adds differenced recordsdonares

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:
> xmyDiff -warning -scriptBaseFile scriptl
Script output event (if no differences were found):

19960523:141014:compare:General:diff:good - no differences:2024
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6.2.6 xmyEnd

Syntax
xmyEnd -testid id
xmyEnd -label label
Return
No result
Description

ThexmyEnd command terminates a block that delimits a test. The argument must
correspond to aid or label argument to an earliemyBegin command. If it

corresponds to ad, 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 valuesgifodComparesfailedCompares and

warningCompares) are added to the compare counts of the outside block.

WhenxmyEnd 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 correspondingmyBegin.
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6.2.7 xmyExit

Syntax

XmyExit  ?exitString?
Return

No result
Description

ThexmyExit command explicitly exits the script. It also exits the Tcl interpreter
unless the SE is running fallState mode.xmyEXxit returns the exit codeCL_OK
and the value oxitString. If exitString is not specified, the previous value is used.
The Tclerror command must be used to return a code otherf@an OK .

Command line SEs write thexitString to stdout . Embedded SEs return it to the
invoker.

NOTE — If the xmyVar(ExitHandler) variable
(Section5.5) is set, theexitString value is ignored when
the script ends.

Side Effects

Write summary events to script output.
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6.2.8 xmyGetLine

Syntax
xmyGetLine -text string  -lineNumber integer
Return

A string containing the requested data or the null stristrifig is null or integeris
out of range.

Description

ThexmyGetLine command returns the “line” string corresponding tmteger.
xmyGetLine 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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6.2.9 xmyLoadPkg

Syntax

xmylLoadPkg packagen ame ?-relocateNow? ?-initFunc initFunc?
Return

No result
Description

ThexmyLoadPkg command allows MYNAH and non-MYNAH extension packages
to be loaded into a MYNAH SE. For standard MYNAH packages, only the
(case-sensitive) logical package name must be specified. Gablsts the MYNAH
package names that can be loaded.

Table 6-2. Loadable MYNAH Packages

Name
TermAsync
Term3270
TOP
PRT3270
ScriptExec

AppApp

It is assumed that MYNAH packages ar&skMYDIR/liband have a package
initialization function with the following name:

xmy<logical package name> PkgApplnit
for example
xmyTerm3270PkgApplnit

To load a non-MYNAH extension package uskmyyLoadPkg, it must exist in a
shared library with a globaiitialization function with the following syntax:

int Applnit(Tcl_Interp *interp);

This initialization function should return TCL_OK on success, or TCL_ERROR
otherwise.

xmyLoadPkg takes the following options:
-relocateNow Causes all symbols to be resolved at load time, rather than

when they are first accessed. This is useful when developing
non-MYNAH packages.
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-initFunc initFunc Specifies the name of the initialization function

WARNING — The initialization function for
non-MYNAH 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 paekagenameargument.

Subsequent calls tanyLoadPkg for a package that is already loaded does nothing.

Subsequent calls tanyLoadPkg for a non-MYNAH packagesasult in theApplnit
function being called again.

Example
> xmyLoadPkg TermAsync
Exceptions
e Missing/invalid arguments
e Package not found

* InitFunc (default or explicit) not found
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6.2.10 xmyMask

xmyMask is a class command that is used to produce an instance of a mask object. A mask
is used to denote some pattern of text that should be ignored dwamgpare execution.
This pattern is a regular expression as defined foretpex(3X) program.

You may be working with an application that has screens containing dates, times, and
sequence numbers. It becomgw@blem during aompare execution when these dates,
times, or sequence numbers appear within the regions to be compay&tiask provides a way of
automtically masking out these dates, times, and sequence numbers.

NOTE — For more information on regular expressions,
see thaegex(3X)Manual.

Masks can be applied to any domain level compare commands that involve text regions.
Sections5.2.10.1through6.2.10.4describe the methods used with xineyMask
command.

6.2.10.1 create

Syntax

xmyMask create -pattern pattern
Return

Handle to a mask instance
Description

Thecreate method is used to create an instance of a mask object. Thac&afor
create constructs an instance of the mask object class.

createtakes the following option:
-pattern pattern  Specifies the regular expressioatternto be associated with
the mask.

When applied to an existing maspgattern becomes read-only
(i.e., patternis an invalid argument) and returns the current
value.
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Example

This creates a mask that masks out dates that appear in thenfofdu/yy

> set dates [xmyMask create \
-pattern {[0-1][0-9]/[0-3][0-9]/[0-9][0-91}]
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 theonm:ss

> set times [xmyMask create \
-pattern {[0-1][0-9]:[0-5][0-9]:[0-5][0-91}]
xmyMask_2

You 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 appears in the
form JUL dd, 199y

> set JUL [xmyMask create \
-pattern {JUL [0-3][0-9], 199[0-9]}]
xmyMask_3
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6.2.10.2 destroy

Syntax

handle destroy
Return

No result
Description

Thedestroy 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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6.2.10.3 disable

Syntax

handle disable
Return

No result
Description

Thedisablemethod deactivates a previously enabled mask. digableis called, no
compare commands will recognize the pattern associated to the mask instance.

Example

> $mask disable

6.2.10.4 enable

Syntax
handle enable
Return
No result
Description
Theenablemethod 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. SeBection 6.2.10.1
Example

> $maskl enable
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6.2.11 xmyPrint

Syntax

xmyPrint ?-pkg pkg? ?-type type ? ?-text text ?
Return

No result
Description

ThexmyPrint command allows you to write to tl@tputfile in the script output
directory. Lines are prepended with a time stamp and the catespmAll fields are
colon-separated.

xmyPrint takes the following options:

-pkg pkg Specifies the MYNAH extension packafpe 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 tloatputfile.

Example
> xmyPrint -type “problem” -text “script shouldn’t be here”
would produce a line similar to the following in thetputfile:
19951208:140000:user::problem:script shouldn’t be here
Note the double colons delimiting the unspecifidg field.

Exceptions

e Missing/invalid arguments

e Print operation failure.
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6.2.12 xmyPrompt

Syntax

xmyPrompt [list {keylset _list} ]

Return

Input provided by user as a list of strings

Description

ThexmyPrompt command allows a script to receive data from you at script execution
time. It takes a list of keyed lists as an argmtn (See Appendi%.11for a description

of keyed lists.) Bchsublist 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. kmyPrompt is executed in a background SE, it returns an empty
list.

Thekeylset_listitems are created using the Td&ylsetcommand (see
AppendixB.11.4), which has the syntax

keylset  listvar key value ? key2 value2 ..?

xmyPrompt uses the followindseylsetoptions:

-prompt promptString Specifies the prompt to display in the prompt window.

-default defaultValue Specifies a default data to enter at the prompt.

-echoechoFlag 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 tanyPrompt can contain

any number of other tag-value pairs, but any pairs besides
the ones listed above will be ignored>mmyPrompt.
However, you can enter the prompt data into larger keyed
lists that they are using for other reasons.

Example

> keylset a -prompt logid -default wunn
> keylset ¢ -prompt password -echo false
> keylset d -prompt “other logid” -default madmin

> set result [xmyPrompt [list $a $c $d]]

Exceptions

Missing/invalid arguments
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6.2.13 xmyReadGrep

Syntax

xmyReadGrep -fd  fd -selection selection  ?-var  variable ?
Return

Line from file if variableis not specified.

Number of characters readviiriableis specified.
Description

ThexmyReadGrep command reads the next line frédhthat matcheselection(a
regular expression), and discards the line’'s terminating newline.

xmyReadGreptakes the following options:

-fd fd Specifies the file to search for the specifsstiection This
must be dileid that was created when you opened a file
usingthe Tclopencommand (Appendix.39).

Note — You can save théleid to a variable and use this
variable to specify the file.

-selectionselection  Specifies theselectionto 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
variableand its length (or -1 if no line matches) is returned.

Each gplication on a particular file begins reading at the #fter the last line
returned.

By default, eaclxmyReadGrep application on a particular file begins reading at the
line after the last line returned. Thus, if your script requires mubiplgReadGrep
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 Tstekcommand.

NOTE — Theseekmethod is faster 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 alinyReadGrep applications are executed. Do
not use thseekcommand between applications.

It is best to close the file before exiting the script since engines runnindl8tate
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.tc|] saving the generatditeid to the variable
open_filg and you then use this variable asfthargument to thefd attribute.

> set open_file [open test.tcl]
file10
> xmyReadGrep -fd $open_file -selection OutputLevel

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 thevar attribute was omitted.

> set file [open scriptl.tcl]
filell
> set retvalue [xmyReadGrep -fd $file -selection "hello world"]
11
> if {$result =="}{
xmyPrint -text "not found"
return
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This example performs the same function as the previous one, but also saves the
results to the variablearname

NOTE — The next check is for the return code -1 because
the-var attribute was specified.

> set retvalue [xmyReadGrep -fd $file -selection "hello world" \
-var varname]
11
> if {$retvalue == -1} {
puts -text "not found"
}

This is an example of using tseekcommand to rewind the file.

NOTE — The file is closed after the final
xmyReadGrep.

> set ifd [open /home/userl/myfile]

filel

> set retvalue [xmyReadGrep -fd $ifd -selection “hello world” \
-var outputvar]

11

> seek $ifd O

> set retvalue [xmyReadGrep -fd $ifd -selection “.ello \w\WW\Jorld” \
-var outputvar]

11

> close $ifd

This is an example of using tkbsecommand 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 \W\W\Jorld” \
-var outputvar]

11

Exceptions

Missing/invalid arguments

6-27



MYNAH System Scripting Guide BR 007-252-008
General MYNAH Tcl Extensions Issue 3, October 1997
Release 5.2

6.2.14 xmyRegex

Syntax
xmyRegex -regExp  regExp -data  data ?-offset offset ?
?-location location  ? ?-length length ?
?-label label ? ?-warning?
Return

1 if regular expression found
0 otherwise
Description

ThexmyRegexcommand searches for a regular expression in the givendafaut
string atoffsetcharacters intdata If the regular expression is found, the offset from
the beginning of the data is returneddnation and the length is returnedlength.

xmyRegexupdates the scrigtompare variables xmyVar(GoodCompares)
xmyVar(FailedCompares), andxmyVar(WarningCompares)) depending on
whether it finds the regular expression in the input data

xmyRegextakes 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 a variable to contain the location of the offset from
the beginning of the data where the regular expression was

found.
-length length Specifies a variable for the length of the matched expression.
-label label Specifies a label that will appear in thetputfile’s compare
event.
-warning Specifies that a non-match should increment

xmyVar(WarningCompares) instead of
xmyVar(FailedCompares).

NOTE — For the -location and -length options if there is
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
code. You should put the xmyRegex command in an if
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statement (see example) or set the length and location
variables to, say, the null string.

Side Effects

xmyRegexwrites results to theomparedile and writes a&ompare event to the
outputfile.

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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6.2.15 xmySimilar

Syntax
xmySimilar -valuel valuel -value2 value2 \
-percentage percentage
Return

1 if values differ by no more than the percentage specified
0 otherwise
Description

ThexmySimilar command compares numbers to see if they differ by less than a given
percentage. It does not updatayVar(GoodCompares)or
xmyVar(FailedCompares)

NOTE — The percentage used by the algorithm is the
specified percent of the average of the two values supplied
by the user, and hence it does not matter what order the
values are given in.

xmySimilar takes the following options:

-valuelvaluel Specifies the first number to compare.
-value2value2 Specifies the number to compare witiduel
-percentagepercentage  Specifies the percentage by whicdduelandvalue2

are expected to differ.
Example
> xmySimilar -valuel $resultl -value2 $result2 -percentage 5
Exceptions

Missing/invalid arguments
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6.2.16 xmySleep

Syntax
xmySleep seconds
Return
No result
Description
ThexmySleepcommand pauses the script for the indicated number of seconds. Data

from the SUT and Telexel messages are received by the SExwhilgleepis active.

NOTE — If a value for “seconds” is given that is too
large, MYNAH will use the largest value possible under
the current operating system. What this number is will
depend on which hardware and operating system
MYNAH is being run on.

Example
> xmySleep 10
Exceptions

Missing/invalid argument.
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6.2.17 xmySymTblDel

Syntax

xmySymTblDel -tag variable
Returns

0 if the tag was not in the symbol table, 1 otherwise
Description

ThexmySymTbIDel 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 {{xmySymTblDel -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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6.2.18 xmySymTblEXists

Syntax
xmySymTblExists -tag variable

Return
1 if the named variable exists in the MYNAH symbol table
0 otherwise

Description

ThexmySymThblExistscommand determines if a variable, specifiedtay variable,
exists in the MYNAH symbol table. Since a variable can have a null value, calling
xmySymThblGet does not determine whether the variable exists.

Example

The following example reuses the example system table we used for
xmyVar(SymTbl) (Section5.17). Since the tagonn exists in the table,
xmySymTblExistsreturns a 1, but since the tlagin does not exist, a 0 is returned.

NOTE — Remember, tag/value paiase enteredising
xmySymThblPut (Section6.2.20).

> set Conn [xmyTerm3270 connect]
XmyTerm3270_1

> xmySymTblPut -tag Conn -value $Conn
> set xmyVar(SymThbl)

> xmySymTblPut -tag test -value 42

> set xmyVar(SymThbl)

{Conn .xmyTerm3270_1} {test 42}

> xmySymTblExists -tag Conn
1
> xmySymTblExists -tag login
0
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6.2.19 xmySymTblGet

Syntax

xmySymTblGet -tag variable
Return

Value ofvariable or " " if not found.
Description

ThexmySymThblGet command retrieves the valuewafriablefrom the symbol table.
Since variables can have null values, there is no indication that an invalid variable
name was specified.

You can usekmySymTblExists to test if a variable exists.
Example

> xmySymTblGet -tag Conn
XmyTerm3270_1

Exceptions

Missing/invalid argument
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6.2.20 xmySymTblPut

Syntax

xmySymTblPut -tag variable  ?-value value?
Return

No result
Description

ThexmySymTblPut command lets you add or change values in 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 variable in versions
of MYNAH prior to 5.0. The null string (“) is the default value if the value is not
supplied.

Example

> set Conn [xmyTerm3270 connect]
XmyTerm3270_1

> xmySymTblPut -tag Conn -value $Conn
> set xmyVar(SymThbl)

> xmySymTblPut -tag test -value 42

> set xmyVar(SymThbl)

{Conn .xmyTerm3270_1} {test 42}

> xmySymTblExists -tag Conn
1
> xmySymTblExists -tag login
0

> xmySymTblPut -tag login -value 22
> xmySymTblPut -tag hello -value 3
> xmySymTblPut -tag test -value 42

Exceptions
e Missing/invalid argument

e Insert Failure
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6.2.21 xmyUnloadPkg

Syntax

xmyUnloadPkg packagename
Return

No result
Description

ThexmyUnloadPkgcommand removes the named extension package from the SE.
UsingxmyUnloadPkg reduces the size of the Tcl name space slightly. In most
situations it will be unnecessammyUnloadPkg deletes the underlying package if
the name matches one of the loaded MYNAH packages.

Example
> xmyUnloadPkg TermAsync
Exceptions
e Missing/invalid argument

» Package not loaded
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6.2.22 xmyUpdateResult

Syntax

xmyUpdateResult ?-testid testld ? -status string
Return

No result
Description

ThexmyUpdateResultcommand lets you update the status for the Result
objectxmyUpdateResulttakes the following options:

-testID testID Specifies theestidto use. Iftestidis not specified, the “current”
testidis used. The “currentestidis contained in the closest
enclosingxmyBegin command.

-statusstring Specifies a status used to override the default status
provided by the SE, which is based solely on counts of bad
and warningcompare statements. Thstring must be

“unsuccessful”, “inconclusive” or “sucessful”.

Example

> xmyBegin -testid 200

> if { $xmyVar(failedCompares) > 17 } {
xmyUpdateResult -status “Unsuccessful”
xmyEnd -testid 200
exit “max failedCompares”

}
> xmyEnd -testid 200

Exceptions
e Missing/invalid arguments

* No testid specified outside of amyBegin/xmyEnd block

6-37



MYNAH System Scripting Guide BR 007-252-008
General MYNAH Tcl Extensions Issue 3, October 1997
Release 5.2

6.3

Encryption Utilities

The MYNAH System includes several utilities that ased to work with encrypted files.
These are themyUdb command and the CLUI'smyCmd scramble sub-command.

6.3.1 xmyUdb

Syntax
xmyUdb read -file filename ?-decrypt ?-key key?
xmyUdb write -list list  -file filename \
?-encrypt ?-key key?
Returns

xmyUdb read returns a keyed list representing the contents ofiidrame

xmyUdb write returns nothing.

Description

The first form of thekmyUdb language command reads a user database from a flat file
and places it into a keyed list. The subcomnm@adl must precede the other
arguments. This form takes the following arguments:

-file flename 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 unscramblegl 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. 4flecrypt is specified but a key is not
provided, xmyUdb attempts to retrieve a key from the MYNAH
configuration fileEngine optionKey.

The second form ofmyUdb writes a user database to the specified file. This form
takes the following arguments:

-file filename 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 ($XMYHOME/run/se), otherwise the user must give a
full path. This argument is required.
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-list list Specifies the keyed list to be written. The argument must be the
name of a variable, without the “$” lmk it. This argument is
required.
-encrypt Causes the file to be encoded before being written.
-key key Specifies the (scrambled or unscramblegljto 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. {flecrypt is specified but a key is not
provided, xmyUdb attempts to retrieve a key from the MYNAH
configuration fileEngine optionKey.

The unencrypted form of the file createdxXmyUdb write and read bymyUdb contains
lines of ASCII data, where each line contains a tag and a value separated by space or tab
characters.

NOTE — -key can only be specified witldecrypt or
-encrypt. It can not be specified separately.

Example

> set pwords [xmyUdb read -file $env(XMYHOME)/lib/pwords \
-decrypt]

> set firstPassword [keylget pwords firstPassword]

> xmyUdb write -list $pwords \
-file $env(XMYHOME)/lib/passwords \
-encrypt

Exceptions
e Missing/invalid argument
* File not found
e Encryption/decryption failed
» Key not found
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6.3.2 xmyCmd scramble

Syntax
xmyCmd scramble ?-k key ? ? output-file ?
Description

Thescramble CLUI sub-command lets you encrypt the key associated with a script.
The scrambled keys can only be unscrambled by an SE.

scrambletakes the following options:

-k key Specifies thé&keyto 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 is to be
written. If this option is not used, the scrambled key is written to the
standard output.

Examples

In this example, you specify the key, amdyCmd scramblegenerates the scrambled
key.

> xmyCmd scramble -k desKey
fi W>+tv

This time you do not specify the key, acdyCmd scramble prompts you to enter
the key.

> xmyCmd scramble

(No need to precede special characters with a backslash)
Enter key (8 char max): cryptKey

h<.(2/Y @-
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6.4 Performance Measurement Functions

There are no specific Tcl language commands for measuring performance. Instead, SUT
timing events in the script output file and #myPrint command are used to gather timing
data. For example, the following code fragment times a set of operations:

> set startTime [xmyDate]

> $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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7. Child Script Extension Package

This section describes the set of Tcl extensions for the Child Script Package, which is used
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 runxmyLoadPkg ScriptExec

xmySE is the class command used to create connections to the BEE .7ThAlits the
methods used bymySE to work with connections.

Table 7-1. xmySE (Child Script) Methods

Method Description Section
connect |Creates a connection to the background execution environmeht.

Page 7-2

cancel Cancels the asynchronous request. 7.1.1,
Page 7-3

destroy |Deletes the associated message object. 7.1.2,
Page 7-4

pause Temporarily disables the request associated with the messggé.3,
object. Page 7-5

resume |Restarts a paused child script. 7.1.4,
Page 7—-6

send Sends a child script execution request. 7.1.5,
Page 7-7

sendWait | Sends a request for child script execution and waits fora |7.1.6,
response. Page 7-8

wait Waits until a reply is received or a timeout occurres. 7.1.7,
Page 7-9

xmySE, when used with either thveaitAll (Section7.2) or thevaitAny (Section7.3)
method, is also used to freeze the parent script until the appropriate response is received.
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7.1 connect

Syntax
xmySE connect ?-sd sdName? ?-se  seGroupName?
?-timeout timeout ?
Return

A handle to the connection used by subsegsemtiandsendWait methods.
Description

ThexmySE connectmethod creates a connection to the B&thinectoptionally
takes the name of the SD and the SE group to which the parent script wants to send
requests.

connectaccepts the following options:

-sd sdName Specifies the name of the SD to use when creating a
connection. If this is not specifiedpnnectuses the default
from the MYNAH xmyConfigfile.

This option is only useful when its package is being used by
the GUI process, since an SE cannot send to other SDs.

-seseGroupName Specifies the name of the SE group to use when creating a
connection. If this is not specified and you are running
connectin the Script Builder, the environment variable
XMYSEGROUP must be set to the desired SE Group, e.g.,
XMYSEGROUP=SeGpl.

-timeout timeout Determines how long futumgait andsendWaitcommands
will wait for the child script to complete executing before
aborting. If you do not specifytameout this option will
default to 30 minutes.

Example

> set hSE [xmySE connect -timeout 10]
XmySE_1

Exceptions
* Invalid/missing arguments

* Telexel connect failure
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7.1.1 cancel

Syntax

msgHandle cancel
Return

No result
Description

Thecancelmethod cancels the asynchronous request associated with the message
object handle. On return, the message object is deleted.

Example

> $hSE cancel




MYNAH System Scripting Guide BR 007-252-008
Child Script Extension Package Issue 3, October 1997
Release 5.2

7.1.2 destroy

Syntax
msgHandle destroy
Return
No result
Description
Thedestroy method deletes 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 commanshduld not be
used after sendWait command as sendWait does not
create any message object.

Example

> $hSE destroy
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7.1.3 pause

Syntax

msgHandle pause
Return

No result
Description

Thepausemethod pauses a child script. While the child script is paused the parent
continues to execute. Itis not an error to palisemore than once for the same script.

Example

> $hSE pause
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7.1.4 resume

Syntax

msgHandle resume
Return

No result
Description

Theresumemethod restarts a paused child script. It is not an error teesalinemore
than once for the same script.

Example

> $hSE resume
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7.1.5 send
Syntax
handle send -script scriptName
Return

A handle to a message object used to identify the outstanding request.
Description

Thesendmethod sends a child script execution request. The current symbol table is
passed with the request.

sendaccepts 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/ssriptl.tcl or
.[../scriptl.tc] are assumed to be relative to the paths
specified in the configuration optidrclLibraryPath.

Base files names are also assumed to be in one of the
TclLibraryPath directories. Specifying scriptName
starting with 7 ” turns off TclLibraryPath searching.

Thesendcommand returns immediately.
Exceptions
* Invalid/missing arguments

» Telexel Send operation failure

* Timeout
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7.1.6 sendWait

Syntax
handle sendWait -script scriptName
?-timeout timeout ?
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 is a message indicating that the child script has completed executing.
The response contains any new or changed symbol table vargdridgVait updates

the parent script symbol table before returning.

sendwaitaccepts the following options:

-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
.[..Isciptl.tcl, are assumed to be relative to the paths
specified in the configurationibraryPath parameter.
Base files names are also assumed to be in one of the
LibraryPath directories. Specifying acriptName

starting with 7 ” turns off LibraryPath searching.

-timeout timeout Specifies the amount of time to wait for a response
before aborting.

ThesendandsendWait 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
e Timeout

Side Effects

The symbol table is updated with new and changed values from the child script.
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7.1.7 wait
Syntax
msgHandle wait ?-timeout timeout ?
Return

The exit string of the child script.
Description

Thewait method waits until timeout is reached or a reply to the outstasdimgjis
received, which is a message indicating that the child script has completed executing.
handleis a message object identifier.

Timeout specifies the maximum amount of time to wait for a response.
Exceptions
e 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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7.2  xmySE waitAll

Syntax
xmySE waitAll ?-messages {msgH andlel ... handleN }?\
?-timeout timeout ?
Return
No return
Description

ThexmySE 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 tmessagess a Tcl list
of message handles.-thessagess not
specifiedwaitAll 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” when itis
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

7-10



BR 007-252-008 MYNAH System Scripting Guide

Issue 3, October 1997 Child Script Extension Package
Release 5.2
7.3  xmySE waitAny
Syntax
xmySE waitAny ?-messages {msgH andlel ... handleN }?\

?-timeout timeout ?

Return

The message handle associated with the script that completed

Description

ThexmySE waitAny method blocks the parent scripttil 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 tmessagess a Tcl list
of message handles.-thessagess not
specifiedwaitAny 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” when itis
waited on. Therefore it is safe to wait on the same message more than once.

For example, aftewaitAny 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. TermAsync Extension Package

8.1 Overview

The TermAsync Extension Package provides the functions necessary for interactions with
the asynchronous terminal device. This package provides emulation of thaerthOtal

as well as partial emulation of other terminals, based upon the system terminfo database.

NOTE — To access the TermAsync Extension Package
you must first rurkmyLoadPkg TermAsync.

The following is the list of commands in the MYNAH TermAsync Extension Package.

8.1.1 Methods Overview

Section8.4.1contains detailed descriptions of the TermAsync Method extensions. The
extensions are listed in alphabetical order (within each category). &-dHists the

extensions, organizing them in general functional categories. Bab#so gives a brief
description of each extension and the section where the detailed description can be found.

Table 8-1. TermAsync Method Extensions (Sheet 1 of 2)

Category Method Description Section
Connection connect Establishes a connection to the 8.4.1.2,
asynchronous host from the MYNARage 8-8
Tcl script.
disconnect Destroys a connection made to thg 8.4.1.4,
host through theonnectmethod. |Page 8-11
Data response Returns the latest response of the |8.4.1.8,
Entry/Retrieval application. Page 8-14
send Sends a string to the SUT. 8.4.1.10,
Page 8-19
screen Returns a list of strings that represefitg.1.9,
a screen image. Page 8-17
Comparisons | compare Compares aregion of an asynchron@us.1.1,
screen with a compare pattern body?age 8—6
disableMask Disables a mask object. 8.4.1.3,
Page 8-1(
enableMask Enables an already created mask |8.4.1.5,
object for a particular connection |Page 8-17
instance.
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Table 8-1. TermAsync Method Extensions (Sheet 2 of 2)
Category Method Description Section

Waiting sendWait Sends a string to the SUT and waii$.4.1.11,
until a second string is returned froage 821
the SUT.

wait Stops script execution until a 8.4.1.12,
condition is verified or a timeout |Page 8-27
occurs.

Attributes getAttributes Returns the attribute (e.dplinking, |8.4.1.6,
highlighted, etc.) value at specified Page 8-17
position.

listAttributeTypes | Returns the list of valid attributes. [8.4.1.7,
Page 8-14
8.1.2 Attributes Overview

Section8.4.2contains detailed descriptions of the TermAsync Attribute extensions. The
extensions are listed in alphabetical order. T@bHdists the extensions, organizing them

in general functional categories. TaBle€ also gives a brief desption of each extension
and the section where the detailed description can be found.

Table 8-2. TermAsync Attribute Extensions (Sheet 1 of 2)

Category Method Description Section
Connection -connections Returns a list of asynchronous 8.4.2.3,
connections. Page 8-2§
-name Returns the name of the connectiof.4.2.8,
Page 8-24
-shell Returns the start-up shell. 8.4.2.12,
Page 8-27
-status Returns the status of the connectigh4.2.15,
Page 8-2§
-terminal Returns the terminal being emulated4.2.16,
Page 8-29
-terminfo Returns the file name of the auxiliag/4.2.17,

terminfo file.

Page 8-29
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Table 8-2. TermAsync Attribute Extensions (Sheet 2 of 2)

Category Method Description Section
Data -bufferlen Returns the size of the buffer that|8.4.2.1,
Entry/Retrieval caches SUT responses. Page 8-24

-delay Returns or sets the number of 8.4.2.4,
milliseconds used as padding in th@age 8-21
sendstatement.
-size Returns the size of the screen. 8.4.2.14,
Page 8-2§
Location -column Returns the cursor’s current columa.4.2.2,
position. Page 8-24
-position Returns the row and column positi@éh4.2.9,
of the cursor. Page 8-27
-row Returns the cursor’s current row [8.4.2.11,
position. Page 8-27
Comparisons | -failedCompares |Returns or sets the number of failg#.4.2.5,
compares. Page 8-24
-goodCompares |Returns or sets the number of 8.4.2.6,
successful compares. Page 8-26
-masks Returns a list of enabled masks forga4.2.7,

connection

Page 8-24

-warningCompares

Returns or sets the number of use

18.4.2.19,

defined warnings. Page 8-29
-wildcard Returns or sets the default 8.4.2.20,
comparison wildcard character. |Page 8-3(
Waiting -prompt Returns or sets the default waiting 8.4.2.10,
string. Page 8-27
-timeout Returns or sets the default number&fl.2.18,
seconds to wait for a SUT responseage 8—29
Attributes -showAttributes Returns or sets what character [8.4.2.13,

attributes are to be included in the

Page 8-2§

SUTimagdile.
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8.2  System Prompts

UNIX prompts often differ from installation to installation. What prompts are expected also
differ if you execute gipts in the background or the foreground.

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

sendWait "Is\r" -expect "\$ "

In this casesendWait send thés command and waits
until it receives the $ prompt. For a complete explanation
of sendWaitsee Section.4.1.11

As you use the Script Builder to capture an emulated connection, it automatically generates
asendWait statement each time you enter a command, sulshoatp, entering the

prompt sign it encounters as the expected string. The Script Builder determines the 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 sissiqrfor
whichsendWaitwould enter> " as the expected string, ignoring the system id.

If you then run the script using the Script Builder, this is no problem since you created the
scriptin the foreground and are executing it in the foreground; the same prompt is expected.
If you execute the script in the background, however, this can cause problems since the
system may assumes the local prompt sign is the UNIX default prompt, the dollar sign ($).
If your local prompt sign is different, your script will fail since it is waiting for a response

it will not receive.

You can simply change all expected strings for a local connection to the dollar prompt. If
you use the script to connect to a remote system (such egngaor ftp), you will not
have to do this; the system will expect the prompt the Script Builder generated.

There is always the psibility, 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 a line similar to

sendWait “PS1=\"$ \"\r" -expect “\$ “

immediately after the TermAsymonnectmethod. (See Sectiéh4.1.2for information on
theconnectmethod).

The following script automates an anonymémpssession. The lines up to the line where

we send thé&p command are all on the local system. To ensure that the actual and expected
prompt match, we add the above line to exporPtBevariable. The other lines (up to the

bye, which closes th&p connection) all expect the prompt you would encounter during an
ftp session; they would not expect the prompt we exported.
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xmyLoadPkg TermAsync

set conn2 [xmyTermAsync connect]

$conn2 wait {[$conn2 response -numberOfCharacters] >= 1}
$conn2 sendWait “PS1=\"\$ \"\r" -expect “\$ “

$conn2 wait -expect “\$ “

$conn2 sendWait “cd /users/kjb/NEW\r" -expect “\$ “
$conn2 sendWait “ftp fake_ftp.com\r” -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 “mget *\r" -expect “> “

$conn2 sendWait “bye\r” -expect “\$ “

$conn2 disconnect

XxmyExit

Where you enter the line to change the PS1 variable is very important. When the Script
Builder creates a connection, it immediately generateaitistatement as in

set conn2 [xmyTermAsync connect]
$conn2 wait -expect “:

You must place the line to change the PS1 variable between these two lines, and edit the
expected value of theait statement.

8.3  Waiting for a Response

The TermAsync package contains two methedadWaitandwait, that suspend the script
execution until the SUT has returned with the proper response. The arguments to these
methods aretimeout and-expect where:

 timeout is the amount of the time theait should wait before timing out and calling
the timeout handler. If thiemeout is set to 0, the SE returns control back to the script.

e expectis 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 noexpectdata is supplied, theait will complete when the first receive is made from
the SUT. Otherwise, whertimmeout andexpectare supplied, thevait command will wait
until the host has transmitted the exact string specified repectargument, ountil the
suppliedtimeout time has been reached, at whiaiint thetimeout handler will be called.

NOTE — If your script has multiplevaits, it may be best
to combine them into oneait method with arexpect
rather than have the script pause as it processesvadtch
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8.4  xmyTermAsync class
xmyTermAsync is the 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.

8.4.1 Methods

The TermAsync package contains the following methods.

8.4.1.1 compare

Syntax
handle compare -region region -expect datal
?-ignore  region ? ... ?-ignore region ?\
?-mask maskHandle ? ... ?-mask maskHandle ? \
?-wildcard char ? -warning \
?-outputLabel label 7
Return

1 if the data on screen matches the expected data
0 otherwise
Description

Thecompare method compares a region of the screen against the expected data,
entered using thexpectdataoption. If a comparison is successful, the count of good
compares for the connection is increased by one. If a comparison fails, the number of
failed compares for the connection is increased, uAleasing is specified, in which

case the number of warnings is increased. Alsglibieal variable&soodCompares
FailedCompares andWarningCompares are updated accordingly.

comparetakes the following options:
-region region Defines the region of the screen to compare against the

expected dataegion is a list of four number§ow column
width height}, e.g., {1 1 80 24}.
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-expectdata Defines the expected content of the screen redata.is a Tcl

list of lists, where each list represents a row 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.

-mask maskHandle Specifies a handle to aimyMask. (See Section.2.10for a
discussion ommyMask.) Thecompare statement ignores the
subregions identified by the masks that are active, and the
subregions identified by the masks that are passed as
arguments.

- ignore region Defines a subregiocompare will ignore.
-wildcard char Defines the wildcard character, the default.is

-warning Increase the number of warnings rather than the number of
failed compares.

-outputLabel label Specifies a label for this particuleemparecommand that will
be written into the outpdiie. The label from the output file can
be used to refer back to themparecommand in the input
script. This is for cross reference purposes only.

Example

> set main_screen(date_time_field) {1 1517 1}

> set main_screen(user_field) {1 39 10 1}

> set my_screen {1 1 80 5}

> $myconn compare -region $my_screen -expect {\

{MY APPLICATION Main Menu ja
{Date and Time: 05/23/95 15:30:01 User: joe JA

{ H
{1. Screenl Ja
{2. Screen2 JA

}

-ignore $main_screen(date_time_field)
-ignore $main_screen(user_field)

> > set t1 {*MAIN MENU"}

> $connl compare -tag “title” -expect $tl
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8.4.1.2 connect

Syntax
xmyTermAsync connect \
?-terminal string  ?\
?-timeout seconds ?\
?-shell filename 2\
?-bufferlen length ?\

?-terminfo filename 2\
?-name connection_name ?\
?-wildcard char ?2\

?-delay  milliseconds  ?
?-showAttributes onfoff ?
?-size { row column }?
?-prompt  string ?

Return
Handle to an asynchronous connection.
Description

Theconnectmethod is used to establish a connection to the asynchronous host from
the MYNAH Tcl script.connectreturns a handle to a connection back to the script.
Default configuration parameters are provided. The following options can be used to
override the default configuration parameters:

-terminal string Sets the terminal type being emulated.

-timeout seconds Sets the time that MYNAH waits for a response from
the SUT (time-out).

-shellfilename Defines the shell invoked when MYNAH connects to
the SUT.

— The default shell that is invoked when you create an
asynchronous connection is the k-shell. If you don't
need the k-shell, you may want to specify the bourne
shell, i.e. entershell/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.

-nameconnection_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 thendmethod.
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-showAttributes on|off Determines what character attributes are to be included
in the SUTimagdfile.

Theon option causes the character attributes on the
screen to be included in tiBJTimagdile.

Theoff option causes the character attributes on the
screen to NOT be included in tB&Timagdile.

-size fow columr} Sets the row and column size of the soreThe size is
specified as a list in the formdtpw column}, where

24<row< 50
and
80< column< 132.
-prompt Specifies a default string that thait andsendWait
methods are using if no other argument is supplied.
Example

> set myconn [xmyTermAsync connect -terminal vt100 \
-timeout 10 -size {30 90}]

Exceptions

» connectwill fail (throw an exception) if the connection cannot be established (because
of an Operating System error).

e connectwill fail if a duplicate name is specified.
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8.4.1.3 disableMask

Syntax

handle disableMask list_of _masks
Return

None
Description

ThedisableMask method disables a mask, created byxtmyMask command, for
the connection.

Example
> $myconn disableMask $maskl $mask2
Exception

Mask handle not enabled on connection.
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8414 disconnect

Syntax
handle disconnect
Return
None
Description
Thedisconnectmethod destroys the connection handle.
Example

> $myconn disconnect
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8.4.1.5 enableMask

Syntax

handle enableMask list_ of masks
Return

None
Description

TheenableMaskmethod enables a mask, created bxthgMask command, for the
connection. Any subsequetimpare statements on the connection will ignore the
pattern defined in the mask object.

Example
> $myconn enableMask $mask1l $mask2
Exception

Invalid mask handle
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8.4.1.6 getAttributes

Syntax

handle getAttributes ?-position {row column}?
Return

A list of attributes
Description

ThegetAttributes method returns the attribute (i.dintking, highlightedetc.) value
at the given row and column. If thposition option is not specified then the current
position is tken as the default.

Example

> $myconn getAttributes
BOLD, BLINK
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8.4.1.7 listAttribute Types

Syntax
xmyTermAsync listAttributeTypes
handle listAttributeTypes
Return

NONE, STANDOUT, UNDERLINE, REVERSE, BLINK, DIM, BOLD,
INVISIBLE, PROTECT, GRAPHIC, ALTERNATE

Description
ThelistAttributeTypes method returns the list of valid attributes.
Example

> $myconn listAttributeTypes
STANDOUT UNDERLINE REVERSE BLINK DIM BOLD INVISIBLE PROTECT
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8.4.1.8 response

Syntax
handle response ?-tail number? ?-file filename ? ?-append?
handle response ?-head number? ?-file filename ? ?-append?

handle response -unique
handle response -numberOfCharacters
handle response -numberOfLines

handle response ?-after string ? -after# integer 2\
?-before  string ? ?-before# integer 2\
?-file filename ? ?-append?

Return
A string or an integer
Description

Theresponsemethod 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 tvgendstatements define the latest system response.

The response may contain the last string that was sent if the SUT does ecliping (e
as does the UNIX shell).

responsetakes the following options:

-tail number Returns theaumber of lines or characters from the end of
the last system response.
-headnumber Returns theanumber of lines or characters from the

beginning of the last system response.

For-tail and-head numberis an integer followed by the
suffix ch orIn (for characters or lines, respectively).

-file filename Returns an empty string and the response is saved to the
specified filename.
-append Used with-file, -appendappends the response to the

specifiedfilename If this attribute is not used and
filenameis an existing fileresponsewill overwrite the
file.

-unique Returns the shortest string from the end of the response
that does not have any other occurrences in the response.

-numberOfCharacters Returns the number of characters sent by the application in
its last response.
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-numberOfLines Returns the number of lines of last application response.
-after string Returns the SUT response after the first (or user specified)
occurrence of thetring pattern.
-after# integer Specifies which occurrence after tsteing pattern to
return.
-before string Returns the SUT response after the before (or user
specified) occurrence of thstring pattern.
-beforet#integer Specifies which occurrence before #tang pattern to
return.

NOTE — The latest response of the application is
returned with all embedded null characters (i.e., ASCII 0)
stripped out. ThenumberOfCharacters option will

return the actual number of characters including null
characters. Null characters are not stripped if the response
is written to a file (usingfile).

Exceptions
An exception is raised if the receive fails, for example because the connection died.
Example

> $myconn send “Is -la\n”

> $myconn wait “myprompt $”

> set lines [$myconn response -numberOfLines]
> $myconn response -tail 10ch
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8.4.1.9 screen

Syntax

handle screen ?-region region?
?-mask maskHandle ? ... ?-mask maskHandle ?
?-ignore  region? ... ?-ignore  region?|
?-wildcard  char? ?-file  filename?  ?-append?

handle screen -score ?-method name?
Return

The first format of thecreenmethod returns a list of lists representing a screen image.
If -file filenameis specified, the list is saved to a file.

The second format returns an integer.
Description

Thescreenmethod returns a string that represents a screen image, specified in a list
format, of theregion ({row column width height})Each element of the listis a list of
characters (or strings) that represents a row in the screen.

screentakes the following options:

-region region Defines the region parameters of the screen image to return.
regionis a list in the formafrow column width height}e.qg.,
a valid entry would beregion {1 40 40 24}

-mask maskHandle Specifies a handle to amyMask. (See Sectiof.2.10for a
discussion oxmyMask.) Thescreenstatement ignores the
sub-regions identified by the masks that are passed as

arguments.

- ignore region Defines a sub-regioscreenwill ignore.

-wildcard char Defines the wildcard character that will replace the characters
in the- ignore region subregion. The default ts

-file filename Returns an empty string and saves the response to the
specified filename.

-append Used with-file, -appendappends the response to the

specifiedfilename If this attribute is not used atfitename
is an existing fileresponsewill overwrite the file.

-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 a score from 1 to 128 and adding them
up. In the method ikighlight, the single character score is
incremented by 128 if the character ighlighted. The default

is normal.

Example

This example captures the current screen and saves to theg/file

> set file [open “myfile” w]

> set myscreen {$myconn screen -region {1 1 80 25}\
-mask {10 10 5 5} -wildcard #

> puts $file $myscreen

This example can be more concisely re-written as the follgpw

> $myconn screen -region {1 1 80 25} -mask {10 10 5 5}\
-wildcard # -file “myfile”
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8.4.1.10 send

Syntax

handle send string - expression ? -delay milliseconds? ?-secret?

handle send -key key ?-repeat number? ?-delay milliseconds 2\
?-secret?

Return
None
Description

Thesendmethod evaluatestring-expressionsends it to the SUT, and updates the
internal data representation of the serstring-expressiorcan be any Tcl expression
that returns a string.

sendalso takes the following options:

-delay milliseconds Represents the padding. If the padding is greater than zero the
system sendscharacter at a time, and it waits for the specified
number of mliiseconds before sending the nekiaracter.

-key key Specifies the escape sequence defined for the key that is sent to
the SUT.

The following special keys are defined by default. (The escape
sequence is defined in therminfoor auxiliary terminfo files.)
This argument is case insensitive.

backspace, return, delete, line_feed,
enter, esc, tab,

left_arrow, down_arrow, up_arrow,
right_arrow, right_1 .. right_10,

left 1 ..left_10,top_1 ..top_9,
numeric_0 .. numeric_9,

pfl.. pfa.
-repeatnumber Specifies the number of times the key is sent.
-secret Specifies that the string that is sent won't be recorded in the

SUTimagdfile in the String Sentsection. Instead, the string
<hidden data>is placed in the file.

Note — If the application echoes the string that is sent on the
screen, th&UTimagsdile will contain the string in th&creen
andResponsesection of the file.
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Example

> $myconn send “/usr/local/bin/dg\n”
> $myconn send -key tab -repeat 3
> $myconn send “25967”

> $myconn send -key return

Exceptions

An exception is raised if theendfails, for example because the connection died.
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8.4.1.11 sendWait

Syntax

handle sendWait string - expression \
?- expect string-expression? ?-timeout timeout ? ?-secret?

Return

ThesendWait method sends a string to the SUT and waits until a second string is
returned from the SUT. It is a shorthand faeadimmediately followed by avait.

sendWait takes the following options:

string-expression Specifies the string to send to the SUT.

-expectstring-expression Specifies the string you expect to be returned by the
SUT. If you don’t specify an expected strisgndWait
will expect the default prompt. This default prompt can
be

e Set on a per connection basis an option to the
connectcommand (Sectiof.4.1.2)

e Changed for the current connection using the
-prompt attribute (Sectior.4.2.10)

e Applied to thexmyTermAsync class command to
set a default script-wide prompt.

Note — If the response contains null characiges,
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 befegadWait
returns control back to the script
-secret Specifies that the string that is sent won't be recorded in

the SUTimagdile in the String Sentsection. Instad,
the string<hidden data>is placed in the file.

Note — If the application echoes the string that is sent
on the screen, t@UTimageile will contain the string
in the ScreenandResponsesection of the file.

Example

> $myconn sendWait “Is -la\n” -expect “myprompt $”
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8.4.1.12 wait

Syntax
handle wait tcl-expression ?-timeout seconds ?
handle wait -expect expression  ?-timeout  seconds?
Return
No result
Description

Thewait method stops the script execution until a particular condition is verified or a
timeout has occurred. In its first fornvait stops execution until an entered Tcl
expression is satisfied. In its second form, execution waits until the expected
expressionis encountered.

wait also takes the following options:

-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.

-expectexpression The script waits until the string specifieddrpression
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 tactmmect
command (Sectiof.4.1.2)

e Changed for the current connection using-firempt
attribute (Sectior.4.2.10)

e 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 characters in the expected string.

Example

The following lines first determines what the prompt is on the system to which you
created a connection. It then senddsssommand to the system and waits until the
system returns the prompt.
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> set myconn [xmyTermAsync connect]

> xmySleep 2; #sleep for a few seconds
> set prompt [$myconn response -tail 1In]
> $myconn send “Is -la\n”

> $myconn wait -expect $prompt

If you know what the prompt will be, you can enter it directly as the argument to
-expect as in the following:

> $myconn wait -expect "prompt % "
This time you want execution to wait until the cursor is in 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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8.4.2 Attributes

The following is the list of attribute methods that can be used for a particular connection to
get (or set) configuration parameters or status information.

8421 -bufferlen

Syntax
handle -bufferlen
Description

Thebufferlen attribute returns the size of the buffer that caches SUT responses.

8.4.2.2 -column

Syntax
handle -column
Description

Thecolumn attribute returns the current columnsgimn.
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8.4.2.3 -connections

Syntax

xmyTermAsync -connections
Return

List of asynchronous connections
Description

Theconnectionsattribute lists all the open asynchronous connections.
Example

> xmyTermAsync -connections
{xmyTermAsync_1 xmyTermAsync_2}

8.4.2.4 -delay

Syntax
handle -delay ?  milliseconds  ?
Description

Thedelay attribute returns or sets the numbemillisecondsused as padding in the
sendmethod.

8.4.2.5 -failedCompares

Syntax
handle -failedCompares ?number?
Description

ThefailedComparesattribute returns or sets the number of failed compares.
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8.4.2.6 -goodCompares

Syntax
handle -goodCompares  ?number?
Description

ThegoodComparesattribute returns or sets the number of successful compares
performed using theompare method for this handle.

8.4.2.7 -masks

Syntax
handle -masks
Return
List of enabled masks
Description
The-masksattribute lists all the mask handles associated to a particular connection.
Example

> $myconn -masks
xmyMask01 .xmyMask03

8.4.2.8 -name

Syntax
handle -name
Description

Thename attribute returns the name of the connection.
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8.4.2.9 -position

Syntax
handle -position
Description

Theposition attribute returns the position of the cursor in a list fordraty column}.

8.4.2.10 -prompt

Syntax
handle -prompt? string ?
Description

Theprompt attribute returns or sets the default waiting string forsredWaitand
wait methods.

8.4.2.11 -row

Syntax
handle -row
Description

Therow attribute returns the current row am.

8.4.2.12 -shell

Syntax
handle -shell
Description

Theshell attribute returns the shell used to start up the connection/béngsh
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8.4.2.13 -showAttributes

Syntax
handle -showAttributes ? mode?
Description

TheshowAttributes attribute returnst{ue orfalse) or sets the modef or off) of the
connectmethod’s-showAttributes attribute. That is, this determines what character
attributes are to be included in tineagesfile.

8.4.2.14 -size

Syntax
handle -size
Description

Thesizeattribute returns the size of the screen in a list for{nav column}.

8.4.2.15 -status

Syntax
handle -status
Description

The statusattribute 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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8.4.2.16 -terminal

Syntax
handle -terminal
Description

Theterminal attribute returns the terminal being emulated, e.g., vt100.

8.4.2.17 -terminfo

Syntax
handle -terminfo
Description

Theterminfo attribute returns the file name of the auxiliseyminfo file.

8.4.2.18 -timeout

Syntax
handle -timeout ? seconds ?
Description

Thetimeout attribute returns or sets the default number of seconds to wait for a SUT
response.

8.4.2.19 -warningCompares

Syntax
handle -warningCompares ?number?
Description

ThewarningComparesattribute returns or sets the number of user defined warnings.
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8.4.2.20 -wildcard

Syntax
handle -wildcard ? char ?
Description

Thewildcard attribute returns or sets the default wildcard character usamhipare
andscreenmethods.
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8.4.3 Changing Configuration Parameters

Syntax
xmyTermAsync \
?-terminal string? \
?-timeout  seconds? \
?-shell filename? \
?-bufferlen length? |

?-terminfo filename? |
?-wildcard char?\

?-delay  milliseconds  ?
?-showAttributes mode?
?-prompt  string?

Return
None
Description

All of the arguments for theonnectmethod (Sectiof.4.1.9, with the exception of
the-nameargument, can also be applied toxhg/TermAsync 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 -timeout 10

8.4.4 Querying Configuration Parameters

Syntax
xmyTermAsync -terminal
xmyTermAsync -timeout
xmyTermAsync -shell
xmyTermAsync -bufferlen
xmyTermAsync -terminfo
xmyTermAsync -wildcard
xmyTermAsync -delay
xmyTermAsync -showAttributes

xmyTermAsync -prompt
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Return
A Tcl string (or integer) that represent the current value of the parameter,
Description

All of the arguments for theonnectmethod (Sectio.4.1.9, with the exception of
the-name argument, can also be used with xheyTermAsync class command to
guery the current default configuration parameters.

Example

> xmyTermAsync -terminal
vt100

> xmyTermAsync -timeout
10

8.5  Async Scripting
The previous section detailed the extensions in the TermAsync Package, but how do these
extensions fit together to form scripts. Let’s look a few examples.
In this first example (Figuré-1) we want to

1. Logon to a remote system

2. Use thds command to display the contents of the current directory.

3. Use theowd command to display the current directory
4. Retrieve this information
5

Disconnect from the remote system.

xmyLoadPkg TermAsync

keylset ¢ -prompt password -echo false
set a [xmyPrompt [list $c]]

set connl [xmyTermAsync connect]
$connl wait -expect “: ¢

$connl sendWait “rlogin 128.96.186.123\r" -expect “d:”
$connl send “$a\r”

$connl sendWait “Is\r” -expect “# “
$connl sendWait “pwd\r” -expect “# “
$connl response -file OUTPUT/out10
$connl screen -file OUTPUT/out1l
$connl disconnect

Figure 8-1. Sample TermAsync Script 1
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Let's assume there is an anonymf{ipsarchive that each week places new files in a
directory callechew_this_weekYou can create a script (Figute?) that each week
accesses this archive and places them in a directory ¢allgd/NEW assuming your
home path igu/kjd.

xmyLoadPkg TermAsync

set conn2 [xmyTermAsync connect]
$conn2 wait -expect " "

$conn2 sendWait "cd /users/kjp/NEW\r" -expect ": "
$conn2 sendWait "ftp ftp.bercco.com\r" -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 "mget *\r" -expect "> "

$conn2 sendWait "bye\r" -expect ": "

$conn2 disconnect

xmyExit

Figure 8-2. Sample TermAsync Script 2
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The script in Figure3-3 logins to the NY Public Library and retrieves the title and author
of the non-fiction best seller. The result is printed (ugimyPrint) in the output file.

# only user and error output
set xmyVar(OutputLevel) {user error}
xmyLoadPkg TermAsync

set nylib [xmyTermAsync 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 labeled \"Return.\

$nylib sendWait "\r" -expect "'m"

# choose best seller list
$nylib sendWait "5\r" -expect "m"

# choose non fiction
$nylib sendWait "2\r" -expect ": \033\[0m\033\[1m"

# make sure we go the right screen
set rightScreen [$nylib compare -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 { $rightScreen } {
set NF_BestSellerAuthor [$nylib screen -region {5 9 60 1}]
set NF_BestSellerTitle [$nylib screen -region {6 9 60 1}]
xmyPrint -text "Best Selling Book (non fiction): \
$NF_BestSellerTitle \n \
by $NF_BestSellerAuthor "

}

# now logoff && disconnect

$nylib sendWait "g\r" -expect "m"
$nylib sendWait "so\r" -expect "m"
$nylib sendWait "7\r" -expect ": "
$nylib sendWait "3\r" -expect "\$ "
$nylib disconnect

Figure 8-3. Sample TermAsync Script 2
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9. Term3270 Extension Package

91 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 scripts to tailor the test case against the SUT.

NOTE — To access the Term3270 Extension Package
you must first rurkmyLoadPkg Term327Q

9.1.1 Methods Overview

Section9.5.1contains detailed descriptions of the Term3270 Method extensions. The
extensions are listed in alphabetical order (within each category). 9-dHists the

methods, organizing them in the general functional categories. J-dlaéso gives a brief
description of each extension and the section where the detailed description can be found.

Table 9-1. Term3270 Method Extensions (Sheet 1 of 2)

Category Method Description Section
Connection connect Establishes a connection to the 32[@5.1.2,
host from the MYNAH Tcl script. |Page 9-16
disconnect Destroys a connection made to thg9.5.1.4,
host through theonnectmethod. Page 9-19
Data fieldLength Returns the length of the specified|9.5.1.7,
Entry/Retrieval field. Page 9-21
screen Returns the portion of the screen [9.5.1.16,
specified through location and Page 9-30
dimensions.
send Simulates the pressing of a 3270 |9.5.1.17,
function key. Page 9-31
type Sends the keystrokes specified by |#.5.1.19,
“text” parameter. Page 9-33
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Table 9-1. Term3270 Method Extensions (Sheet 2 of 2)
Category Method Description Section

Location fieldBegin Moves the cursor to the first positiof.5.1.6,
of the field located by the given Page 9-20
location parameters.

fieldNext Moves the cursor to the first positiofn.5.1.8,
of the next field. Page 9-22

find Finds the specified string on the |9.5.1.9,
current screen, returning the row apidage 9-23
column position of its location.

findLabel Finds the specified label on the currgnb.1.10,
screen, returning the row and coluniege 9-24
position of its location.

format Loads tag nhame files used for findin@e.1.11,
screen location through tagnames.|Page 9-25

moveCursor Moves the cursor to the position [9.5.1.15,
specified by the given parameters |Page 9-29

Comparisons | compare Compares a region in the current 3296.1.1,
display screen of a connection with@age 9-14
compare pattern body.

disableMask Disables a mask object. 9.5.1.3,
Page 9-18
enableMask Enables an already created mask |9.5.1.5,
object for a particular connection |Page 9-19
instance.
ignore Defines a region to ignore during [9.5.1.13,
subsequentompare statements. Page 9-27

Waiting sendWait Sends the special function key to the5.1.18,
3270 SUT and waits for the SUT's|Page 9-32
reply.

wait Notifies that incoming data is being9.5.1.20,
sent from the host and that the scriftage 9-34
should wait until the host has fully
completed its transmission.

Attributes getAttribute Finds the attribute byte value ofa |9.5.1.12,
location in the connection object’s | Page 9-26
display.

listAttributeTypes| Lists all of the attribute descriptors|9.5.1.14,
Page 9-28
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9.1.2 Attributes Overview

Section9.5.2contains detailed descriptions of the Term3270 Attribute extensions. The
extensions are listed in alphabetical order. TabHdists the extensions, organizing them
in general functional categories. Table€ also gives a brief desption of each extension
and the section where the detailed description can be found.

Table 9-2. Term3270 Attribute Extensions (Sheet 1 of 3)

Category Attribute Description Section
Connection -connections Returns a list of currently open9.5.2.4,
3270 connections. Page 9-37
-host Returns the name of the host.|9.5.2.9,
Page 9-39
-model Outputs the name tfie model |9.5.2.17,
thexmyTerm3270instance is |Page 9-41
configured.
-name Specifies a name for connectipgh5.2.18,
handles. Page 9-42
-port Outputs the name dfie port |9.5.2.19,
number. Page 9-42
-queryConnection Returns the connection’s state9.5.2.20,
Page 9-43
-status Returns the connection’s statu8.5.2.24,
Page 9-44
-timeout Specifies amount of time that tH#e5.2.26,
connection will wait to receive|&age 9-45
solicitedscreen.
-TN3270E Supports TN3270E protocol foB.5.2.27,
connecting to a host that beginsage 9-45
transmission in TN3270E
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Table 9-2. Term3270 Attribute Extensions (Sheet 2 of 3)

Category Attribute Description Section
Data -collectkeyCount Indicates whether or not a 9.5.2.2,
Entry/Retrieval function key count should be |Page 9-36

kept.
-dataBytesReceived Number of bytes received. 9.5.2.5,
Page 9-37
-formatName Contains the format/screen naiae.2.7,
of a connection’s current scregfage 9-38
-keyCount Displays the number gfrogran 9.5.2.12,
keys pressed. Page 9-40
-lastkeyPressed Returns the name of the last |9.5.2.13,
function key pressed. Page 9-40
-tagDir Indicates the path(s) to look fg©.5.2.25,
tag name files. Page 9-44
Location -column Returns the cursor’s current |9.5.2.1,
column position. Page 9-36
-row Returns the cursor’s current ro@.5.2.21,
position. Page 9-43
Comparisons | -comparelnvisibleFieldsIndicates whether invisible fields.5.2.3,
should be processed. Page 9-37
-failedCompares Returns the number of failed |9.5.2.6,
compares. Page 9-38
-goodCompares Returns the number of good |9.5.2.8,
compares performed. Page 9-38
-masks Returns a list of enabled mask8.5.2.16,
for a connection. Page 9-41
-screenldFile Indicates the file from which thé&.5.2.22,
screen identification informatigi?age 9-43
is to be taken.
-warningCompares Number of warnings generated.5.2.28,
during compares. Page 9-45
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Table 9-2. Term3270 Attribute Extensions (Sheet 3 of 3)
Category Attribute Description Section
Waiting -initialWait Indicates whether an initial reaé.5.2.10,
should be pdormed during Page 9-39
logon.
-initialWaitExpect Supplies the string expression 9.5.2.11,
thatinitialWait should wait for| Page 9-39
-lastResponseTime Returns the time between last{9.5.2.14,
sendand newscreenready on |Page 9-40
the connection.
-lastTransmitTime Returns the last timesendwas| 9.5.2.15,
done. Page 9-41
Attributes -showAttributes Write application’s screen 9.5.2.23,
attribute bytes to thBUTimage| Page 9-44

file.
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9.2 Language Commands Conventions/Definitions

The following are some of the conventions and d&fing for the arguments used by the

3270 methods:

-character position

-label label

-tag tagname

-offset offset

-position position

-dimensiondimension

-direction iteration

positioncan be a value in 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 a value of 1 to
1920 (24 rows x 80 columns).

labelis a string used to search against the current 3270 screen
for the purposes of finding the field associated to the label.
When the label is found, usuallyfialdNext is implicitly

called with the proper label arguments, suchdagetion,
iteration or occurrence to find the location of the desired

field.

tagnamedenotes the ability to specify the location of a
screen display as defined in user tag name files.

offsetspecifies the number of positioftem the actual

location specified, through tagname or label processing, that
the intended action should be performed. For label
processing, theffsetdetermines the final position from
where the command should start looking for the user
specified field position. Offsets will notrap to the next line;
instead an exception of illegal argant will be incurred.

positionlets you specify the location within a screbksplay

by row and column valuepositionis a list consisting of two
elements, first the row, then the column value, for example
-position {10 55}

dimensiondenotes the ability to specify the dimensions of a
block. dimensionconsists of a list of two items, first the
width, then the height, for exampldimension {5 8}

This is used during label processing. The way this parameter
works is that, from the label location, the argument finds the
number of fields away from the label, specifiedtieyation,

in the direction from the field, specified bgirection, and

uses that field for whatever function it is to perform.

-direction can beright, left, up, anddown iteration is an
integer, e.g., a valid entry would béght 12.
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-occurrenceoccurrence  occurrenceis used during label processimgcurrenceis an
integer value that specifies the i'th occurrence of the label
field on the screen that should be used to locate the desired
field.

-searchFrom -searchFromis an optional flag to label processing
statements. If it is used, search begins at the current cursor
position and proceeds to searchtfog label in the 3270
screen until it finds it or reaches the last position on the
screen.

-unprotected -unprotectedis an optional flag to label processing
statements. If it is used, the search finds the next instance of
the label within the8270screen, regardless of whether the
label’s field is protected or unprotected.

-protectedField -protectedFieldis an optional attribute for tHfeeldNext
method that tellfieldNext to find the next protected field.
-region region regiondefines a block or region on the screen, and the

location of that block within thecreenregionis a list of four
items: row, column, width, and height values.

-expectpattern patternis string you expect to find or receive from a SUT.

-mask maskhandle -maskmaskhandlds used to denote a pattern that should be
ignored during a comparison. Theaskhandleis created
usingxmyMask (Section6.2.10.

-ignore region -ignoreregionis used to denote a region of the screen that is
to be ignored during a comparison.

-file filename Used with thescreenmethod (Sectiof.5.1.16, -file returns
an empty string and the response is saved to the specified
filename.

-append Used with-file, -appendappends the response to the

specifiedfilename. If this attribute is not used affittname
is an existing fileresponsewill overwrite the file.

-string string string is a string used to search against the current 3270
screen.

ERROR: Error Message This denotes the error message returned from a command for
a particular error.
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9.3 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.

e Label names for screen locations where the label names are determined by a string
‘label’ that appears on the screen at run time.

e 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 help illustrate how you use each method, we will use the Ternfi@kdlext extension.
fieldNext moves the cursor to the first position of the next ungtetkfield. For a complete
description offieldNext and its syntax, please see Secfidn 1.8

NOTE — The examples in the following sub-sections
assume you created an Term3270 connection using the
variableconnl




BR 007-252-008 MYNAH System Scripting Guide
Issue 3, October 1997 Term3270 Extension Package
Release 5.2

Figure9-1 contains an example of a 3270 screen We will be using this screen to illustrate
each location method. We've added row and column markers to aid our discussions.

/ 1 2 3 4 5 6 7 8 \

12345678901234567890123456789012345678901234567890123456789012345678901234567890

: 06/04/96 08:58
: EXMPO1 EXMP ENTITY SELECTION SCREEN N

CoNoOTR~RWNE

ENTITY : _

11: RECONNECT: _

23: Copyright (C) 1989, 96 BELLCORE, ALL RIGHTS RESERVED.

\C - y

Figure 9-1. Example 3270 Screen

9.3.1 Row/Column Processing

The first, and simplest, method of referring to a screen location is by row and célamn.
example, to move the cursor to the RECONNECT: entry field, which is at row 11 and
column 41, you could enter

$connl fieldNext -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 fields in Figiirdn 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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9.3.2 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 alabi&ighat appears on
the screen. To find thENTITY: entry field from Figure-1 using label processing, you
could enter

$connl fieldNext -label " ENTITY:"
fieldNext would search for the first occurrence of the stEMNJTITY: 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.

 -directioniteration is used to specify which direction, and how many fields away, the
desired field is located from the labalirection can beright, left, up, anddown
iteration is an integer, e.g., a valid entry would-bight 12. The default isright 1.

e -occurrenceis used to find the i'th occurrence of the label on the screen. The default
occurrence is 1.

e -unprotectedis 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
-occurrenceoption.

e 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 thelirection option, but you may be able to do this by a search and
replace, too.

9-10



BR 007-252-008 MYNAH System Scripting Guide
Issue 3, October 1997 Term3270 Extension Package
Release 5.2

* 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 is any string on the screen contained in
a protected field. The MYNAH Script Builder has the
ability to generate labels for the various Term3270
commands, if Label processing option is selected. It is
easier to let the Script Builder generate the labels. This
way, the generatedgpts would get executed without any
errors. If there are any errors in execution of the generated
code, please contact MYNAH Support. You may choose
a label manually and code it in the script, but there exists
a risk of the label getting rejected in a few cases.

9.3.3 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 ¢afisdthatreference
locations on a screen in place of row and column integer values.Thes#iatefieside in
files calledTag Name files. Multiple scripts can reference these files. If the format of the
screen changes, only the ddtions of the tags related to teereen need to be updated. For
example, to move to the RECONNECT: entry field on Figuifieusing tag name
processing, assuming there is a tag for this screen catted, you could type

$connl fieldNext -tag recon

The MYNAH script accesses the appropriaitey Namdiles to determine the row and
column coordinates associated with the tag names in the scriptagh€amediles are
loaded using the format method, as in

$connl format MainMenu

whereMainMenu is aTag Namdfile.

9-11
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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 MYNAH Administator will then save the Tag
Name file in a special directory, called the

TagDirectory, used to contain Tag Name files. The
steps for creatinfag Namdiles are found in Section 7 of
the MYNAH System Administiah Guide

Like label processing, scripts using tag nameseasier to read since you're using text,
guite often related to what is actually on the screen, to determine a screen location.

When a field’s psition changes, only the roand column values associated with the tag
names in th&ag Namdiles 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 imagPBir. If a

position changesjou must inform the MYNAH Administrator to make the necessary
changes to the appropriatag Namdile. If you use row/column and label processing you
can immediately change your scripts.

Tag name processing also uses3hezen Identificatiofile, which makes it pagble to
generate format/screen names automatically.

TheScreen Identificatiofiile 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 Identificatiofile contains regular expression patterns (as defined for the
regex(3X) program) in conjunction with screen location. As a user navigates through an
application, thescreen ldentificatiofiile determines if these two coitidns exist

» The format/screen name exists on the format/screen being displayed
» A regular 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 |dag &lamdile of the same name.

9-12
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9.4  Waiting for a Response

The Term3270 Package contains two methselisdWait andwait, that suspend the script
execution until the SUT has returned with the proper response. The arguments to these
methods aretimeout and-expect where

 timeout is the amount of time th&ait should wait before timing out amssuing a
timeout. If the timeout is set to 0, the SE returns control back to the script.

e expectis 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 ncexpectdata is supplied, theait will complete when the first receive is made from
the SUT. When ntimeout value is supplied, the defatilheout value is used. Otherwise,
when atimeout andexpectare supplied, thevait command will wait until the host has
transmitted the exact string specified in teepectargument, or until the suppli¢gicheout
time has been reached, at which point the timeout handler will be called.

NOTE — If your script has multiplevaits, it may be best
to combine them into oneait method with arexpect
rather than have the script pause as it processesvadtch

9-13
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9.5 xmyTerm3270 Class

xmyTerm3270is the Tcl class command providing language extensions that are necessary
for interactions with the 3270 device. Its methods provide the basis of operations on a 3270
connection that you will need to create sufficientdphsisticated test cases in your scripts.

9.5.1 Methods

The Term3270 package contains the following methods.

9.51.1 compare

Syntax

handle compare -dimension dimension \
-expect{ body of compare pattern JAl
?-ignore  region ? ... ?-ignore region ?\
?-mask maskhandle ? ... ?-mask maskhandle ?\
?-outputLabel label ?

handle compare -region region \
-expect{ body of compare pattern JA
?-ignore  region ? ... ?-ignore region ?\
?-mask maskhandle ? ... ?-mask maskhandle ?\
?-outputLabel label 7

handle compare -tag tagname -dimension  dimension \
-expect{ body of compare pattern } ?7-offset  offset ? \
?-ignore  region ? ... ?-ignore region ?\
?-mask maskhandle ? ... ?-mask maskhandle ?\
?-outputLabel label 7

handle compare -label label  -dimension dimension \
-expect{ body of compare pattern } ?-offset  offset ?\
?- direction iteration ~ ? ?-occurrence occurrence ?\
?-searchFrom? ?-unprotected?
?-ignore  region ? ... ?-ignore region ?\
?-mask maskhandle ? ... ?-mask maskhandle ?\
?-outputLabel label ?

Return
0 for failure

1 for success

9-14
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Description

Thecompare method compares a region in the current 3270 display screen of a
connection with theompare pattern body. When the location is not specified,
compareuses the current cursor position. If a failure ocaospareincrements the
connection’s failedComparesattribute by 1. If a success occurs, it increments the
connection’s goodComparesattribute by 1.

If you use tagname processing (the third form shown above) and you set the
-dimension attribute’s width to zero (Opompare enters the width for this tagname
entered in the tagname file.

The-warning flag tells thecompare statement to log a warning should the
comparison fail, rather than log a compare failure.

-outputLabel is used to specify a label for this particdampare command that will
be written into the output file. The label from thetput file can be used tofee back
to thecomparecommand in the input script. This is for cross reference purposes only.

Example

> set result [$connl compare -region {10 20 1 1} \
-expect {{A}}

> set t1 {*"MAIN MENU"}
> $connl compare -tag “title” -expect $tl

Exceptions
e Error performing screen location processing
* lllegal screen position
e System error has occurred

» Error obtaining region from specified region values
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9.5.1.2 connect

Syntax

xmyTerm3270 connect \
?-host  hostname ?\
?-model model # ?\
?-port  portnumber ?\
?-comparelnvisibleFields boolean ?\
?-TN3270E boolean ?\
?-timeout seconds ?\
?-showAttributes boolean ?\
?-initialWait boolean ?\
?-initialWaitExpect string expression ?
?-name connection name ?
?-collectkeyCount boolean ?
?-tagDir tagname directory ?
?-screenldFile screenid file

Return
Handle toxmyTerm3270instance
Description

Theconnectmethod is used to establish a connection to the 3270 host from the
MYNAH Tcl script. connectreturns 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
xmyTerm3270Connclass with initial values that 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.

connecttakes has the following options

-host The name of the host.

-model The name of the model for the connection.

-port The name of the port number.

-comparelnvisibleFields Indicates whether invisible fields should be processed.

-TN3270E Supports TN3270E protocol for connecting to a host
that begins transmission in TN3270E.

-timeout The amount of time that the connection will wait to

receive a solicited screen.

-showAttributes Indicates wether to write an application’s screen
attribute bytes to thBUTimagdfile.
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-initialWait Indicates whether an initial read should befgened
during logon.
-initialWaitExpect The string expression thatitialWait should wait for.
-name A name for the connection handle.
-collectkeyCount Indicates whether or not a function key count should be
kept.
-tagDir Indicates the path(s) to look for tag name files.
-screenldFile Indicates the name of the screen Identification file.

NOTE — All boolean based options are either TRUE or
FALSE.

On a per connection basis, the attributa#ialWait , -host, -model, -port, -name,
and-TN3270E can only be set through this initial connect call.

connectautomatically creates a handle name, using the fomyTerm3270 n+.
Each successive connection increments the count, i.e., the first handle would be
XmyTerm3270_1 and the second would benyTerm3270_2 While you can use
these relative handle names, usinggéecommand, as in the following example,
creates an absolute handle name.

Example

> set connl [xmyTerm3270 connect -host pyibl -model 2 \
-port 23]
XmyTerm3270_1

Exceptions
If an exception is raised, the connection is not made.
» System error occurred, can’t connect to host
e Connection can not be made, maximum numb&HifLAP| sessions reached
e Time-out

 Licensing problems.
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9.5.1.3 disableMask

Syntax

handle disableMask list of maskhandles
Return

No result
Description

ThedisableMaskmethod disables a mask object that has been activated for a
particular connection instance through émablemaskmethod. Afterdisablemask
any subsequent compare statements on the connection eifiger ignore the pattern
defined in the mask object.

Example
> $connl disableMask $maskl $mask2 $mask3
Exceptions

 Mask handle not enabled on connection
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9514 disconnect

Syntax

handle disconnect
Return

No result
Description

Thedisconnectmethod destroys a connection made to the host througtotimect

method. Once the disconnect call has been made, the connection is no longer valid and
can not be used. The handle is deregistered from the Tcl name space and is no longer
recognized by the interpreter.

Example
> $connl disconnect
Exceptions

System error has occurred

9.5.1.5 enableMask

Syntax

handle enableMask{ list of mask handles}
Return

No result
Description

TheenableMaskmethod enables an already created mask object, xsiplylask
(Section 6.2.10, page 6-190r a particular connection instance. Any subsequent
compare statements on the connection will ignore the pattern defined in the mask
object.

Example
> $connl enableMask $maskl $mask2 $mask3
Exceptions

Illegal mask handle(s) given to command
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9.5.1.6 fieldBegin

Syntax

handle fieldBegin

handle fieldBegin -position position

handle fieldBegin -tag tagname ? -offset  offset ?
Return

No return
Description

ThefieldBegin method moves the cursor to the first position of the field located by the
given location parameters. When no location parametessipptied fieldBegin uses
the current cursor position. The location given could be asitipo within that field.

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
e Error performing screen location processing
* lllegal screen position

e System error has occurred
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9.5.1.7 fieldLength

Syntax
handle fieldLength
handle fieldLength -position position
handle fieldLength -tag tagname ? -offset  offset 72\
?-protectedField?
handle fieldLength -label label
?-offset  offset ? ?- direction iteration  ?\

?-occurrence occurrence? -searchFrom? ?-unprotected?
Return
Length of the specified field
Description

ThefieldLength method returns the length of the current field (or the target field)
from the given location parameters. When no location parameters are supplied,
fieldLength uses the current cursor position.

Example

> $connl fieldLength -label “PASSWORD:” -occurrence 1\
-right 1
8
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9.5.1.8 fieldNext

Syntax
handle fieldNext
handle fieldNext ?-protectedField?

handle fieldNext -position position

handle fieldNext -tag tagname ? -offset  offset ?

handle fieldNext -label label  ?-protectedField?
?-offset  offset ? ?- direction iteration ~ ?\

?occurrence  occurrence? ?-searchFrom? ?-unprotected?
Return
No return
Description

ThefieldNext method moves the cursor to the first position of the unprotected field
specified by the given location parameters. When no location parametsupplied,
fieldNext uses the current cursor [itam.

Example

> $connl fieldNext -label “USERID:” -occurrence 1\
-right 1

Exceptions
e Error performing screen location processing
* lllegal screen position

e System error has occurred
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9.5.1.9 find
Syntax
handle find -string string  ?-occurrence occurrence ?\

?-searchFrom?
Return
Position of string

Description

Thefind method finds the specified string on the current screen and returns the row

and column position of its location. Theccurrenceparameter is used to find the i'th
occurrence of the given string on the scressarchFromtellsfind to use the current
cursor position; otherwis¢he top lefthand corner is used as the starting point.

The search does not wrap the screen, i.e., the search stops when the lower right
position is reahed.

Example

> $connl find -string “system” -occurrence 1
{8 17}

Exceptions

String not found
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9.5.1.10 findLabel

Syntax
handle findLabel -label label ?-occurrence occurrence ?\
?-searchFrom? ?-unprotected?
Return

Position of label
Description

ThefindLabel method finds the specified label on the current screen and returns the
row and column position of its location. Theecurrenceparameter is used to find the

i'th occurrence of the label on the screesearchFromtellsfindLabel to use the

current cursor pason; otherwise, the top lefthand corner is used as the starting point.
-unprotectedtellsfindLabel to consider unprotected instances of the label on the
screen; otherwise, only protected labelsamesidered.

The search does not wrap the screen, i.e., the search stops when the lower right
position is reahed.

Example

> $connl findLabel -label “CENTER” -occurence 2
{20 30}

Exceptions

Label not found
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9.5.1.11 format

Syntax

handle format  screenid
Return

No result

Description

Theformat 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 statensuld follow any sieen update and precede any
commands done to that screen. Bheeenid a unique screen identifier sent from the
host, is either located at the top screen label or in the &meen ldentificatiofile.

If no screenidargument is suppliediormat does nothing.
Example

This format method loads the tag name fillear.

> $connl format clear

This moveCursor command will use a tag from tleéear tag name file, called
clearltag

$connl moveCursor -tag “clearltag” -offset O
Exceptions
* lllegal screen tagname table format

e Screen does not correspond to tag name file
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9.5.1.12 getAttribute

Syntax
handle getAttribute
handle getAttribute -position position
handle getAttribute -tag tagname ?-offset offset 7
handle getAttribute -label label ?  -offset  offset ? |
?- direction iteration ~ ? ?-occurrence occurrence ?\

?-searchFrom? ?-unprotected?
Return
List of attribute descriptors
Description

ThegetAttribute method is used to find the attribute byte value of a location in the
connection object’s display, specified by the parametegstiéttribute . When

location is not specifiedjetAttribute returns attribute value for the current cursor
position.

Example

> $connl getAttribute -position {10 20}
{UNPROTECTED INVISIBLE}

Exceptions
e 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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9.5.1.13 ignore

Syntax
handle ignore -dimension dimension
handle ignore -region region
handle ignore -tag tagname -dimension  dimension |
?-offset offset ?
handle ignore -label label  -dimension  dimension \
?-offset  offset ? ?- direction iteration  ?\

?-occurrence occurrence ? ?-searchFrom? \
?-unprotected?

Return
No result
Description

Theignore method defines a region to ignore on a 3270 display screen This ignore
region is active on all subsequent statements that permigtiwe region option.

Once a program function key is pressed, the ignore is no longer active. When location
is not specifiedignore uses the current cursor position.

Example
> $connl ignore -tag “Dates” -offset 0 -dimension {1 1}
Exceptions
e Error performing screen location processing

* lllegal screen position
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9.5.1.14 listAttributeTypes

Syntax

xmyTerm3270 listAttributeTypes

handle listAttributeTypes
Return

List of attribute descriptors and descriptions for e&ting.
Description

ThelistAttribute Types method lists all of the attribute descriptors and provides
descriptions for each of the descriptors.

Example

> xmyTerm3270 listAttributeTypes

UNPROTECTED - unprotected field
MODIFIED - modified field
UNMODIFIED - unmodified field
PROTECTED - protected field
HIGHLIGHTED - highlighted field
INVISIBLE - invisible field
NUMERIC - numeric field
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9.5.1.15 moveCursor

Syntax
handle moveCursor -position position
handle moveCursor -tag tagname ?-offset  offset ?
handle moveCursor -label label ?  -offset  offset ? |
?- direction iteration 2\
?-occurrence occurrence ? ?-searchFrom? ?-unprotected?
Return
No return
Description

ThemoveCursor 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 fieldmoveCursor behaves similarly tfieldNext by finding the

next rightward modifiable field relative to the supplied position.

Example
> $connl moveCursor -tag “Login” -offset 0
Exceptions
e Error performing screen location processing
* lllegal screen position

e System error has occurred
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9.5.1.16 screen

Syntax

handle screen -dimension dimension \
?-ignore  region ? ... ?-ignore region ?\
?-mask maskhandle ? ... ?-mask maskhandle ?\
?-file filename ? ?-append?

handle screen -region region \
?-ignore  region ? ... ?-ignore region ?\
?-mask maskhandle ? ... ?-mask maskhandle ?\
?-file filename ? ?-append?

handle screen -tag tagname -dimension dimension \
?-offset offset ?\
?-ignore  region ? ... ?-ignore region ?\
?-mask maskhandle ? ... ?-mask maskhandle ?\
?-file filename ? ?-append?

handle screen -label label -dimension dimension \
?-offset offset ? ?- direction iteration A
?-occurrence occurrence ? ?-searchFrom? \
?-unprotected? \
?-ignore  region ? ... ?-ignore region ?\
?-mask maskhandle ? ... ?-mask maskhandle ?\
?-file filename ? ?-append?

Return

Portion of the screen specified through location and dimensions
Description

Thescreenmethod returns a block of data defined by the width and height parameter,
starting at the location specified by the given location paramaf¢hen no locatn
parameters are suppliegstreenuses current cursoogition.

Example

> $connl screen -region {1 1 14 1}
“ENTER USER ID-"

Exceptions
e Error performing screen location processing
* lllegal screen position
* lllegal region specified

e System error has occurred
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9.5.1.17 send

Syntax

handle send 3270key
Return

No result

Description

Thesendmethod 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

Table9-3.
Table 9-3. 3270 Function Keys
pfl-24 attention leftTab cursorUp
pal-3 sysReq rightTab cursorDown
clear cent cursorlLeft delete
enter not cursorRight backspace
reset home eraseEOF
Example

> $connl send pf-1
Exceptions
e Error inputting key

e System error has occurred
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9.5.1.18 sendWait

Syntax

handle sendWait -key 3270key ? -expect tcl_expression? |
?-timeout seconds ?

Return
No result
Description

ThesendWaitmethod sends a special function key to the 3270 SUT and waits for 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
thesendmethod, busendWaitis 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 befgendWait returns control back to the script.

The 3270 keys that can be taken as an argument to this function are shown in
Table9-3.

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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9.5.1.19 type
Syntax

handle type -text text

handle type -position position -text text

handle type -tag tagname -text text ? -offset  offset *?

handle type -label label  -text text \

?-offset  offset ? ?- direction iteration  ?\

?-occurrence occurrence ? ?-searchFrom? \
?-unprotected?

Return
No result
Description

Thetype method sends the keystrokes defined withintéix¢ beginning at the

location specified by the parameters to this statement. If the location specified is not a
modifiable field, an error will be generated and the keyboard will likely become
locked. When location is not specifidglpe uses the current cursor positidype

moves the cursor to the location where the typing has ended. In the evéypehat

fails, the cursor pgition remains unchanged.

Example
> $connl type -label “login” -text “tktee99”
Exceptions
e Error performing screen location processing
* lllegal screen position
e System error has occurred

e Error entering data (keyboard locked, system busy, protected field, etc.)
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9.5.1.20 wait
Syntax
handle wait ?-expect string  ? ?-timeout seconds ?
Return
No result
Description

Thewait method blocks the script until a screen is received 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.

Whenwait is used wthout an-expectoption, 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

e Aborts when theéimeout expires.
Whenwait is used with anexpectoption, 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 waitedamyet
contains the expected string

e Aborts when theéimeout expires.
If atimeout value of zero is specified, theait

» Returns immediately if the correct screen has been received (depending on the
-expectoption)

e Aborts immediately if the correct screen has not been received.

Using atimeout value of zero is rarely necessary.

In general, aendmethod 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 expeotedt 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. Howevegghdis 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 wait
$conn wait

}

proc logoff2 {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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9.5.2 Attributes

For an attribute that can be set, if no value is ever specified, the default is obtained first from
the value of the attribute at a class level, which initially had obtained its values from the SE
configuration class object. Attributes on a class level derive their values drifiguration

files initially, but thereafter can be set in a scriptStatelessandConnOnly modes, class
attributes that are changed in a script 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
class level. 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 a value, either on a class or instance level, the
current value of that attribute is 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 a class level. (W/R) denotes an attribute that is readable and
writable. (R) means the attribute is only readable.

9.5.2.1 -column (R)

Syntax
handle -column
Description

Thecolumn attribute outputs the cursor’s current column position.

9.5.2.2 -collectkeyCount (W/R)

Syntax
xmyTerm3270 -collectkeyCount ? boolean ?
Decription

ThecollectKeyCountattribute indicates whether or not a function key (entered
through thesendor sendWait methods) count should be kept.
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9.5.2.3 -comparelnvisibleFields (W/R)

Syntax
handle -comparelnvisibleFields ? boolean ?
xmyTerm3270 -comparelnvisibleFields ? boolean ?
Description

ThecomparelnvisibleFieldsattribute indicates whether invisible fields should be
processed by statements done to a particular connection.

FALSE - don't process
TRUE - process.

9.5.2.4 -connections (R)

Syntax

xmyTerm3270 -connections
Return

List of currently open 3270 connections by their Tcl name
Description

The-connectionsattribute lists the names of all the 3270 connections currently
available.

Example

> xmyTerm3270 -connections
{xmy327001 .xmy327002 .xmy327003 .xmy327004}

9.5.25 -dataBytesReceived (R)

Syntax
handle -dataBytesReceived
Description

ThedataBytesReceiveattribute returns the number of bytes received in the last
message from the host.
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9.5.2.6 -failedCompares (R)

Syntax
handle -failedCompares
Description

ThefailedComparesattribute returns the number of failed compares performed so far
on the connection.

9.5.2.7 -formatName (R)

Syntax
handle -formatName
Description

TheformatName attribute returns the format/screen name of a connection’s current
screen. Format/screen name is initially found througtStireen Identificatiofile,
which maps a screen’s identifier to the proper tag name file.

9.5.2.8 -goodCompares (R)

Syntax
handle -goodCompares
Description

The goodComparesattribute returns the number of good compares performed so far
on the connection.
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9.5.2.9 -host (W/R)

Syntax

handle -host

xmyTerm3270 -host?  hostname ?
Description

Thehostattribute is used to output the name of the hosxitimgTerm3270instance
is connectedhostcannot be used to redaist information. This attribute can only be
set at connection time, as an argument tactmectclass method.

9.5.2.10 -initialWait (W/R)

Syntax

handle -initialWait

xmyTerm3270 -intitalWait ? boolean ?
Description

TheinitialWait attribute indicates whether an initiglad should be performed during

logon.
FALSE- don't read
TRUE - read.

Default: TRUE.

9.5.2.11 -initialWaitExpect (W/R)

Syntax

handle -initialWaitExpect

xmyTerm3270 -initialWaitExpect ? string expression ?
Description

TheinitialWaitExpect attribute supplies the string expression thisial\Wait should
wait for. No expression means wait for the first screen to be sent from the host.
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9.5.2.12 -keyCount (R)

Syntax
xmyTerm3270 -keyCount
Description

ThekeyCount attribute displays the number of program keys pressed for all 3270
connections.

9.5.2.13 -lastkeyPressed (R)

Syntax
handle -lastKeyPressed
Description

ThelastKeyPressedattribute indicates the name of the last program function key or
enter key pressed.

9.5.2.14 -lastResponseTime (R)

Syntax
handle -lastResponseTime
Description

ThelastResponseTimattribute returns the time between Isshdand when the new
screenready on the connection. The information stored in this attribute will also be
used when logging performance output, the responsebtitnecen send and when

the SUT has responded back accordingly.
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9.5.2.15 -lastTransmitTime (R)

Syntax
handle -lastTransmitTime
Description

ThelastTransmitTime attribute returns the last timesandwas done on this
connection.

9.5.2.16 -masks (R)

Syntax
handle -masks
Description

Themasksattribute returns a list of all of the mask handles associated to a particular
connection through thenableMaskinstance method.

Example

> $connl -masks
xmyMask01 .xmyMask02 .xmyMask03

9.5.2.17 -model (W/R)

Syntax

handle -model

xmyTerm3270 -model ?  model number ?
Description

Themodelattribute is used to output the name of the modekitimgl erm3270

instance is configurednodelcannot be used to reset model information. This attribute
is useful when determining row or column from a 3270 display character position
value.model can only be set at connection time, as an argument tmtirectclass
method.
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9.5.2.18 -name (W/R)

Syntax
handle -name
xmyTerm3270 connect -name ?connection Name?

Description

In the first form, thenameattribute returns the connection name for a specified handle,
e.g.,.xmyTerm3270 x.

In the second form, the name of the connection handle can be changed at the time of
connection.

9.5.2.19 -port (W/R)

Syntax
handle -port
xmyTerm3270 -port ? port number ?

Description

Theport attribute outputs the name of the port number to whickiigrerm3270
instance is connectepdort cannot be used to reset port number information. This
attribute can only be set at connection time, as an argumentdorthectclass
method.
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9.5.2.20 -queryConnection (R)

Syntax
handle -queryConnection
Description
ThequeryConnectionattribute returns the connections’s state.
e BUSY - The connection is busy
 READY - The connection is ready
 DOWN - The connection is down
* LOCKED - The keboard is locked

9.5.2.21 -row (R)

Syntax
handle -row
Description

Therow attribute outputs the cursor’s current row position.

9.5.2.22 -screenldFile (W/R)

Syntax
handle -screenldFile ?file?
xmyTerm3270 -screenldFile ?file?
Description

ThescreenldFileattribute 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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9.5.2.23 -showAttributes (W/R)

Syntax
handle -showAttributes ? boolean ?
xmyTerm3270 -showAttributes ? boolean ?
Description

TheshowAttributes attribute writes the application’s screen attribute bytes to the
SUTimagdile.

e TRUE - write
e FALSE - don't write.

9.5.2.24 -status (R)

Syntax
handle -status
Description

The statusattribute returns the connection’s status, whether it is alive(up) or not
(down).

0 - The connection is down

1 - The connection is up.

9.5.2.25 -tagDir (W/R)

Syntax
handle -tagDir ? path ?
xmyTerm3270 -tagDir ? path ?
Description

ThetagDir attribute indicates the path(s) to look for tag hame files.
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9.5.2.26 -timeout (W/R)

Syntax
handle -timeout ? seconds ?
xmyTerm3270 -timeout ? seconds ?
Description

Thetimeout attribute returns or sets the aumt oftime that the connection will wait
to receive a solicited screen before returning control back to the script.

9.5.2.27 -TN3270E (W/R)

Syntax

handle -TN3270E

xmyTerm3270 -TN3270E ? boolean ?
Description

The TN3270Eattribute supports the TN3270E protocol for connecting to a host that
begins transmission in TN3270E. For a connecfiiM3270E can only be set at
connect time.

9.5.2.28 -warningCompares (W/R)

Syntax
handle -warningCompares
Description

ThewarningComparesattribute returns the number of warnings generated during
compares so far on the connection.
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10. General Application-to-Application Tcl Language
Extensions

The MYNAH General Aplication-to-Application (AppAp) extension package provides
functionality necessary for interaction with a SUT thru an application specific interface.

10.1 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/IFmmaoicate with

the Interface Collector. The Interface Collector may use any protocol which the SUT
understands. FigurgD-1illustrates this interaction.

MYNAH AppApp Interface Collector< -
extension package 1 SUT1

;

MYNAH Collector | g g Interface Collector qg—pp|
2 SUT 2

Interface Collector< -
3 SUT 3

Figure 10-1. MYNAH General AppApp Interactions

The MYNAH Collector is a common MYNAH process used to manage a group of Interface
Collectors. The MYNAH Collector can also manage other protocol handlers. These
collectors are configured in the MYNAH configuration fil@nyConfig

The MYNAH System supplies only a generic Interface Collector template. The application
specific logic should be developed using the template.
NOTE — To access the General AppApp extension
package, you must first reemyLoad AppApp.
The General AppApp extension package provides functionality to do the following:
e Make one or more logical connections to the SUT
e Send ASCII messages or files to the SUT
e Send binary files toSUT
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» Wait for and receive ASCIlI 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

e Open and scan all received files saved in the Message Response Directory. See the
section on the Message Response Directory Tcl Language Extensions ($échion

Before using the General AppApp extension package, tidAH Collector and Interface
Collector processes must be configured and running. Please refeMy th&H System
Administration Guiddor more information.

10.1.1 Methods Overview

Section10.2.1contains detailed descriptions of the AppApp Method extensions. The
extensions are listed in alphabetical order (within each category). Taflésts the

extensions, organizing them in general functional categories. Tablalso gives a brief
description of each extension and the section where the detailed description can be found.

Table 10-1. AppApp Method Extensions

Category Method Description Section
Connection connect Establishes a logical connection tothe.2.1.1,
MYNAH Collector and AppApp Page 10-§
processes from the MYNAH Tcl
script.
delete Deletes a specified message or all| 10.2.1.2,
messages for a connection Page 10-7
disconnect Destroys a connection made througtD.2.1.3,
the connectmethod. Page 10-9
Data send Sends a message to the SUT using1he?.1.5,
Entry/Retrieval AppApp connection established witRage 10-]
the connectmethod. 1
receive Returns a message from the SUT upgirig2.1.4,
the AppApp connection establishedPage 10-9
using theconnectmethod.
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10.1.2 Attributes Overview

Section10.2.2contains detailed descriptions of the AppApp Attribute extensions. The
extensions are listed in alphabetical order (within each category). Taésts the

extensions, organizing them in general functional categories. Talfl@lso gives a brief
description of each extension and the section where the detailed description can be found.

Table 10-2. AppApp Attribute Extensions (Sheet 1 of 2)

Category Attribute Description Section

Connection -connections

Lists the names of all active
connections.

10.2.2.3,
Page 10-1

-connld

Returns a unique identifier
associated with the given
connection

10.2.2.4,
Page 10-1

-IFhost

Returns the host on which the
application specific Interface
Collector is running.

10.2.2.7,
Page 10-2

-name

Lets you choose the name of
connection.

H®.2.2.11,
Page 10-2

Data -append
Entry/Retrieval

Instructs theeceiveoperation t910.2.2.1,

append a specified number of

successfully received messagges.

Page 10-1

-data

Gets the message associated with2.2.5,

the lastreceive method.

Page 10-1

-file

Gets the name of the file
containing the message
associated with the lastceive
method.

10.2.2.6,
Page 10-1

-maxMsgs

Specifies the maximum numb
of messages that can be apper
together by the

xmyMsgMatchUntil procedurs.

£10.2.2.10,
éede 102

Comparisons |-listen

Returns or sets the listen mod
used when receiving message

€10.2.2.8,
2fage 10-2

-match

Specifies a Tcl procedure nan
that will be invoked for each
incoming message processed
thereceivemethod.

1€0.2.2.9,
Page 10-2
by
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Table 10-2. AppApp Attribute Extensions (Sheet 2 of 2)

Category Attribute Description Section
Waiting -broadcast Permits all the waiting scripts 140.2.2.2,
receive any messages receivetage 10—
-timeout Sets the timeout for treendand 10.2.2.18,
receiveoperations. Page 10-3
Attribute -recvPort Returns the port number. 10.2.2.12,
Page 10-2
-recvStatus Returns the state of the receive.0.2.2.13,
session. Page 10-2
-recvTime Returns the time stamp for the 10.2.2.14,
received message. Page 10-2
-sendPort Returns the port number. 10.2.2.15,
Page 10-3
-sendStatus Returns the state of the send |10.2.2.16,
session. Page 10-3
-sendTime Returns the time the last messph@2.2.17,

was successfully sent.

Page 10-3
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10.2 xmyAppApp class

xmyAppApp is the Tcl class command providing language extensions that are necessary
for automated interactions with the SUT using the General AppApp interface.

10.2.1 Methods

The AppApp package contains the following methods.

10.2.1.1 connect

Syntax

xmyAppApp connect -appName name ?-broadcast? \
?-listen listenOption ? ?-match  matchProc ?\
?-maxMsgs maxMsgs? ?-name  name? \
?-timeout timeout ?

Returns
A handle name to the createshyAppApp class instance.
Description

Theconnectmethod establishes a logical connection to the MYNAH collector and the
local Interface Collector processes from the MYNAH Tcl script. Upon success, a
handle to a connection is returned to the script. The attribute list provides the instance
of xmyAppApp 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 themyAppApp command. If the value is undefined in #myAppApp

class command or defined as the empty string, the corresponding value from the
configuration file will be used.

connecttakes the following attributes. These attributes are described in detail in
subsequent sections.

-appNamename The name of the application, as defined inximyConfig
configuration file. See thRlYNAH System Administration
Guidefor details on themyConfidfile.

-broadcast Each received message is sent to all the waiting scripts,
belonging to the same application.

-listen listenOption Listen option for theeceivemethod.

-match matchProc The name of the Tcl procedure to be used for matching.

-maxMsgsmaxMsgs  Maximum number of messages that can be appended.
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-namename 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 [xmyAppApp connect -appName app_1]

Exceptions

Unable to establish the connection because

xmyCollector process is not running or cannot be contacted
Interface Collector process is not running or cannot be contacted
appNameis not defined in themyConfidfile

appNameis not known to th&myCollector process

appNameis not defined to use the AppApp protocol

Timeout waiting for the connection back from strayCollector process
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10.2.1.2 delete

Syntax
handle delete -file fileName
handle delete -file [ handle -file ]

handle delete -all
Returns

No result
Description

Thedeletemethod deletes the specified message or all messages for the connection
identified by thehandle.

deletetakes the following attribute:

-file fleName Deletes the message specified by fleName, which can be obtained
by using thefile option on theeceivemethod

-all Deletes all messages for a connection. Flleoption is usually
used before disconnecting the connection.

Example
> $A2A_connl delete -filename 854028294.63.2
> $A2A_connl delete -all
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10.2.1.3 disconnect

Syntax

handle disconnect
Returns

No result
Description

Thedisconnectmethod destroys the logical connection to the given Application made
with thexmyAppApp 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 disconnect
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10.2.1.4 receive

Syntax

handle receive ?-data? ?-file? ?-append? \
?-listen listenOption ? ?-timeout timeout ?

Returns

The received message if thabata attribute is specified, the filename containing the
received message if thfile attribute was specified, otherwise no result.

Description

The receive method receives a message from the SUT using the AppApp connection
established with theonnectmethod and identified byandle All messages received

from the given Application from the Interface Collector will be saved in the Message
Response Directory. Depending on the listen mode-[jséen), the receive operation

will look for messages present in the Message Response Directory and/or wait for a
message to arrive.

If a Tcl match procedure is defined (se®tch), only messages that satisfy the match
procedure will be returned by the receive operation.

Attributes
The attributes are described in detail in subsequent sections.

Example
In this example, the script waits a maximum of 300 seconds to receive a message.
> set message [$A2A_connl receive -data -timeout 300]

Side Effects

If the receive method was successful, the internal receive timerése@ime) and
receive message variableddta or -file) will be updated.

Exceptions
Unable to receive a message because:
e Timeout occurred while waiting for a message to arrive
* Invalid user defined Tcl match procedure
» No messages have been received, butappend attribute was specified

» No messages have been received, but the MSG_LISTEN_NEXT mode was
specified

e 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. It is
recommended that the person starting Interface Collector
own both the Message Response Directory and the
Interface Collector processes.

 Invalid or missing attribute values

e Both the-data and-file attributes were specified

10-10



BR 007-252-008 MYNAH System Scripting Guide
Issue 3, October 1997 General Application-to-Application Tcl Language Extensions
Release 5.2

10.2.1.5 send

Syntax
handle send -data message -userData data
handle send -file filename -userData data
Returns
No result
Description

Thesendmethod sends a message to the SUT using the AppApp connection
established with theonnectmethod and identified byandle The message is sent to
the Interface Collector associated with the connection.

The message to be sent can be definddmthe Tcl script or in a file. In the first case,
the-data attribute must be used and the message is provided as the attribute value.

NOTE — This message is treated like a string. If it
contains backslash (*\") or other special characters
theymust be escaped with a backslash (*V).

In the second case, thile option is used to specify the full path to a file containing
the message.

NOTE — Since this file name is 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 areunning 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 message to be sent to be sent to Application SUT. The Interface Collector should
interpret this information and act accordingly.

Example
In this example you send the string *sect{a=0;b=1;}% to the hap@igA 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%"
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In this example you send the fillmynah/scripts/AppApp/app_1.send.01
> $A2A_connl send -file “/mynah/scripts/AppApp/app_1.send.01”
Side Effects

If the sendmethod was successful, the internal send time variableqsedTime
will be updated.

Exceptions
Unable to send the message because
» Application send session is down. SeendStatusattribute
 File is not accessible (iile attribute was specified)

» Data message is too long, i.e. more than 2400 charactedatéfattribute was
specified).
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10.2.2  Attributes

The AppApp package contains the following attributes.

10.2.2.1 -append

Syntax

handle receive -append number
Returns

No result
Description

The-append attribute instructs theeceiveoperation to append the neximber 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
receivemethod.

Example
This gets the first piece of a message sent in multiple pieces.
> $A2A_connl receive
Assume the first piece containsa humber of subsequent pieces
regexp {(FRAGNUM=)([0-9]+)} [SA2A_connl -data] a b num
Receive and append the next pieces together with first piece
> $A2A_connl receive -append $num -listen MSG_LISTEN_NEXT
This is the entire message made of 1 + $num pieces

> set myMsg [$A2A_connl -data]
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Example

This gets the first piece of a message sent in multiplepiéssume that the last 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_LISTEN_NEXT
}

This is the entire message.
> set myMsg [$A2A_connl -data]
Exceptions

Invalid -appendattribute value.
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10.2.2.2 -broadcast

Syntax

xmyAppApp connect -broadcast

handle -broadcast
Returns

The boolean value associated with the broadcast option.
Description

Thebroadcastoption permits all the waiting scripts to receive any messages received
by the Interface Collector, since the connection is made. This attribute can be set in the
connectioncommand only.

The received message may or may not be for the given connection. It is up to the script
to filter out the message it receives.

Example
> $A2A_connl -broadcast
Exceptions

None
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10.2.2.3 -connections

Syntax
xmyAppApp -connections
Returns

A blank separated list of active connection handle names .enyAppApp_1,
XmyAppApp_2, and.xmyAppApp_4), or the empty string if there are no active
connections.

Description

The-connectionsattribute lists the namekdndle) of all active (open) connections to
AppApp.-connectionscan only be used through themyAppApp class command.

Example

> xmyAppApp -connections
XmyAppApp_1 .xmyAppApp_2 .xmyAppApp_4
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10.2.2.4 -connld

Syntax

handle -connld
Returns

The connection id associated with the given handle.
Description

The-connld attribute returns the connection id, which is is a unique identifier
associated with the given connection. It is uniquely generated and maintained by the
MYNAH collector process.

Example
> $A2A_connl -connid
Exceptions

None
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10.2.2.5 -data

Syntax
handle -data
handle receive -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 attribute is used to get the message associated with thedaistemethod.

If -datais used with theeceivemethod, the received data will be returned. If the
receivemethod fails, an exception will occur and the previously received message will
remain unchanged.

Example
This checks if string “ORD=56700;" is in last received message.
> set msg [$A2A_connl -data]
> regexp {ORD=56700;} $msg
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10.2.2.6 -file
Syntax
handle -file

handle receive -file

Returns

The filename containing the message associated with the most rexsine
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. The filename should be saved
in the Tcl script in order to access this data if additional messages will be received.
Since the Message Response Directory is purged on a regular basis, the contents of this
file should be copied to a user area if the message need to be saved on a long term.

If -file is used with theeceivemethod, the received filename will be returned. If the
receivemethod 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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10.2.2.7 -IFhost

Syntax

handle -IFhost
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 name is
defined in thexmyConfidfile as “Host”. See thBIYNAH System Administration Guide
for details on themyConfigfile.

Example
> $A2A_connl -IFhost
Exceptions

None

10-20



BR 007-252-008 MYNAH System Scripting Guide
Issue 3, October 1997 General Application-to-Application Tcl Language Extensions
Release 5.2

10.2.2.8 -listen

Syntax
xmyAppApp -listen ?listenMode?
xmyAppApp connect -listen listenMode
handle -listen ?listenMode?
handle receive -listen listenMode
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 theeceivemethod.

When nolistenModevalue is specified/isten returns the current listen mode.

Only messages that have arrivafter the listen time stamp will be considered by the
receiveoperation. The validisten values are:

e MSG_LISTEN_NOW will set the listen time stamp to the current time. Thus,
receivewill return messages that have arrived after the timeetbeiveoperation
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 instructreceiveto 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
sendoperation 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 valuein 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 scriptxanyConfidfile, the default value is
MSG_LISTEN_NOW.

-listen can be set in themyConfigfile using theListenMode parameter.
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Example
Send a request and wait up to 30 seconds for the reply.
> $A2A_connl send -data $request_1

> setreply_1 [ $A2A_connl receive -timeout 30 -listen \
MSG_LISTEN_SEND -data]

Send the second request.
> $A2A_connl send -data $request_2

> set reply_2 [$A2A_connl receive -timeout 30 -listen \
MSG_LISTEN_SEND -data]

Example

In thisexample, thresendsare 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 thiskndoperation 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 $request_1
> set saveTime [$A2A_connl -sendTime] # save 1st send time
> $A2A_connl send -data $request_2
> $A2A_connl send -data $request_3

Get the replies.

> set reply_1 [$A2A_connl receive -data -listen $saveTime]
> set reply_2 [$A2A_connl receive -data \

-listen MSG_LISTEN_NEXT]
> set reply_3 [$A2A_connl receive -data \

-listen MSG_LISTEN_NEXT]

Exceptions

Invalid listen mode was specified
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10.2.2.9 -match

Syntax
XmyAppApp -match  ?matchTclProc?
xmyAppApp connect -match matchTclProc

handle -match
Returns

When no value is specified it returns the name of the Tcl procedure used by the receive
operation to match (filter) all incoming messages, otherwise no result.

Description

The-match attribute specifies a Tcl procedure name that will be invoked for each
incoming message processed byrdmeivemethod. Messages that do not satisfy the
Tclmatch procedure will not be returned by the receive operation. By defanatch
procedure is not defined and all messages can be returnedregehae method.

-match is set on a per connection basis and is set througtmtgdppApp class or
by theconnectmethod.

The user defined Tehatch procedure must take the connection handle name as its
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 usiatathe
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 definedriatch procedure will not be checked
until thereceiveoperation 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 themyConfigfile using theMatchProcedure parameter.
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Example

Receive only those messages containing “host=bluejays”.

> proc matchTclProc { $A2A_connl } {
return [regexp {host=bluejays} [$A2A_connl -data]]

}

set connl [xmyAppApp connect -match matchTclProc ... ]
Exceptions

An attempt is made to change the match procedure using the instance handle
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10.2.2.10 -maxMsgs

Syntax
XmyAppApp -maxMsgs  ?number?
XxmyAppApp connect -maxMsgs number
handle -maxMsgs ?number?
Returns
When no value is specified it returns the current message limit, otherwise no result.

Description

The-maxMsgsattribute specifies the maximum number of messages that can be
appended together by tkenyMsgMatchUntil procedure. This parameter limits the
number of messages appended before the until matditioms are satisfied.

If this attribute is not set by the Tcl scriptanyConfidfile, the default value is 10.
-maxMsgscan be set in themyConfidfile using theMaxMsgs parameter.
Exceptions
An invalid maxMsgsvalue is specified
Example
> $A2A_connl -maxMsgs 25
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10.2.2.11 -name

Syntax
XmyAppApp connect -name connectionName

handle -name
Returns

When no value is specified it returns the connection handle name setdontiext
operation.

Description

The-name attribute lets you choose the name of the connection rather than having a
name internally generated by thennectmethod.

The-name attribute is on a per connection basis and the value is set through the
connectmethod.

Example
Create a connection named “my_connection”.
> xmyAppApp connect -name my_connection ...
Exceptions
e 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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10.2.2.12 -recvPort

Syntax
handle -recvPort
Returns

The port on which the application specific Interface Collector is communicating with
the MYNAH collector process.

Description

The port on which the application specific Interface Collector is communicating with
the MYNAH collector process. It is defined in tmyConficfile asTcpPort See the
MYNAH System Administration Guifte details orxmyConfigfile.

The same port is used for both sending and receiving.
Example

> $A2A_connl -recvPort
Exceptions

None
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10.2.2.13 -recvStatus

Syntax
handle -recvStatus
Returns

The value “UP” if the AppApp receive session is in TSOPEN state, otherwise returns
“DOWN?".

Description

The-recvStatusattribute 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?”,raceivemay still besuccessful 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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10.2.2.14 -recvTime

Syntax
handle -recvTime
Returns

The time stamp in UNIX format (i.e., seconds sihtid1970) 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 -recvTime]
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10.2.2.15 -sendPort

Syntax
handle -sendPort
Returns

The port on which the application specific Interface Collector is communicating with
the MYNAH collector process.

Description

The port on which the application specific Interface Collector is communicating with
the MYNAH collector process. It is defined in tkmyConfigfile as “TcpPort”.

The same port is used for both sending and receiving.
Example

> $A2A_connl -sendPort
Exceptions

None
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10.2.2.16 -sendStatus

Syntax
handle -sendStatus
Returns

The value “UP” if the AppApp senskssion is in TSOPEN $tq otherwise returns
“DOWN?".

Description

The-sendStatusattribute 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 sendmessage to the SUT’s AppApp manager. |fsbedstatus is

not “UP”, thesendoperation will fail.

NOTE — Defining and establishing (opening) the
AppApp sessions are performed outside of the MYNAH
System using AppApp commands.

Example

> $A2A_connl -sendStatus
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10.2.2.17 -sendTime

Syntax
handle -sendTime
Returns

The time 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-sendTimeattribute returns the time the last message was successfully sent over
the connection.

Example

> $A2A_connll -sendTime
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10.2.2.18 -timeout

Syntax
xmyAppApp -timeout ?timeoutValue?
xmyAppApp connect -timeout timeoutValue
handle -timeout ?timeoutValue?
handle send -timeout timeoutValue
handle receive -timeout timeoutValue
Returns

When no value is specified it returns the current timeout value, otherwise no result.
Description

The-timeout attribute sets the timeout for teendandreceive operations. For the

send operation, the timeout is the number of seconds to wait for acknowledgment of
the sent message. If the timeout expiresstra operation will fail. For theeceive
operation, the timeout is the number of seconds to wait for a message to arrive. If the
timeout expires, the receive operation will fail.

If a timeout 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 themyConfigfile using theTimeout parameter.
Example

Create a connection setting the timeout to five minutes.

> set A2A_connl [xmyAppApp connect -timeout 300 ]

The followingreceivewaits at most five minutes

> $A2A_connl receive

The followingreceivewaits at most ten minutes

> $A2A_connl -timeout 600
> $A2A_connl receive

The followingreceivewaits at most one minute
> $A2A_connl receive -timeout 60
The followingreceivewaits at most ten minutes

> $A2A_connl receive
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10.3 Example

# This script sends and receives messages to and from IF
# collector.

xmyLoadPkg AppApp

xmyAppApp connect -appName app_1 -name al -timeout 10

set cl [al -connid]
set listenValue MSG_LISTEN_SEND
setil

while {$i <= 500} {
# Send a message and receive. Since the test I/F collector
# is a loopback, the received message 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]
}

incri
set listenValue MSG_LISTEN_NEXT
}

# Delete the rest of the messages for the connection.
al delete -all

al disconnect
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11. 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.

11.1 Overview

The TOP extension package interfaces with the data communications system called
TOPCOM that handles the Transaction Oriented Protocols (TOP), as shown inlHigure

TOP

MYNAH TOP

Extension <¢—p| TOPCOM |<g¢——p| TOPCOM |g—p| SUT
Package

Figure 11-1. MYNAH TOPCOM Interactions

Users concerned with testing applications using TOP as the communications protocol may
use the 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
application in the SUT.

NOTE — To access the TOP Extension Package you
must first rurxmyLoadPkg TOP.
The TOP extension package provides functionality to
» Make one or more logical connections to the SUT over an established TOP session
e Send ASCII messages or files to the SUT

» Wait for and receive ASCIlI 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
e 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.

e Open and scan all received files saved in the Message Response Directory. See the
section on the Message Response Directory Tcl Language Extensions ($échion
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Before using the TOP extension package, the TOPCOM and MYNAH Collector processes
must be configured and running. Please refer td @BCOM Guide for Admistrators,
Operators, & Userand theMYNAH System Administration Guitte more information.

The TOP Extension Package contains a process calletlector , which stores all

incoming messages into a special area Mleesage Response Directojyn disk. The

Collector is the interface between the MYNAH System and TOPCOM, sending and
receiving messages from TOPCOM or any other protocol handiem@éler is the logical

name of a TOPCOM entry defined in tkmyConfidfile. All SEs performing a receive

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 a list and description of the commands in the MYNAH TOP Extension
Package.

11.1.1 Methods Overview

Sectionl1.2.1contains detailed descriptions of the TOP Methadémsions. The

extensions are listed in alphabetical order (within each category). Thldlésts the

extensions, organizing them in general functional categories. Taklalso gives a brief
description of each extension and the section where the detailed description can be found.

Table 11-1. TOP Method Extensions

Category Method Description Section

Connection connect Establishes a logical connection tofth#.2.1.1,
MYNAH Collector and TOPCOM |Page 11-5
processes from the MYNAH Tcl
script.

disconnect Destroys a connection made throughl.2.1.2,
the connectmethod. Page 11-7
Data send Sends a message to the SUT using1he?.1.4,
Entry/Retrieval TOPCOM connection established |Page 11-1
with theconnectmethod. 0
receive Returns a message from the SUT upirig2.1.3,
the TOPCOM connection establishethge 114
using theconnectmethod.
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11.1.2 Attributes Overview

Sectionl1.2.2contains detailed descriptions of the TOfriute extensions. The
extensions are listed in alphabetical order (within each category). Tahlksts the
extensions, organizing them in general functional categories. Talilalso gives a brief

description of each extension and the section where the detailed description can be found.

Table 11-2. TOP Attribute Extensions (Sheet 1 of 2)

Category

Attribute

Description

Section

Connection

-connections

Lists the names of all active
connections.

11.2.2.2,
Page 11-1

-dtn

Sets the TOPCOM Destinationl11.2.2.5,

Transaction Name (DTN)
parameter.

Page 11-1

-name

Lets you choose the name of
connection.

H4.2.2.11,
Page 11-2

-psn

Sets the TOPCOM Presentati
Services Name (PSN) parame

ohl.2.2.12,
teage 11-2

-topcom

Specifies what TOPCOM
handler to connect to.

11.2.2.20,
Page 11-3

Data
Entry/Retrieval

-append

Instructs theeceiveoperation tq
append a specified number of]
successfully received messag

011.2.2.1,
Page 11-1
es.

-conversion

Tells thesend/receiveoperatiorn
how to manipulate an applicati
message.

11.2.2.3,
Ohage 11-1

-data

Gets the message associated
the lastreceivemethod.

with2.2.4,
Page 11-1

-file

Gets the name of the file
containing the message
associated with the lastceive
method.

11.2.2.6,
Page 11-1

-maxMsgs

Specifies the maximum numb
of messages that can be apper
together by the

xmyMsgMatchUntil procedurs.

£11.2.2.9,
dede 112

-maxSegmentLen

Defines the maximum value o
the two byte prefixes that is

inserted at the beginning of eg
message segment during TCI

f11.2.2.10,
Page 11-2
ich
S

conversion.
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Table 11-2. TOP Attribute Extensions (Sheet 2 of 2)
Category Attribute Description Section
Comparisons |-listen Returns or sets the listen model1.2.2.7,
used when receiving message&age 111
-match Specifies a Tcl procedure namé1.2.2.8,
that will be invoked for each |Page 11-2
incoming message processed by
thereceivemethod.
Waiting -timeout Sets the timeout for treendand 11.2.2.19,
receiveoperations. Page 11-2
Attribute -recvSession Returns the receive session [11.2.2.13,
number. Page 11-2
-recvStatus Returns the state of the receive.1.2.2.14,
session. Page 11-2
-recvTime Returns the time stamp for the 11.2.2.15,

received message.

Page 11-2

-sendSession

Returns the send session num

Her2.2.16,

Page 11-2

-sendStatus Returns the state of the send |11.2.2.17,
session. Page 11-2

-sendTime Returns the time the last messgpiye2.2.18,
was successfully sent. Page 11-2

114
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11.2 xmyTop class

xmyTop is the Tcl class command providing language extensions that are necessary for
automated interactions with the SUT using the TOP application-to-application interface.

11.2.1 Methods

The TOP package contains the following methods.

11.2.1.1 connect

Syntax

XxmyTop connect -topcom “name” ?attribute list?
Returns

A handle name to the createishyTop class instance.
Description

Theconnectmethod establishes a logical connection to the MYNAH Collector and
the local TOPCOM processes from the MYNAH Tcl script. Upon success, a handle to
a connection is returned to the script. The attribute list providesiii€op instance

with initial values that will impact the configuration of this connection only. Attribute
values not supplied with thmonnectmethod will obtain their values from the

xmyTop class command. If the value is undefined inximyTop class command or
defined as the empty string, the configuration file value will be used. All attribute
values ofxmyTop are configurable and can be changed by the user at connect time.

NOTE — Thenameinput to the-topcom attribute must
match with a TOP protocol handler name defined in the
xmyConfidfile. (See theMYNAH System Admistration
Guidefor information on themyConfigfile.)

Attributes
The-topcom attribute is required withonnect

On a per connection basis, the following attributesotaybe set in themyTop class

or by the connect methodtonversion -match, -maxSegmentLen-name, -topcom.

In other words, the values of these attributes can not be changed using an instance
handle.
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This is the complete list of connection class attributes that can be specified:
-conversion -dtn, -listen, -match, -maxMsgs -maxSegmentLen -name, -psn,
-timeout, and-topcom.

Example
This example creates a connection to the TOPCOM hahdieatler 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 “fo0”]
error: xmyTop connect: Protocol Handler (foo) not found in
configuration file

Exceptions
» Unable to establish the connection because
— xmyCollector process is not running or can not be contacted
— TOP handler name does not exist in configuration file
— TOP handler name is not known to ttrayCollector process
— TOP handler name is not defined to use the TOP protocol
— Timeout waiting for the connection back from #rmayCollector process.

 Invalid or missing attribute values
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11.2.1.2 disconnect

Syntax

handle disconnect
Returns

No result
Description

Thedisconnectmethod destroys the logical connection to TOPCOM made with the
xmyTop connectclass method and identified hgndle. Once the disconnect call has
been 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

> $TOP_conn disconnect
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11.2.1.3 receive

Syntax
handle receive ?-data? ?-file? ?attribute list?
Returns

The received message if thdata attribute is specified, the filename containing the
received message if thftle attribute is specified, otherwise no result.

Description

Thereceivecommand receives a message from the SUT using the TOPCOM
connection established with thennectmethod and identified blyandle. 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 (sedisten), the receive operation will look for messages present in

the Message Response Directory and/or wait for a message to arrive.

If a Tclmatch procedure is defined (sematch), only messages that satisfy the
match procedure will be returned by theceiveoperation.

Attributes

This is the complete list wéceiveattributes that can be specifie@gppend -data,
-file, -listen, -timeout. The values of these attributes will only impact the particular
receiveoperation.

Example
In this example you wait a maximum of 300 seconds to receive a message.
> set message [$TOP_conn receive -data -timeout 300]

Side Effects

If the receivemethod was successful, the internal receive time-(eegTime) and
receive message variables (séata 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, butappend attribute was specified
* No messages have been received, buVtB& LISTEN NEXT mode was specified

e Unable to save received message to disk
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NOTE — The Message Response Directory must be
writable by the local TOPCOM processes. It is
recommended that the person starting TOPCOM own
both the Message Response Directory and the TOPCOM
processes.

 Invalid or missing attribute values

e Both the-data and-file attributes were specified
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11.2.1.4 send

Syntax
handle send -data
handle send -file
Returns
No result

Description

message ?attribute list?

?attribute list?

Thesendmethod sends a message to the SUT using the TOPCOM connection
established with theonnectmethod and identified lyandle. The message is sent to
the TOPCOM processes using gendsession number defined in the configuration
file.

The message to be sent can be definddmthe Tcl script or in &le. In the first case,
the-data attribute must be used and the message is provided as the attribute value.

NOTE — This message is treated like a string. If it
contains backslash (‘\') or other special characters it must
be escaped with a backslash (*\).

In the second case, tHide option is used to specify the full path to a file containing
the message.

NOTE — Since this file name is passed to TOPCOM for
transmitting, the TOPCOM processes must be able to
open and read this file. When the Tcl scriptand TOPCOM
processes aneinning on different machines, the file
system containing the file to be sent must be accessible
(mounted) by both machines.

Attributes

This is the complete list afendattributes that can be specifiedtn, -psn, -timeout.
The values of these attributes will only impact the particsdgand operation.

Example

This example sends the strirgect{a=0;b=1;agg{c=2;d=3;}}%o0 the handle
$TOP_conn

> $TOP_conn send -data “*sect{a=0;b=1;agg{c=2;d=3;}}%"
In this example you send the strittgg=\1\2\3%
> $TOP_conn send -data “*tag=\\1\\2\\3%"
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This time you send the filtnynah/scripts/Topcom/soac.sendt6the handle
$TOP_conn

> $TOP_conn send -file “/mynah/scripts/Topcom/soac.send.01”
Side Effects

If the sendmethod was successful, the internal send time variableqsedTime
will be updated.

Exceptions
» Unable to send the message because
— TOPCOM send session is down (not in TSOPEN state)-SewlStatusattribute
— 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 200 characteda(d attribute was
specified).

e The-psnand-dtn attribute values are too long (if specified).
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11.2.2  Attributes

The TOP package contains the following attributes.

11.2.2.1 -append

Syntax

handle receive -append number
Returns

No result
Description

The-append attribute instructs theeceiveoperation to append the neximber 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
receivemethod.

Example
This gets the first piece of a message sent in multiple pieces.
> $TOP_conn receive
Assume the first piece contains a number of subsequent pieces
regexp {(FRAGNUM=)([0-9]+)} [$TOP_conn -data] a b num
Receive and append the next pieces together with first piece
> $TOP_conn receive -append $num -listen MSG_LISTEN_NEXT
This is the entire message made of 1 + $num pieces
> set myMsg [$TOP_conn -data]
Example

This gets the first piece of a message sent in multiple pieces. Assume that the last 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} {
$TOP_conn receive -append 1 -listen MSG_LISTEN_NEXT
}
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This is the entire message.
> set myMsg [$TOP_conn -data]

Exceptions

Invalid -appendattribute value.
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11.2.2.2 -connections

Syntax
xmyTop -connections
Returns

A blank separated list of active connection handle names .tenyTop_1,
xmyTop_2 and.xmyTop_4), or the empty string if there are no active connections.

Description

The-connectionsattribute lists the namekdndle) of all active (open) connections to
TOPCOM.-connectionscan only be used through tReyTop class command.

Example

> xmyTop -connections
xmyTop_1 .xmyTop_2 .xmyTop_4
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11.2.2.3 -conversion

Syntax
XxmyTop -conversion ?conversionMode?
XmyTop connect -conversion conversionMode

handle -conversion

Returns

When no value is specified it returns the current conversion mode, otherwise no result.

Description

The-conversionattributetells thesend/receiveoperation how to manipulate the
application message befasending/returningt to the SUT/script-conversionis set
on a per connection basis and is set throughtiingl op class command or by the
connectmethod.

The valid-conversionvalues are

MSG_TCIS instructs thesend/receiveoperation 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/receiveoperation 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 (Sectioh3).

MSG_EWNL instructs the receive operation to append a newline character to each
message received from the SUT. No conversion is done @aeiitperation.

If this attribute is not set by the Tcl scriptanyConfidfile, the default value is no
conversion. ThemaxSegmentLenattribute is used when converting a TCIS or
TCIS2 message for sending.

-conversioncan be set in themyConfigfile using theConversionModeparameter.

Example

> set TOP_conn [xmyTop connect -conversion MSG_TCIS ... ]

Example

> $TOP_conn -conversion

Exceptions

e Aninvalid conversion mode is specified

* An attempt is made to change the conversion mode using the instance handle
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11.2.2.4 -data

Syntax
handle -data
handle receive -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 attribute is used to get the message associated with thedaistemethod.

If -datais used with theeceivemethod, the received data will be returned. If the
receivemethod fails, an exception will occur and the previously received message will
remain unchanged.

Example
This checks if string “ORD=56700;" is in last received message.
> set msg [$TOP_conn -data]
> regexp {ORD=56700;} $msg
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11.2.25 -dtn

Syntax

xmyTop -dtn  ?dtnValue?
xmyTop connect -dtn dtnValue
handle -dtn  2dtnValue?
handle send -dtn dtnValue
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 themyConfigfile using theTopDefaultDTN parameter.
Example

> $TOP_conn send -file “msg1l.fcif” -dtn “APP1”
Exceptions

The DTN attribute value is too long.
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11.2.2.6 -file

Syntax
handle -file
handle receive -file

Returns

The filename containing the message associated with the most rexsine
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. The filesterulel be saved

in the Tcl script in order to access this data if additional messages will be received.
Since the Message Response Directory is purged on aregular basis, the contents of this
file should be copied to a user area if the message need to be saved on a long term.

If -file is used with theeceivemethod, the received filename will be returned. If the
receivemethod 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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11.2.2.7 -listen

Syntax
xmyTop -listen ?listenMode?
xmyTop connect -listen listenMode
handle -listen ?listenMode?
handle receive -listen listenMode
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 theeceivemethod.

When nolistenModevalue is specified/isten returns the current listen mode.

Only messages that have arrivafter the listen time stamp will be considered by the
receiveoperation. The validlisten values are

e MSG_LISTEN_NOW will set the listen time stamp to the current time. Thus,
receivewill return messages that have arrived after the timeetbeiveoperation
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 instructreceiveto 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
sendoperation 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 valuein 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 scriptxanyConfidfile, the default value is
MSG_LISTEN_NOW.

-listen can be set in themyConfigfile using theListenMode parameter.
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Example
Send a request 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_LISTEN_SEND -data]

Send the second request.
> $TOP_conn send -data $request_2

> set reply_2 [$TOP_conn receive -timeout 30 -listen \
MSG_LISTEN_SEND -data]

Example

In thisexample, thresendsare 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 thiskndoperation 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 -sendTime] # save 1st send time
> $TOP_conn send -data $request_2
> $TOP_conn send -data $request_3

Get the replies.

> set reply_1 [$TOP_conn receive -data -listen $saveTime]
> set reply_2 [$TOP_conn receive -data \

-listen MSG_LISTEN_NEXT]
> set reply_3 [$TOP_conn receive -data \

-listen MSG_LISTEN_NEXT]

Exceptions

Invalid listen mode was specified
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11.2.2.8 -match

Syntax
xmyTop -match  ?matchTclProc?
XmyTop connect -match matchTclProc

handle -match
Returns

When no value is specified it returns the name of the Tcl procedure used by the receive
operation to match (filter) all incoming messages, otherwise no result.

Description

The-match attribute specifies a Tcl procedure name that will be invoked for each
incoming message processed byrdmeivemethod. Messages that do not satisfy the
Tclmatch procedure will not be returned by the receive operation. By defanatch
procedure is not defined and all messages can be returnedregehae method.

-matchis set on a per connection basis and is set througimtii€op class or by the
connectmethod.

The user defined Tehatch procedure must take the connection handle name as its
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 usiatathe
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 definedriatch procedure will not be checked
until thereceiveoperation 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 themyConfigfile using theMatchProcedure parameter.
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Example
Receive only those messages containing “host=bluejays”.

> proc matchTclProc { $TOP_conn } {
return [regexp {host=bluejays} [$TOP_conn -data]]

}

set connl [xmyTop connect -match matchTclProc ... ]
Exceptions

An attempt is made to change the match procedure using the instance handle

11.2.2.9 -maxMsgs

Syntax

xmyTop -maxMsgs  ?number?

XxmyTop connect -maxMsgs number

handle -maxMsgs ?number?
Returns

When no value is specified it returns the current message limit, otherwise no result.
Description

The-maxMsgsattribute specifies the maximum number of messages that can be
appended together by tkenyMsgMatchUntil procedure. This parameter limits the
number of messages appended before the until matditioms are satisfied.

If this attribute is not set by the Tcl scriptanyConfidfile, the default value is 10.
-maxMsgscan be set in themyConfidfile using theMaxMsgs parameter.
Exceptions
An invalid maxMsgsvalue is specified
Example
> $TOP_conn -maxMsgs 25
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11.2.2.10 -maxSegmentLen

Syntax
xmyTop -maxSegmentLen  ?number?
xmyTop connect -maxSegmentLen number
handle -maxSegmentLen

Returns

When no value is specified it returns the value of the current maximum segment length
used during TCIS or TCIS2 conversion, otherwise no result.

Description

The-maxSegmentLenattribute defines the maximum value of the two byte prefix

that is inserted at the beginning of each message segment. The two 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
maxSegmentLen- 2 bytes long. FOMSG_TCIS2 conversion, each FCIF section is
considered a segment and will have a preceding two byte length prefix. FCIF sections
greater thamaxSegmentLenbytes long will be segmented If this attribute is not set

by the Tcl script or configuration file, the default value is 65535 bytes.

The-maxSegmentLenattribute is set on a per connection basis and is set through the
xmyTop class or by theonnectmethod. The value eihaxSegmentLenis only used
during thesendoperation when the conversion mode is séi8G_TCIS or
MSG_TCIS2.

-maxSegmentLencan be set in themyConfidfile using theMaxSegmentLen
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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11.2.2.11 -name

Syntax
xmyTop connect -name connectionName

handle -name
Returns

When no value is specified it returns the connection handle name setdontiext
operation.

Description

The-name attribute lets you choose the name of the connection rather than having a
name internally generated by thennectmethod.

The-name attribute is on a per connection basis and the value is set through the
connectmethod.

Example
Create a connection named “my_connection”.
> xmyTop connect -name my_connection ...
Exceptions
e 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 -psn

Syntax

xmyTop -psn  ?psnValue?

XxmyTop connect -psn psnValue

handle -psn  ?psnValue?

handle send -psn psnValue
Returns

When no value is specified it returns the current PSN value, otherwise no result.
Description

The-psnattribute sets the 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.

-psncan be set in themyConfigfile using theTopDefaultPSN parameter.
Example

> $TOP_conn send -psn “APP2”
Exceptions

The-psnattribute value is too long.
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11.2.2.13 -recvSession

Syntax

handle -recvSession
Returns

The TOPCOM receive session number for the connection associated with the handle.
Description

The-recvSessiomttribute 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.

-recvSessiorcan be set in themyConfigfile using theTopRecvSessiomparameter.
Example

> $TOP_conn -recvSession

11.2.2.14 -recvStatus

Syntax
handle -recvStatus
Returns

The value “UP” if the TOPCOM receive session is in TSOPEN state, otherwise returns
“DOWN".

Description

The-recvStatusattribute 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?”,raceivemay still besuccessful if the messages have
already arrived and are stored in the MessaggpBnse Directory.

NOTE — Defining and establishing (opening) the TOP
sessions are performed outside of the MYNAH System
using TOPCOM commands.

Example

> $TOP_conn -recvStatus
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11.2.2.15 -recvTime

Syntax
handle -recvTime
Returns

The time stamp in UNIX format (i.e., seconds sihtid1970) 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 -recvTime]

11.2.2.16 -sendSession

Syntax

handle -sendSession
Returns

The TOPCOM send session number for the connection associated with the handle.
Description

The-sendSessiomttribute returns theendsession number associated with the
handle’s connection. The TOPCOddndsession number is defined in the
configuration file for each protocol handler that connections can be made to.

-sendSessioran be set in themyConfigdfile using theTopSendSessiomparameter.
Example

> $TOP_conn -sendSession
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11.2.2.17 -sendStatus

Syntax
handle -sendStatus
Returns

The value “UP” if the TOPCOM serskssion is in TSOPEN state, otherwise returns
“DOWN”.

Description

The-sendStatusattribute returns the state of the send session between MYNAH and
SUT TOPCOM managers. “UP” is returned only if MYNAH’'s TOPCOM manager is
able tosendmessage to the SUT's TOPCOM manager. Ifsthiedstatus is not “UP”,
thesendoperation will fail.

NOTE — Defining and establishing (opening) the TOP
sessions are performed outside of the MYNAH System
using TOPCOM commands.

Example

> $TOP_conn -sendStatus

11.2.2.18 -sendTime

Syntax
handle -sendTime
Returns

The time 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-sendTimeattribute returns the time the last message was successfully sent over
the connection.

Example

> $TOP_connl -sendTime
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11.2.2.19 -timeout

Syntax
xmyTop -timeout ?timeoutValue?
xmyTop connect -timeout timeoutValue
handle -timeout ?timeoutValue?
handle send -timeout timeoutValue
handle receive -timeout timeoutValue
Returns

When no value is specified it returns the current timeout value, otherwise no result.
Description

The-timeout attribute sets the timeout for teendandreceive operations. For the

send operation, the timeout is the number of seconds to wait for acknowledgment of
the sent message. If the timeout expiresstra operation will fail. For theeceive
operation, the timeout is the number of seconds to wait for a message to arrive. If the
timeout expires, the receive operation will fail.

If a timeout 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 themyConfigfile using theTimeout parameter.
Example

Create a connection setting the timeout to five minutes.

> set TOP_conn [xmyTop connect -timeout 300 ]

The followingreceivewaits at most five minutes

> $TOP_conn receive

The followingreceivewaits at most ten minutes

> $TOP_conn -timeout 600
> $TOP_conn receive

The followingreceivewaits at most one minute
> $TOP_conn receive -timeout 60
The followingreceivewaits at most ten minutes

> $TOP_conn receive
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11.2.2.20 -topcom

Syntax
XxmyTop connect -topcom topcomHandlerName
handle -topcom

Returns

When no value is specified it returns the name of the TOPCOM handler, defined in the
configuration file, the connection has been established to, otherwise no result.

Description

The-topcomattribute tells what TOPCOM handler to connect to among those defined
in the MYNAH configuration file. Thetopcom attribute is on a per connection basis
and is set through ttmonnectmethod.

This is a requiredonnectattribute 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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11.3 Examples

The following subsections contain example of using the TOP Tcl extensions.

11.3.1 Example 1

set dir_to_snd_from “/u/mynah/systp/TESTS/fnc/addam4/AOSt08”
setmy_f to_send “sacr”

xmylLoadPkg 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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11.3.2 Example 2

# Define the FCIF request message 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 procMatchRespl1] == 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

11-32



BR 007-252-008 MYNAH System Scripting Guide
Issue 3, October 1997 PRT3270 Tcl Language Extensions
Release 5.2

12. PRT3270 Tcl Language Extensions

12.1 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 pippsitii@b

to a special process that is part of the MYNAH BRTO0 extension packa, as shown in.
Figure12-1

Print Job Print Job
MYNAH PRT3270 IBM 3270 IBM

Extension Package | €——— Emulator | | Mainframe
° (UNIX) (MVS)

Figure 12-1. MYNAH PRT3270 Interactions

Users concerned with testing applications that send messages destined for printers may use
the MYHAH PRT3270 Tcl extension package and Tcl language to develop test scripts. The
Tcl test scripts can be written to mimic users looKorgand verifying the contents of their

print jobs.

NOTE — To access the PRT3270 Extension Package you
must first rurxmyLoadPkg PRT3270
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

e 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
» |0 Concepts, 3287 Printer Client release 8.4.

The Prt3270 Extension Package contains a process cdlleliieator , which stores all
incoming messages into a special area Mleesage Response Directojyn disk. The
Collector is the only process that receives messages from PrintCom (3270 Printer
Emulator) or any other protochéndler , which is the logical name of of a PrintCom entry
defined in thexmyConfigfile. 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.

12.1.1 Methods Overview

Sectionl12.2.1contains detailed descriptions of the PRT3270 Method extensions. The
extensions are listed in alphabetical order (within each category). Tallésts the

extensions, organizing them in general functional categories. Taklalso gives a brief
description of each extension and the section where the detailed description can be found.

Table 12-1. PRT3270 Method Extensions

Category Method Description Section

Connection connect Establishes a logical connection toth2.2.1.1,
MYNAH Collector and 3270 PrinterPage 121
Emulator processes from the MYNAH

Tcl script.
disconnect Destroys a connection made througt?.2.1.2,
the connectmethod. Page 12—7
Data receive Returns a message from the SUT uping2.1.3,
Entry/Retrieval the 3270 Printer Emulator connectjétage 12—4

established using ttmnnectmethod.

12-2



BR 007-252-008

Issue 3, October 1997

MYNAH System Scripting Guide
PRT3270 Tcl Language Extensions

Release 5.2

12.1.2 Attributes Overview

Sectionl12.2.2contains detailed descriptions of the PRT3270 Attribute extensions. The

extensions are listed in alphabetical order (within each category). Taldlésts the
extensions, organizing them in general functional categories. Talilalso gives a brief

description of each extension and the section where the detailed description can be found.

Table 12-2. PRT3270 Attribute Extensions (Sheet 1 of 2)

Category

Attribute

Description

Section

Connection

-connections\

Lists the names of all active
connections.

12.2.2.2,
Page 12-12

-name

Lets you choose the name of
connection.

he.2.2.9,
Page 12-19

-printcom

Specifies what PrintCom hand
to connect to.

ar.2.2.10,
Page 12-2(

Data
Entry/Retrieval

-append

Instructs theeceiveoperation t912.2.2.1,

append a specified number of

successfully received messagges.

Page 12-1(Q

-conversion

Tells thereceiveoperation how
to manipulate an application
message.

12.2.2.3,
Page 12-13

-data

Gets the message associated
the lastreceivemethod.

With2.2.4,
Page 12-14

-file

Gets the name of the file
containing the message
associated with the lastceive
method.

12.2.2.5,
Page 12-15

-maxMsgs

Specifies the maximum numb
of messages that can be apper
together by the

xmyMsgMatchUntil procedure.

£12.2.2.8,
dede 12-18

Comparisons

-listen

Returns or sets the listen mod
used when receiving message

€2.2.2.6,
Page 12-14

-match

Specifies a Tcl procedure nan
that will be invoked for each
incoming message processed
thereceivemethod.

182.2.2.7,
Page 12-17

by

Waiting

-timeout

Sets the timeout for theceive
operation.

12.2.2.14,
Page 12-23
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Table 12-2. PRT3270 Attribute Extensions (Sheet 2 of 2)

Category Attribute Description Section
Attributes -recvSession Returns the receive session [12.2.2.11,
number. Page 12-21
This is always 0.
-recvStatus Checks the state of the receivel2.2.2.12,
session. Page 12-21
This is alwayap.
-recvTime Returns the time stamp for the12.2.2.13,
last received message. Page 12-22
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12.2 xmyPrt3270 class

The methods for themyPrt3270 class provides emulation of a 3270 printer so that you
can capture messages that a SUT sends to a printer.

12.2.1 Methods

The PRT3270 package contains the following methods.

12.2.1.1 connect

Syntax

xmyPrt3270 connect -printcom name ?attribute list?
Returns

A handle name to the createshyPrt3270 class instance.
Description

Theconnectmethod establishes a logical connection to the MYNAH Collector and
3270 Printer Emulator processes from the MYNAH Tcl script. Upon success, a handle
to a connection is returned to the script. The attribute list providesrthert3270
instance with initial values that will impact the configuration of this connection only.

Attribute values that are not supplied withnnectwill obtain their values from the
xmyPrt3270 class. If the value is undefined in tkeyPrt3270 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 — Thenameinput to the-printcom attribute

match with a PRT3270 protocol handler name defined in
thexmyConfidfile. (See the'YNAH System
Administration Guidefor information on thekmyConfig
file.)

Attributes
The-printcom attribute is required witbonnect.

On a per connection basis the following attributes can only be setimii&rt3270
class or byconnect: -conversion, -match, -name, -printcomIn other words, the
values of these attributes can not be changed using an instance handle)(

This is the complete list of connection class attributes that can be specified:
-conversion, -listen, -match, -maxMsgs, -name, -timeouand-printcom.

12-5



MYNAH System Scripting Guide BR 007-252-008
PRT3270 Tcl Language Extensions Issue 3, October 1997
Release 5.2

Example
This connects to the printer handler narpedter-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 #rayCollector process.

 Invalid or missing attribute values.
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12.2.1.2 disconnect

Syntax
handle disconnect
Returns
No result
Description

Thedisconnectmethod destroys the logical connection to the 3270 Printer Emulator
made with theonnectmethod and identified kyandle. Once the disconnect call has
been 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

> $PRT_conn disconnect
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12.2.1.3 receive

Syntax

handle receive ?attribute list?

Returns

The received message (print job) if theata attribute is specified, the filename
containing the received message (print job) if-the attribute is specified, otherwise
no result.

Description

Thereceivemethod receives a message (print job) from the SUT using the 3270
printer emulator connection established withd¢banectmethod 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-[iseen, Sectionl2.2.2.6, the
receive operation will look for messages present in the Message Response Directory
and/or wait for a message to arrive.

If a Tcl match procedure is defined (se®atch, Sectionl2.2.2.7, only messages that
satisfy the match procedure will be returned by the receive operation.

Attributes

This is the complete list of receive attributes that can be speciiiied:timeout,
-listen, -append, -data The values of these attributes will only impact the particular
receive operation.

Example

This is an example of receiving a message with a timeout of 300 seconds

> set message [$PRT_conn receive -data -timeout 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, buHahpend attribute was specified

No messages has been received, bumtB8& LISTEN NEXT mode was specified
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e 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 MYNAH Adminitrator own both
the Message Response Directory and the printer
emulation processes.

 Invalid or missing attribute values

» Both the-data and-file attributes were specified
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12.2.2 Attributes

The PRT3270 package contains the following attributes.

12.2.2.1 -append

Syntax

handle receive -append number
Returns

No result
Description

The-append attribute instructs the receive operation to append thenuexber of
successfully received messages to the current received message before returning. The
entire message (print job) will be accessible as the last received message.

-appendis set on a per receive basis and can only be specified witbhdiee
method.

Example
This sets the first piece of a message sent in multiple pieces.
> $PRT_conn receive
This assumes the first piece contains number of subsequent pieces.
> regexp {(FRAGNUM=)([0-9]+)} [$PRT_conn -data] a b num
Receive and append the next pieces together with first piece,
> $PRT_conn receive -append $num -listen MSG_LISTEN_NEXT
This is the entire message made of 1 + $num pieces
> set myMsg [$PRT_conn -data]
Example

This gets the first piece of a message sent in multiple pieces. Assume that the last piece
contains the keyword LAST.

> $PRT_conn receive

This receives and appends the next pieces until the message contains the LAST
keyword.

> while {[regexp {LAST} [$PRT_conn -data]] == 0} {
$PRT_conn receive -append 1 -listen MSG_LISTEN_NEXT
}
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This is the entire message
> set myMsg [$PRT_conn -data]

Exceptions

Invalid -appendattribute value.
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12.2.2.2 -connections\

Syntax
xmyPrt3270 -connections
Returns

A blank separated list of active connection handle names .fenyPrt3270 1
XmyPrt3270_2 or.xmyPrt3270 4, or the empty string if there are no active
connections.

Description

The-connectionsattribute lists the namekdndle) of all active connections to a 3270
printer emulator-connectionscan only be used through tReyPrt3270 class
command.

Example

> xmyPrt3270 -connections
XmyPrt3270_1 .xmyPrt3270_2 .xmyPrt3270_4

Example

> xmyPrt3270 -connections
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12.2.2.3 -conversion

Syntax
xmyPrt3270 -conversion ?conversionMode?
xmyPrt3270 connect -conversion conversionMode

handle -conversion

Returns

When no value is specified it returns the current conversion mode, otherwise no result.

Description

The-conversionattribute tells the receive operation how to manipulate the application

message before returning it to the script. The only mode available fangi&rt3270
class iMSG_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 scriptanyConfidfile, the default value is no
conversion.

The-conversionattribute is set on a per connection basis and is set through the
xmyPrt3270 class or by theonnectmethod.

-conversioncan be set in themyConfigfile using theConversionModeparameter.
Examples
> set PRT_conn [xmyPrt3270 connect -conversion MSG_EWNL... ]
> $PRT_conn -conversion
Exceptions
e Aninvalid conversion mode is specified

e An attempt is made to change the conversion mode using the instance handle
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12.2.2.4 -data

Syntax
handle -data
handle receive -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. Ifdatais used with theeceivemethod, the received data will be returned.
If receivefails, an exception occurs and the previously received message remains
unchanged.

Example
This checks if the string “ORD=56700;" is in last received message,
> set msg [$PRT_conn -data]
> regexp {ORD=56700;} $msg
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12.2.25 -file
Syntax
handle -file

handle 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 the file, stored in the Message Response
Directory, containing the most recent received message. The filename should be saved
in the Tcl script in order to access this data if additional messages will be received.
Since the Message Response Directory is purged on a regular basis, the contents of this
file should be copied to a user area if the message need to be saved on a long term.

If -file is used with theeceivemethod, the received filename will be returned. If
receivefails, an exception will occur and the previously received filename will 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]

> close $fd
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12.2.2.6 -listen

Syntax
xmyPrt3270 -listen ?listenMode?
xmyPrt3270 connect -listen listenMode
handle -listen ?listenMode?
handle receive -listen listenMode
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 thieceivemethod.

When nolistenModevalue is specified/isten returns the current listen mode.

Only messages that have arrivater the listen time stamp are considered by the
receiveoperation. The validlisten values are

e MSG_LISTEN_NOW will set the listen time stamp to the current time. Thus,
receivewill return messages that have arrived after, the time the receive operation
was executed. All messages arrived prior toréoeive operation will be ignored
(but not removed from the Message Response Directory).

e MSG_LISTEN_NEXT will instructreceiveto 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 integertime valuein 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 scriptxanyConfidfile, the default value is
MSG_LISTEN_NOW.

-listen can be set in themyConfidfile using theListenMode parameter.
Example

> set job_1 [$PRT_conn receive -data -listen MSG_LISTEN_NOW ]
Exceptions

Invalid listen mode was specified
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12.2.2.7 -match

Syntax
xmyPrt3270 -match ?matchTclProc?
xmyPrt3270 connect -match matchTclProc
handle -match

Returns

When no value is specified it returns the name of the Tcl procedure useddxetive
operation to match (filter) all incoming messages, otherwise no result.

Description

The-match attribute specifies a Tcl procedure name that will be invoked for each
incoming message processed byrdmeivemethod. Messages that do not satisfy the
match procedure will not be returned bgceive By default anatch procedure is not
defined and all messages can be returnectbsive

The-match attribute is set on a per connection basis and is set through the
xmyPrt3270 class or by theonnectmethod.

The user defined Tehatch procedure must take the connection handle name as its
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 usingdte

attribute. Since this user definethtch 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 themyConfigfile using theMatchProcedure parameter.
Example

In this example you receive only those messages containing “host=bluejays”.

> proc matchTclProc { $PRT_conn } {
return [regexp {host=bluejays} [$PRT_conn -data]]

> set connl [xmyPrt3270 connect -match matchTclProc ... ]
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Exceptions

An attempt is made to change the match procedure using the instance handle

12.2.2.8 -maxMsgs

Syntax
xmyPrt3270 -maxMsgs ?number?
xmyPrt3270 connect -maxMsgs number

handle -maxMsgs ?number?
Returns

When no value is specified it returns the current message limit, otherwise no result.
Description

The-maxMsgsattribute specifies the maximum number of messages that can be
appended together inside tkrmyMsgMatchUntil procedure. This parameter will
limit the number of messages appended beforaritiematch conditions are satisfied.
The default value is 10.

-maxMsgscan be set in themyConfidfile using theMaxMsgs parameter.
Exceptions

An invalid MaxMsgsvalue is specified
Example

> $PRT_conn -maxMsgs 25
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12.2.2.9 -name

Syntax
xmyPrt3270 connect -name connectionName

handle -name
Returns

When no value is specified it returns the connection handle name set at connect time.
Description

The-nameattribute lets you to choose the name of the connection rather than having
a name internally generated bgnnect.

The-name attribute is set on a per connection basis and the value is set through the
connectclass.

Example
This is an example of creating a connection napréaterl.
> xmyPrt3270 connect -name printerl...
Exceptions
e 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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12.2.2.10 -printcom

Syntax
xmyPrt3270 connect -printcom printcomHandlerName
handle -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
defined in the MYNAH configuration file. This is a requireahnectattribute and no
default is provided.

The-printcom attribute is set on a per connection basis and is set througbrthect
method.

Example
This is an example of connecting to the print hankéerdler_1.
> set handler [xmyPrt3270 connect -printcom “handler_1" ...]
Exceptions

The print handler doesn't exist (see ttemnectmethod)
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12.2.2.11 -recvSession

Syntax

handle -recvSession
Returns

Always returns the value “0”.
Description

Unlike TOPCOM, session numbers are not used in the PRT3270 Extension Package.
The-recvSessiorattribute was added to tlenyPrt3270 class for consistency with
thexmyTop class.

Example

> $PRT_conn -recvSession

12.2.2.12 -recvStatus

Syntax

handle -recvStatus
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. -feéevStatusattribute was added to the
xmyPrt3270 class for consistency with thenyTop class.

Example

> $PRT_conn -recvStatus
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12.2.2.13 -recvTime

Syntax
handle -recvTime
Returns

The time stamp in UNIX format (i.e. sends 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
MYNAH xmyCollector process.

Example
> $PRT_conn receive

> set rtime [$PRT_conn -recvTime]
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12.2.2.14 -timeout

Syntax
xmyPrt3270 -timeout ?timeoutValue?
xmyPrt3270 connect -timeout timeoutValue
handle -timeout ?timeoutValue?
handle receive -timeout timeoutValue
Returns

When no value is specified it returns the current timeout value, otherwise no result.
Description

The-timeout attribute sets the timeout for the receive operation. Feceive the
timeout is the number of seconds to wait for a message to arrive. If the timeout expires,
thereceiveoperation fails.

If a timeout 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 themyConfigfile using theTimeout parameter.
Example

Create a connection setting the receive timeout to five minutes.

> set handle [xmyPrt3270 connect -timeout 300 ... ]

The followingreceivewaits at most five minutes.

> $PRT_conn receive

The followingreceivewaits at most ten minutes

> $PRT_conn -timeout 600

> $PRT_conn receive

The followingreceivewaits at most one minute

> $PRT_conn receive -timeout 60

The followingreceivewaits at most ten minutes

> $PRT_conn receive
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12.3 Example

Establish a connection for the printer named “printer_10".
> set handle [xmyPrt3270 connect -printer “printer_10"]

Wait up to 10 minutes to receive a message.

> xmyMsgMatch 600 $PRT_conn procMatchMsg1l

> set msgl [$PRT_conn -data]

<analyze the message>

Close the connection and remove the handler.

> $PRT_conn disconnect
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13. FCIF Tcl Language Extensions

13.1 Overview

This chapter describes the class command and methods available in the MYNAH System
to process and analyze Flexible Computer Interface Format (FCIF) messages.

NOTE — To access the FCIF Extension Package you
must first rurxmyLoadPkg TOP.

13.1.1

Methods Overview

Sectionl13.2.1contains detailed descriptions of the FCIF Method extensions. The
extensions are listed in alphabetical order (within each category). Taldlésts the
methods, organizing them in the general functional categories. Talilalso gives a brief

description of each extension and the section where the detailed description can be found.

Table 13-1. FCIF Method Extensions

Category Method Description Section
Connection create Establishes a handle to amyFcif |[13.2.1.1,
instance. Page 13-3
destroy Removes a handle to amyFcif 13.2.1.4,
instance. Page 13-10
Comparisons |compare Compares the value of each tag in|the2.1.2,
master FCIF message to the Page 13-5
corresponding value in the current
FCIF message.
compareTags Compares FCIF tags pulled out of ti8.2.1.3,
current message. Page 13-7
extraTags Makes sure the current FCIF has nd3.2.1.5,
tags that are not present in the magkrge 13-11
FCIF.
getTag Copies a substring of an FCIF value.3.2.1.6,
from the current FCIF. Page 13-18
reorder Changes the order of like named |13.2.1.7,
sections or aggregates of both the|Page 13-14
current and master FCIF.
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13.2 xmyFcif Class
xmyFcif is the Tcl class command providing methods for manipulating and validating data
that is in 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.
e Providing reorder of FCIF capability.
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13.2.1 Methods

The FCIF package contains the following methods.

13.2.1.1 create

Syntax

xmyFcif create ?-file fleName? ?-fileMaster fileMasterName? \
?-data fcif? ?-dataMaster fcifMaster?
?-name handleName?

Returns
Handle to arxmyFcif instance.

Description

Thecreatemethod creates a handle for processing FCIF messages. It takes either one
or two FCIF messages and returns a handle that is then used with a method 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 messages is allowed.

At least one FCIF message is always required and is considered to be the current
message; this is the message to be processed or analyzed. A second message is
optional 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 okmyFcif's handles is the script.
Thus, handles cannot be passed to other scripts.

createtakes the following options:

-file fileName Specifies the file containing the “current” message to
be processed or analyzed.

Either this option ordata fcif is required.

-fileMaster fileMasterName Specifies the file containing the “master” message that
is to be compared against the current message that has
been specified using either tHde or -data option.

13-3



MYNAH System Scripting Guide BR 007-252-008

FCIF Tcl Language Extensions Issue 3, October 1997
Release 5.2
-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 fileNameis required.

-name handleName Specifies name of the handle. If not specified, a
default name is generated.
-dataMaster 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 this example. the current message is in thétfilp/MsgDir/file001 and the master
file is in /u/tom/file001.master

> set connFCIF [xmyFcif create -file /tmp/MsgDir/file001 \
-fileMaster /u/tom/file001.master]

In this example. the current messapect{a=3;b=2;c=4;}%, has been assigned to a
variable. Instead of comparing this message against another string, it is compared
against a master string saved in the fiilkom/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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13.2.1.2 compare

Syntax

handle compare ?-excludedTags tagList? ?-warning?
Returns

The list of tags whose comparison failed
Description

This compare 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 a tag does not exist or the value does not matihis considered a failed cpare.

comparetakes the following options:

-excludedTaggagList Exclude some tags from the comparigaglistis 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
compare method using theexcludedTagsoptions. The
tagListformat is defined below.

-warning IncrementxmyVar(WarningCompares).

ThetagListformat is

{tagl tag? ... tagN}
where each tag has the following format
sectionName(occurence):aggregateName(occurence).tagName(occurence)

occurrenceis the number of the section, aggregate, or tag occurrence. If omitted then
the appropriateccurrencevalue will default to 1. IsectionNamds omitted but its
occurrence is specified then thecurrence-thunnamed section of the FCIF message
will be taken into consideration.

Side Effects

compareincrements thgoodcompareandfailedcompare counters. The warning
counter will be incremented only if thearning option was specified.

comparealso 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 directivechecktags This directive was affected by thatoprt flag. When the
flag was ONchecktagsproduced 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 agghegateate tag
for the FCIF message itself. These tags are in the first section only.

> set tagList [$connFCIF compare {sect:date \
sect:request(*).date}]

Exceptions
The master FCIF message was not specified at handle creation time.
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13.2.1.3 compareTags

Syntax
handle compareTags -tag tagName -value value ?-offset int ?\
?-length int ? ?-operator operatorName ?
Returns

A list of one or more element. The first element is the number of tags specified by the
-tag option. Following elements, if any, are the name of the tags that failed the
comparison.

Description

ThecompareTagsmethod compares FCIF tags pulled out of the current message with
thevaluesprovided by the user and returns the results of the comparison.

compareTagstakes the following options:

-tag tagName Specifies the FCIF tags to be checked. More than one tag
can be checked lpompareTagsif more than one tag in
the message satisfies the criteria given irtdigdlame
argument. TheagNameformat is defined below.

-value value Specifies the value provided to be compared with the
FCIF tags.
-offsetint Defines the offset into the FCIF value. Used witingth

to define the substring of the FCIF value. An offset of 0
is the beginning of the value. The default value is 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 0 is the entire value. The default value
is 0.
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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:

e EQ (equalto)

e NE (not equal to)

e LT (lessthan)

e LE (lessthan or equal to)

e GT (greater than)

e GE (greater than or equal to)
e IN (substring of)

e 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.

ThetagNameformat is
sectionName(occurence):aggregateName(occurence).tagName(occurence)

occurrenceis the number of the section, aggregate, or tag occurrence. If omitted then
the appropriateccurrencevalue will default to 1. Theccurrencecan also be the
character star (*). In such a caseeadistingoccurrencewill be taken into
considerationsectionNameand itsoccurrenceare optional and if omitted then all
sections will be taken into considerationséictionNames omitted but its occurrence

is specified then theccurrence-thunnamed section of the FCIF message will be taken
into consideration.

Each of theompareTagsarguments 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

e compareTagsalso produces “expected and actual data” in the script output
compare file.

* IncrementxmyVar(GoodCompares)andxmyVar(FailedCompares
Example

> $connFCIF compareTags -tag sect:session.host -value bluejays

13-8



BR 007-252-008 MYNAH System Scripting Guide
Issue 3, October 1997 FCIF Tcl Language Extensions
Release 5.2

> $connFCIF compareTags -tag sect:session.host -length 8 \
-value bluejays

> $connFCIF compareTags -tag size -operator LT -value 512
This is an example of an implementation of ftiénatch directive.

> $connFCIF compareTags -tag {C1 C1 C1 C1}\
-offset {1 7 8 19} \
-length {316 1} \
-value {PRE N 123R34 A}

This is an example of an implementation of doprespcdirective.

> $connFCIF compareTags -tag (*):SN -value $responseCode
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13.2.1.4 destroy

Syntax
handle destroy
Returns
No result.
Description
Thedestroy method destroys a handle created byxtihgFcif create class method.
Example

> $connFCIF destroy
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13.2.1.5 extraTags

Syntax

handle extraTags ?-excludedTags tagList? ?-warning?
Returns

The list of extra tags found in the current FCIF message.

Description

Theextratagsmethod verifies an FCIF message by making sure the current FCIF has

no tags that are not present in the master FCIF.

extratagstakes the following options:

-excludedTaggagList Exclude some tags from analydiagListis a list of tags
that will not be searched and compared. For example, if
the tester knows of a tag that may appear but is not in the
master FCIF, the tester can provide the tag name to the
compare method using theexcludedTagsoptions. The
tagListformat is defined below.

-warning IncrementxmyVar(WarningCompares).

ThetagListformat is
{tagl tag? ... tagN}
where each tag has the following format

sectionName(occurence):aggregateName(occurence).tagName(occurence)

occurrenceis the number of the section, aggregate, or tag occurrence. If omitted then

the appropriateccurrencevalue will default to 1. Theccurrencecan also be the
character star (*). In such a caseeadistingoccurrencewill be taken into
considerationsectionNameand itsoccurrenceare optional and if omitted then all
sections will be taken into considerationséictionNames omitted but its occurrence
is specified then theccurrence-thunnamed section of the FCIF message will be taken
into consideration.

Side Effects

extratagsincrementskmyVar(GoodCompares)andxmyVar(FailedCompares)
The warning counter will be incremented only if the optimarning was specified.

Example

> set tagList [$connFCIF extratags {sect:agg(*).date \
sect:fragment}]
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Exceptions

The master FCIF message was not specified at handle creation time.
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13.2.1.6 getTag

Syntax

handle getTag -tag tagName ?-offset int ? ?-length int ?
Returns

The specified substring of the FCIF tag.
Description

ThegetTagmethod copies a substring of an FCIF value from the current FCIF and
returns it as the return value of the method. A substring of the FCIF can be specified
with the last two parameters.

getTagtakes the following options:

-tagtagName Specifies the substring with the natagName ThetagName
format is defined below.

-offsetint 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.

ThetagNamehas the following format:
sectionName(occurence):aggregateName(occurence).tagName(occurence)

occurrenceis the number of the section, aggregate, or tag occurrence. If omitted then
the appropriateccurrencevalue will default to 1. IsectionNamds omitted but its
occurrence is specified then thecurrence-thunnamed section of the FCIF message
will be taken into consideration.

Example
This example gets theosttag in the sessioaggregatein the sectiorsect.
> $connFCIF getTag -tag sect:session.host -length 8
This example gets th@l tag in the first unnamed section

> $connFCIF getTag -tag (1):C1
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13.2.1.7 reorder

Syntax

handle reorder -aggregate aggregateName ? -key taglList?
Returns

No return.
Description

Thereorder method changes the order of like named sections or aggregates of both
the current and master FCIF, using values of tags inside the aggregate to determine the
new ordering. This is useful when you have an application that sends like named
aggregates in a random 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:

-aggregateaggregateName Specifies the name of the section or aggregate that
needs to be reordered. TaggregateNamdéormat is
defined below.

-key tagList Specifies a list of one anore tag names to be used as
a key in reordering the aggregate. It can be any tag that
is inside the aggregate to be reordered. tagkist
format is defined below.

TheaggregateNaméormat is the following:
sectionName(occurence):aggregateName(occurence)

where theoccurrenceis the number of the section or aggregate occurrence. If omitted
then it will be defaulted to 1. If theectionNamds omitted but its occurrence is
specified then theccurrence-thunnamed section of the FCIF message will be taken.

ThetagListformat is the following:
aggregateName(occurence):tag(occurence)

More than one key tag can be used if a single tag is not sufficianidoely identify
the ordering of the aggregate. This is needed when the value of the first key tag is the
same in multiple aggregates.

Example

> $connFCIF reorder -aggregate sect(2).agg \
-key {ordnum(1) ntu(1)}
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14. 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,

e See SectiondOfor information on the General
App-to-App extension package

e See Section 1 for information on the TOP extension
package

e See Sectiod 2 for information on the PRT3270
extension package

e See Sectiod3for information on the Flexible
Computer Interface Format (FCIF) extension
package.

There are three categories of Message Response Directory Tcl Language Extensions.
Tablel4-1lists these categories, including providing a description of each catergory.

Table 14-1. Message Response Directory Tcl Language Extension Categories

Section Title Description Section
Number
xmyMsgDir class |Provides a mechanism to easily scan all messages.1,
that have arrived saved to disk. Page 14-2
Match Tcl Determine whether received messages match |14.2,
Extensions specified criteria. Page 14-23
xmyMsgMarkFile |Mark/unmark a message in the Message Respaniges,
Directory. Page 14-28

NOTE — In incoming message, all null characters are
changed to blanks.
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14.1 xmyMsgDir class

ThexmyMsgDir class provides a mechanism to easily scan all messages that have arrived

on a particular communicatis channel and have been saved to disk into an area named the
Message Response Directory . Since the space of the Message Response Directory is
limited, aGarbage 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 staime (position) set by the
xmyMsgDir instance handle, is useddocess the desired message. Users modify the time
position ofthe handle in order to navigate into the Message Response Directory.

Attributes modifying the time position always takeecedence over other attributes or
commands specified on the same command line.

14.1.1 Methods

The Message Response Directory package contains the following methods.

14.1.1.1 close

Syntax

handleName close
Returns

No result
Description

Theclosemethod destroys the handle created througkrigMsgDir open class
method. Once the close call has been made, the handle namdaagende 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 close
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14.1.1.2 delete

Syntax
handle delete -file fileName
handle delete -all

Returns
No result

Description

Thedeletemethod deletes 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
theopenmethod.

deletetakes the following attribute:

-file fleName Deletes the message specified by fleName, which can be obtained
by using thefile option on theeceivemethod

-all Deletes all messages for a connection. Fleoption is usually
used before disconnecting the connection.

Example
$MSG_conn delete -filename 854028294.63.2
$MSG_conn delete -all

NOTE — If the sub directory is not specified while
opening the message directory aalll option is used for
deleting, all the messages for the given application will be
deleted. Theall option should beised with caution.
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14.1.1.3 open

Syntax
xmyMsgDir open -topcom “handlerName” ?attribute list?
xmyMsgDir open -printcom “handlerName” ?attribute list?
xmyMsgDir open -handler “handleName” ?attribute list?
Returns
A handle handleNamé to the createdmyMsgDir class instance.
Description

Theopenmethod loads into memory the name of the files in the Message Response
Directory received by the specified topcom or printcom protocol handler name. Each
protocol handler name has a separate Message Response subDirectory for storing its
received messages. Upon success, a handle is returned to the script.

The attributes that can be specified-amarked, -subDir, -maxMsgs -printcom, and
-topcom.

Remarks

Messages of all mark types (sesarked, Sectionl4.1.2.§ are loaded. Messages are
loaded in order from newest to oldest.

Either the-topcom or -printcom or -handler attribute is required with thepen
method. The attribute value (handler name) is the same value usecinythep
connect andxmyPrt3270 connectmethods 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:-maxMsgs

The attributes thatcan be specified amarked, -maxMsgs -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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14.1.2 Attributes

The Message Response Directory package contains the following attributes.

14.1.2.1 -data

Syntax
handleName -data
Returns

The data associated with the message at the handle’s current titimposthe
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. Ffisst, -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 -data]
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14.1.2.2 -file

Syntax

handleName -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.-Ting , -last, and-position attributes
can be used to initially set the handle’s timeitars.

Example
This gets the current Message Response Directory file name.

> set fileName [$MSG_conn -file]
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14.1.2.3 -first

Syntax

handleName -first
Returns

No result
Description

The-first attribute sets the handle’s current tipussition to the first (newest) message
in the Message Response Directory based omtlaeked attribute value.

Example

This positionghe 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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14.1.2.4 -handler

Syntax

xmyMsgDir open -handler generalPurposeHandlerName
Returns

No result.
Description

Theopenattribute is on a per handle basis and is set only throughntp®lsgDir

open class method. Given theneralPurposeHandlerName search is performed in

the configuration file to determine the location (Message 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. GéeeralPurposeHandlerNames the

same value that is required for tkmyAppApp connectclass method

Example

# create a handle to get messages from the printcom handler
# 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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14.1.25 -last

Syntax

handleName -last
Returns

No result
Description

The-last attribute sets the handle’s current timsigion to the last (oldest) loaded
message in the Message Response Directory based anated attribute value

Example
This gets the file name containing the oldest message received.
> $MSG_conn -last
> set fileName [$MSG_conn -file]

Exceptions

A last message does not exist because the message table is empty.
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14.1.2.6 -marked

Syntax
xmyMsgDir open -marked markType
handleName -marked ? markType?
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 messages that are
marked with themarkType postfix. The valid values for atkType are

MSG_CLAIMED, MSG_TCIS, MSG_TCIS2, and MSG_EWNL. If this attribute is

not specified, then all messages will be considered.

NOTE — Theopenoperation will always load messages
of all/any mark types.
Example
This positionghe handle to the first TCIS2 converted messages.
> $MSG_conn -marked MSG_TCIS2 -first
Exceptions

Invalid attribute value.
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14.1.2.7 -maxMsgs

Syntax

xmyMsgDir open -maxMsgs number
Returns

No result.
Description

The-maxMsgsattribute 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 this attribute is
not specified or if the value of 0 is specifiatl, messages in the directory will be

loaded. ThenumMsgsattribute can be used to return the actual number of messages
loaded.

Example
This loads the firsfnewest) 200 messages received by the SOAC1 TOPCOM handler.
> xmyMsgDir open -topcom SOAC1 -maxMsgs 200

Exceptions

Invalid attribute value
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14.1.2.8 -move

Syntax
handleName -move ? time?
Returns

When no value is specified it returns the current “move time value”, otherwise no
result

Description

The-moveattribute 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 afterdtie
computed “move time value”.

Example
This gets the next message that arrived five minutes after the current message.
> $MSG_conn -move 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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14.1.2.9 -msgDir

Syntax

handleName -msgDir
Returns

The path to the Message Response Directory associated with the handle
Description

The-msgDir attribute returns the Message Response Directory that was opened and
loaded when themyMsgDir handle was created.

Example

> $MSG_conn -msgDir
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14.1.2.10 -next

Syntax

handleName -next
Returns

No result
Description

Based on the-marked attribute value, thenext attribute sets the handle’s current
time position to the next receivéaewer) message loaded from the MessaegpBnse
Directory.

Example
This gets the file name of the next received EWNL converted message.
> $MSG_conn -marked MSG_EWNL
> $MSG_conn -next
> set MSG_file [$MSG_conn -file]
Exceptions
» No next message is found

e The current time position in the Message Response Directory has not be set.
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14.1.2.11 -numMsgs

Syntax

handleName -numMsgs
Returns

The number of messages loaded from the Message Response Directory
Description

The-numMsgsattribute returns the number of messages (file names) loaded into
memory from the Message Response Directory whexnttyd1sgDir instance handle
was created using tlopen attribute. ThemaxMsgsattribute can be used to control
the number of messages loaded.

Example

> $MSG_conn -numMsgs
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14.1.2.12 -position

Syntax
handleName -position ?2time?
Returns

The handle’s current timeopition 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 arriafter the given pasion 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 -marked MSG_TCIS
> $MSG_conn -position 89234234data
This returns the time position of the current message.
> $MSG_conn -position

Exceptions

* No message can be found after the given time position

* Invalid time position value
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14.1.2.13 -prev

Syntax

handleName -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.
> $MSG_conn -prev
> $MSG_conn -position
Exceptions
* No previous message is found

e The current time position in the Message Response Directory has not be set.
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14.1.2.14 -printcom

Syntax

xmyMsgDir open -printcom printcomHandlerName
Returns

No result. This attribute can only be specified withapenmethod
Description

The-printcom attribute is set on a per handle basis and is set only through the
xmyMsgDir open class method. Given thgintcomHandlerName a search is
performed in the configuration file to determine the location (Message Response
Directory) of the received messages to load. Since the PRINTCOM protocol does not
use session numbers, the default value is 0 pfilcomHandlerNameis the same

value that is required for thanyPrt3270 connectclass method

Example
This creates a handle to get messages from th& PRThandle namegtinter_1.
> set handle [xmyMsgDir open -printcom printer_1]

Exceptions

The specified printcom handler does not exist in the configuration file
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14.1.2.15 -recvSession

Syntax
handleName -recvSession
Returns

The receive session number associated with the messages in the Message Response
Directory

Description

The-recvSessiomttribute returns the session number which the messages were
received on. ThamyMsgDir instance handle was created with a given protocol
handler name and each protocol handler entry in the configuration file has a receive
session number.

Example

> $MSG_conn -recvSession
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14.1.2.16 -subDir

Syntax

xmyMsgDir connect -subDir subDir
Returns

The connection handle.
Description

The-subDir attribute allows the specifying of a sub directory. The messages are
stored in a separate directory for each configured AppApp protocol handler, for
example $XMYHOME/data/messages/AppApp/appl He given sub directory is
appended to this path.

NOTE — This option is not valid for TOPCOM or
PrintCom handlers.

-subDir is useful for cases where connection oriented protocol is used for sending and
receiving messages. Connection oriented meanssimd the-broadcastattribute. In
such cases, the messages are stored in a sub directory identified by the connection id.

Example

> xmyMsgDir connect -subDir conn_1 -handler app_1
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14.1.2.17 -topcom

Syntax

xmyMsgDir open -topcom topcomHandlerName
Returns

No result. This attribute can only be specified withapenmethod
Description

The-topcom attribute isset on a per handle basis and is set only through the
xmyMsgDir open class method. Given thepcomHandlerNamea search is
performed in the configuration file to determine the location (Message Response
Directory) and session number of the received messages to load. The
topcomHandlerNamas the same value that is required forthe/Top connectclass
method

Example

This create a handle to scan messages received by the TOPCOM handle named
handler_1

> set MSG_conn [xmyMsgDir open -topcom handler_1]
Exceptions

The specified topcom handler does not exist in the configuration file
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14.1.3 Example

This example scans the first 250 messages received by TOPCOM hdraies 1
looking for the newest TCIS2 converted message that contains the tag “SEQ” with the
value of “4579" (i.e., SEQ4579).

# Load the newest 250 LFACS_1 messages
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
XxmyExit
}
}

# 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 one line, as in

set dirHandle [xmyMsgDir open -topcom “LFACS_1" -maxMsgs 250\
-marked MSG_TCIS2]
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14.2 Match Tcl Extensions

The Application to Application Match extensions are used to determine whether received
messages match specified criteria.

14.2.1 xmyMsgMatch

Syntax

xmyMsgMatch ?timeout? ? handle matchTclProc?
Returns

1 if a message was received and matched, O otherwise
Description

ThexmyMsgMatch procedure is used to receive those messages from a connection
that satisfy the user defined match crit&jaThe match criteria is defined within a

Tcl procedure. ThemyMsgMatch procedure takes three arguments and will return 1
only if the givenmatchTclProc matches a message received over the given
connectiorhandle within the given timeout p&d.

ThematchTclProc 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 name is used
to access the current received message to determine if that message matches the user
criteria(s). Since thmatchTclProcis called with each received message, it should be
developed with performance considerations.

If -1is specified as themyMsgMatch timeout value, then th&handle -timeout
value will be used.

timeoutis and integer specifying the number of seconds to wait for the desired
message.

Example

> # Receive the printer message 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 handle
> set msgHandle [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
e Missing or invalid arguments
» The user definedhatchTclProc contains an error

e Exceptions associated to the handte'seivemethod
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14.2.2 xmyMsgMatchUntil

Syntax
xmyMsgMatchUntil timeout maxMsgs handle firstMatchTclProc \
untilMatchTclProcl [untilMatchTclProc?2 ...]
Returns

1 if a message was received and matched, O otherwise
Description

ThexmyMsgMatchUntil procedure is used to receive a message that is sent in
multiple pieces with known starting and ending pieces. The first (starting) piece of the
message begins with the first received message which satisfies the match criteria in
firstMatchTclProc . All subsequent received message are appended to the starting
piece until all thauntiiMatchTclProcs are satisfied in the listed order. At least one
untilMatchProc must be specified to match on the ending piece.

ThemaxMsgsargument value limits the number of messages appended together in the
eventuntilMatchTclProcs never matches on an ending megsdf themaxMsgs
andtimeout values arel, then thebhandle -maxMsgsand$handle -timeoutvalues

are used, respectively.

ThefirstMatchTclProc anduntilMatchTclProcs are 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 eachitial message and thatilMatchTclProcs

are called with subsequent messages, they should be developed with performance
considerations.

Example

# Match Pages 2 through 7 of a printer message assuming
# each page arrives as a separate printer message

# Define the Tcl procedure to match 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
e Missing or invalid arguments
e The user defined Tcl procedures contains an error

e Exceptions associated to the handtleseive method
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14.2.3 xmyMsgMatchNext

Syntax

xmyMsgMatchNext timeout handle matchTclProc number
Returns

1 if a message was received and matched, O otherwise

Description

ThexmyMsgMatchNext procedure is used to receive a message that is sent in
multiple pieces with a known starting piece and number of subsequesd piée first
piece of the message is the first received message that satisfies the match criteria
defined in theMatchTclProc. The nexnumber of received messages will be
appended to the first piece.

ThematchTclProc 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 name is used
to access the current received message to determine if that message matches the user

criteria(s). Since thmatchTclProcis called with each received message, it should be
developed with performance considerations.

If -1is specified as themyMsgMatch timeout value, then th&handle -timeout
value will be used.

Example

# Receive the first 5 pages of a printer job assuming each

# page arrives as a separate message

# 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 handkegseivemethod
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14.3 Marking/Unmarking Messages - xmyMsgMarkFile

Syntax
xmyMsgMarkFile fileName markType ?flag?
Returns

No result wherflag is specified otherwise 1 if the message is marked and O if the
message is not marked.

Description

ThexmyMsgMarkFile command is used to mark/unmark a message in the Message
Response Directory. The message is identified by the name of the file containing it.
ThemarkType argument specifies the type of mark and the only valid value is
currently MSG_CLAIMED. To mark the message the flag has to be 1, to unmark the
message the flag has to be 0. If no flag is provided the command returns the current
status of the file: 1 for marked and 0O for not marked.

Example
Mark as claimed the last message that was received.
> set mark_file[$MSG_conn -file]
> xmyMsgMarkFile $mark_file APP_MSG_CLAIMED 1
Exceptions
» Filename doesn't exist

e Filename is invalid
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15. Batch Tcl Language Extensions

This system design describes MYNAH tools that permiuger to

1. Submit JCL, stored in a UNIX file, to a user-selected MVS host machine for batch
exection

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 M wDN

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 via Tcl.
NOTE — The MYNAH Batch Tcl extensionare
implemented as Tcl procedures.

15.1 Accessing The Batch Procedures

Access to the batch procedure will be provided via the SE. You do not need to use the Tcl
sourcestatement to access the batch procedure.

15.2 Submitting a Batch Job - batch_submit

Syntax
batch_submit -file jclfile -host  hostname \
-starting_string string  -ending_string string \
?-edit{ from_string to_string  }? ?-timeout seconds ?
Returns

A Tcl keyed list. This keyed list must be saved to a variable for subsequent batch
procedures.

On failure an exception is thrown.
Description

Thebatch_submitprocedure is used to submit a single batch job for processing.
batch_submitattempts to submit the JCL contained in the user-specified file to the
user-specified hostfter optionally editing the JCL if the user provided edits.
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batch_submitreturns a Tcl keyed list that subsequent MYNAH automated batch job
procedures require to perform processing on the batch job. The keyed list returned
from each successful batch job submittedbatch_submit mustbe 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., the job is in the inpeit que
the job is active, or the job is in the JES output queue), to retrieve the JES output of
the batch job, and to retrieve individual batch job step results.

More than one batch job may be submitted from a single Tcl script such that batch jobs
can execute in parallel on the MVS machine, provided system resources are available
and the batch job names are different. Note that a job hame is an MVS user id plus an
optional suffix. The suffix may be changed to submit multiple jobs to run in parallel.

batch_submittakes the following options:

-file jclfile The name of theequiredfile that contains the JCL to
be processed be passed on the command line. The full
path to the file must be specified.

-hosthosthame The name of the host machine where the JCL will be
processed. The host machine name must be in the
.netrcfile of the UNIX machine submitting the batch
job.

-starting_string string Thestarting string is a unique string that is found on
the line immediately proceeding the job STEP
information.

batch_submitrequiresa starting string and ending
string to locate STEP results in the JES output. The
starting and ending strings must not contain a hyphen.

-ending_string string Theendingstring is a unique string that is found on
the line immediately after the job STEP information.

batch_submitrequiresa starting string and ending
string to locate STEP results in the JES output. The
starting and ending strings must not contain a hyphen.

-edit {from_string to_string} This identifies a two element Tcl list containifigm
andto strings. Thdrom string will be searched for in
the JCL and, if found, replaced by ttoestring in a
copy of the user’s JCL. Theedit attribute and its
associatefrom andto strings are optional. Edits are
in the form-edit {from to}. If more than one edit is
necessary, theedit attribute and associated two
element list may be repeated.
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-timeout seconds This identifies the time limit that a job will be waited

for when thebatch_wait procedure is executed. The

- timeout attribute and its associated value in seconds
are optional. If a timeout value is not specified a
default value of 600 seconds is used.

Example

The following Tcl script statement demonstrates submitting a JCL stored in a UNIX
file called/ul/jcl to a host machine callgryibm2, the editing of a copy of the JCL to
change the programmer name frePGRM> to LP, the job name fromJOB> to
TKTEEG66 and the job class fromCLASS>to X, and storing of the keyed list into a
variable calledob_list:

> set job_list [ batch_submit -file /u/jcl \
-host pyibm2 \
-starting_string {BELLCORE JOB SUMM} \
-ending_string -edit
{*<JOB>"} “TKTEEGG"{ENDED} \
-edit {"<NAME>" "LP"} -edit {"<CLASS>" "X"} ]

The JCL stored in the file calléd/jcl for the above example Tcl script statement could
have appeared as follows:

/I<JOB>X JOB (5,T531),<PGRM>",CLASS=<CLASS> MSGCLASS=F
ROUTE  PRINT RRCDP1

/ISTEPO1 EXEC PGM=IEBGENER

/ISYSPRINT DD SYSOUT=*

/ISYSUT1DD *

HI WORLD

/ISYSUT2 DD SYSOUT=(*)

/ISYSIN DD DUMMY

NOTE — In the aboveMSGCLASS must be set t6 to
route output to the buffer.

The precedinfpatch_submitedits the user-provided JCL and places the edited output
into a temporary file undétmp. The original JCL file isot changed.

The host name must be a hame that exists im#tecfile of the UNIX machine
submitting the batch job. (See Sectidn4for information on thenetrcfile. A suffix
may be added.

The editing performed by the precedingtch _submitin the example Tcl script
statement would change the programmer name #B@RM> to LP, the job name
from <JOB> to TKTEEG66, and the job class fromCLASS>to X for previously
shown sample JCL.
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batch_submit submits the edited JCL by logging onto the user-specified MVS host
machine via thétp command and submitting the JCL.

Exceptions

This method will fail (throw an exception) for the following coratits:
» Problem with- file
— -file must have a value
— -file file_namedoes not exist
— -file file_nameis not readable
— -file file_nameis empty
» Problem with- host
— -host must have a value
— environment variable HOME not defined
— file $HOMHE .netrc does not exist
— file $HOMHE.netrc is not readable
— file $SHOME .netrc is empty
— hosthosthamenot in$HOME/.netrc
* Problem with edit
Edit must be of the formedit {from_string to_string
e Problem with- starting_string
-starting_string must have a non-null value
e Problem with- ending_string
-ending_string must have a non-null value
» Problem with- timeout
-timeout must have padsve integer value
e Theftp command failed.
ftp command failed

* Incorrect usage

Usage = batch_submit -file jclfile \
-host  hostname -starting_string string \
-ending_string string  ?-timeout seconds ?\

?-edit {fromto} ?
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15.3 Methods

Just as the other MYNAH 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 umbch_submit For the sake of
continuity, we will also réer to these procedures agtinods as well as procedures.

The general syntax of these Imeds/procedures is

procedure job_list arguments

15.3.1 batch_delete

Syntax
batch_delete job_list
Description

Thebatch_deleteprocedure/method lets you free spooled files associated with a batch
job. Its important to remove the spooled files to save space and to improve the
performance of the MYNAH batch processing sincefthecommand that
batch_submitandbatch_wait use are affected by the number of spooled files.

Example

> set job_list [ batch_submit -file "/home/my_jcl" \
-host "pyibm2" -starting_string {BELLCORE JOB SUMM}\
-ending_string {ENDED} -timeout 600 ]

This waits up to ten minutes for the batch job to complete.
> set job_status [ batch_wait job_list ]
Delete the batch job’s JES output.

> if { $job_status == "OUTPUT" } {
batch_delete job_list
}

Exceptions
batch_deletewill handle errors by generating a Tcl exception.
e Missingjob_list
No value given for parametgb_list to batch_delete
e Theftp command failed.

ftp command failed
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» The JOB was not found
JOB NOT FOUND

e The JOB was already deleted
JOB * job_name '’ already deleted
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15.3.2 batch_host

Syntax

batch_host  job_list
Returns

hostname
Description

Thebatch_hostprocedure/method lets you query for the name of the host machine.
batch_hostrequires the keyed list generateddagch _submit

Example

> set job_list [ batch_submit -file "/home/my_jcI" \
-host "pyibm2" -starting_string {BELLCORE JOB SUMM}\
-ending_string {ENDED} -timeout 600 ]

Determine the host name of the batch job.

> set host_name [ batch_host job_list ]
> puts "host name is $host_name"

Exceptions
batch_hostwill generate a Tcl exception under the followingndiiion:
e Missingjob_list

No value given for parametgb_list to batch_host
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15.3.3 batch_jobid

Syntax

batch_jobid job_list
Returns

JOB####HE if successful and whetg### is the job id assigned by the host
Description

Thebatch_jobid procedure/method lets you query for the job id assigned to a batch
job by the IBM mainframebatch_jobid requires the keyed list generated by
batch_submit

Example

> set job_list [ batch_submit -file "/home/my_jclI" \
-host "pyibm2" -starting_string {BELLCORE JOB SUMM}\
-ending_string {ENDED} -timeout 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 under the following ctiodi:
e Missingjob_list

No value given for parametgb_list to batch_jobid
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15.3.4 batch_status

Syntax

batch_status job_list
Returns

INPUT, ACTIVE, orOUTPUT
Description

Thebatch_statusprocedure/method lets you query the IBM mainframe to determine
the status of a batch jobatch_statusrequires the keyed list generated by
batch_submit

If a batch job has completeldatch_statuswill retrieve a copy of the JESsting
segment of the job and extract the condition code lines frolistimg for subsequent
batch job analysis.

Example

> set job_list [ batch_submit -file "/home/my_jcI" \
-host "pyibm2" -starting_string {BELLCORE JOB SUMM}\
-ending_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 == "OUTPUT" } {
puts "Job is complete"

}

Exceptions
batch_statuswill generate a Tcl exception under the followingnditions:
e Missingjob_list
No value given for parametgrb_list to batch_status
e Theftp command failed.

ftp command failed
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15.3.5 batch_step_count

Syntax

batch_step_count job_list
Returns

Number of steps in batch job
Description

Thebatch_step_countprocedure/method lets you query for the number of steps
reported in a batch jolbatch_step_countrequires the keyed list generated by
batch_submit

Example

> set job_list [ batch_submit -file "/home/my_jclI" \
-host "pyibm2" -starting_string {BELLCORE JOB SUMM}\
-ending_string {ENDED} -timeout 600 ]

Wait up to ten minutes for the batch job to complete
> 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 == "OUTPUT" } {
set steps = batch_step_count job_list
puts "this job had $steps reported

}

Exceptions
batch_step_countwill generate a Tcl exception under the following caoiodit
e Missingjob_list

No value given for parametgrb_list to batch_step_count
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15.3.6 batch_step_result

Syntax

batch_step_result job_list step_number
Returns

Result string from JES if step exists

Null string if step does not exist
Description

Thebatch_step_resultprocedure/method lets you query for thedition code
associated with a user-specifistgp numbeiof a completed batch job.
batch_step_resultrequires the keyed list generateddagch_submit

batch_step_resultcanonly obtain step resuledter abatch_statusorbatch_waithas
indicated that the batch job has completed. The follownegexamples of stepsults
that might be returned:

CONDITION CODE: 0000 IEBGENER
SYSTEM ABEND: 0806 IEBGENER
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Example

set job_list [ batch_submit -file "/home/my_jcl" \
-host "pyibm2" -starting_string {BELLCORE JOB SUMM}\
-ending_string {ENDED} -timeout 600 ]

#

# wait up to 10 minutes for the batch job to complete

set job_status [ batch_status job_list ]

#
# get the results if the job completed
#
if { $job_status == "OUTPUT" } {
#
# determine the number 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_resultwill generate a Tcl exception under the following conditions:
e Missingjob_list

No value given for parametgb_list to batch_step_result
e The batch job has not completed.

batch job job ' status is status '’
e The step number is not found

Key “<step#>" is not found in the keyed list
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15.3.7 batch_wait

Syntax

batch_wait  job_list
Returns

INPUT, ACTIVE, orOUTPUT
Description

Thebatch_wait procedure/method lets you wait up to a user-defined time in seconds
for a batch job to reach a job status<QdTPUT. If the batch job completes prior to

the user-defined wait timbatch_wait will return with a result o OUTPUT prior to

the wait 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 a time to wait, a default of 0 seconds will be used.

If a batch job has completellatch_wait will retrieve a copy of the JES listing
segment of the job and extract the condition code lines frotistimg for subsequent
batch job analysidatch_wait uses the starting string and ending string defined by
batch_submitto locate the corition codes.

Example

set job_list [ batch_submit -file "/home/my_jcl" \
-host "pyibm2" -starting_string {BELLCORE JOB SUMM}\
-ending_string {ENDED} -timeout 600 ]

#

# wait up to 10 minutes for the batch job to complete

#

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 == "OUTPUT" } {
puts "Job is complete"

}
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Exceptions
batch_wait will generate a Tcl exception under the following coiodis:
e Missingjob_list
No value given for parametgrb_list to batch_step_count
e Theftp command failed.

ftp command failed

15.4 The .netrc file

The SE used to process batch jobs must hanetecfile in its $HOME directory. The
.netrcfile must have permissions of 060@4d and write by owner) for the user-id
executing the SE.

The.netrcfile must contain the following for each machine and login to be used:

machine <machine_name> login <login> password <password>
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16. DCE Extension Package

This DCE Extension Package provides the functions necessary for interactions with a
Distributed Computing Environment (DCE) client or servailiké the other MYNAH
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, which the MYNAH Administrator must build, as described in Section 11 of the
MYNAH System Administration Guide

Users may use the emulated client or server independently of MYNAH, or they may
automate their use from MYNAH with the ASYNC package. The MYNAH installation
includes several Tcl routines that use the ASYNC package to automate the execution of
DCE scripts and verify their outputs (e ynyDceStartClient, xmyDceStartServer. See
Sectionl6.4.).

The documentation in this chapter describes the DCE scripting language available in the
emulated client and server executables.

Table16-1 contains brief descriptions of the contents of each subsection in this section.

Table 16-1. MYNAH DCE Extension Sections

Section
Section Name Description Number

DCE Overview This section contains a basic 16.1,
discussion on DCE. Page 16-2

Overview of Scripting This section provides basics on 16.3,
creating DCE scripts. Page 164

Using the Emulated Client and| This section describes how to use tH&.4,
Emulated Server in MYNAH |emulated client and emulated servePage 16-5

System executables to test DCE applications.

Interface Object This section contains the Tcl 16.5,
extensions for working with an Page 16-11
interface object.

IDL Types This section contains the Tcl 16.6,

extensions for working with Interfag®age 16-14
Description Language (IDL) files.

RPC Calls in thé&amulated Aent This section contains scripting 16.7,
information on working with RPC |Page 16-69
Calls in theEmulaed Client.

RPC Calls in the Emulated SenvEmis section contains scripting 16.10,
information on working with RPC |Page 16-72
Calls in theEmulaed Server.
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Table 16-1. MYNAH DCE Extension Sections

Section
Section Name Description Number
Constants This section contains information onl6.11,
the Tcl created constant for the Page 16-73
interface.
Destroying Objects This section contains information onl6.12,
destroying interface objects. Page 16-74
Deleting Handles and Objects | This section contains information onl6.13,
deleting DCE handles. Page 16-75

16.1 DCE Overview

This section provides you with a high-level understanding of DCE. It is not meant to be a
complete tutorial on DCE.

16.1.1 DCE Architecture

DCE provides distributed application programming in the form ottiemt-server
model. In this model, server is an application that providesarvice . A client, on the
other hand, is an application that requests a server to perform some service on its behalf.

Specifically, DCE uses theemote Procedure Call (RPC) mechanism to accomplish
client-server processing. Using 8, the clientalls a procedure that appears to be a local
procedure. In reality, the procedure that is really invoked is one that is defined in a server
application.

The RPCs that a client can call (and that a server must provide) are defined in the interface.

16.1.2 Interface Definition

The interface provides the cohesion between client and server, defining the operations that
a client may call and that a server must provide. Since an operation may take data as input
and may produce data as output, the fatar must also define the what this datis like.

The interface itself is defined by a setmierface Description Language  (IDL) files.
Collectively, the IDL files define the operations the client may call and all data types into
and out of the operations.
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16.1.3 IDL File

An IDL file resembles 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 defiitions and operation d&arations. Type

definitions resemble the ¥pedef 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.

16.2 Developing a DCE Application

The steps in developing an application depend on whether the application will be a client
or a server. Both routes start the same: the interface must be defined.

16.2.1 DCE Client Development

Once the interface is defined, the interface must be compiled (usiitl tbel) 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.

The interface header file#8nclude '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.

16.2.2 DCE Server Development

In the server side, the interface must also be compiled. This time it produce stadrgén
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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16.3 Overview of Scripting

Before you begin, the MYNAH adminstrator 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 is in control instead of the Tcl interpreter. DCE
only turns control over to Tcl temporarily when a DCE request comes in.

Once the emulated clients and servers have been built, you can then use tem to test DCE
applications. Sectiofn6.4 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 data item
hStruct Handle to a structure
hUnion Handle to a union
hEnum Handle to an enum
hinterface Handle to an interface
hPointer Handle to a pointer.

16.3.1 Emulated Client

Using an emulated client, you interact with a real DCE server by
1. Connecting to a server

. Creating input data

2
3. Creating holders for output data
4. Calling the rpc

5

. Verifying output values.

16.3.2 Emulated Server

Using an emulated server, you interact with a real DCE client by
1. Starting the emulated server, providing a script containing definfooradl RPCs

2. Exercising client application (using other domain extensions)
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16.4 Using the Emulated Client and Emulated Server in MYNAH
System

This section describes how to use the emulated client and emulated server executables to
test DCE applications within in the MYNAH System franuatu

16.4.1 Overview

Using the methods presented below, you may write MYNAH scripts that 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 MYNAH script.

16.4.2 Using the Emulated Client

The following methods are used to start an emulated client.

16.4.2.1 xmyDceStartClient

xmyDceStartClient \
-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

ThexmyDceStartClient method first logs into DCE usirdge-userand
dce-passwordlt then starts the emulated client executable founlir@ctory/client
The client uses the CDS ent®pS-entryfor communicating with the server. The
client runs the DCE scrimlirectory client-script

The name of each output filedge.clientopname.sequerenumberwhereopname

is the name of the operation asefjuence-numbeis incremented 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 themyDceWaitForClient command.
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Exceptions
Asynchronous connection exceptions
Example

> set clientConn [xmyDceStartClient \
-user "ksb" \
-password "mm_dce" \
-dir "/u/dce-stuff/tcl-dce/unit-tests/testing"\
-entry "/.:/test/locnet/empty-g" \
-script "empty-client-stubs.tcl” \

]
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16.4.2.2 xmyDceWaitForClient

xmyDceWaitForClient connectionHandle
Returns

An empty string
Description

ThexmyDceWaitForClient method waits for output from the emulated client
running onconnectionHandle As it receives output, it compares the new output
against the baselined outputditectory/baselined.image$he comparison is made
using thexmyDiff command, which updates the compares for the running MY NAH
script.

Exceptions
Asynchronous connection exceptions
Example

> xmyDceWaitForClient $clientConn
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16.4.3 Using the Emulated Server

The following methods are used to start an emulated server.

16.4.3.1 xmyDceStartServer

xmyDceStartServer \
-user dce-user \
-password  dce-password \
-dir  directory \
-entry  CDS-entry \
-script server-script \
?-timeout timeout ?

Returns

The asynchronous connection handle on which the DCE emulated server is run

Description

ThexmyDceStartServermethod first logs into DCE usirdge-userand
dce-passwordrlhen it starts the emulated server executable foutidgatory/server

The server creates an entry in the group ent@E$-entryfor communicating with

the client; it also creates an entry for the server UsSID§-entryhostpid. The server
runs the DCE scriptirectory server-scriptIf 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 filedse.server.opname.sequence-numiiereopname

is the name of the operation asefjuence-numbeis incremented for each operation

that is executed. The baseline images used for comparison are found in the directory
directory/baselined.images

xmyDceStartServershould be followed by themyDceWaitForServer command.

Exceptions

Asynchronous connection exceptions

Example

> set serverConn [xmyDceStartServer \
-user "ksb" \
-password "mm_dce" \
-dir "/u/dce-stuff/tcl-dce/unit-tests/testing" \
-entry "/.:/test/locnet/empty-g" \
-script "empty-server-stubs.tcl” \
-timeout 5\

]
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16.4.3.2 xmyDceWaitForServer

xmyDceWaitForServer connectionHandle
Returns

An empty string
Description

ThexmyDceWaitForServer method waits for output from the emulated server
running onconnectionHandle As it receives output, it compares the new output
against the baselined outputditectory/baselined.image$he comparison is made
using thexmyDiff command, which updates the compares for the running MY NAH
script.

Exceptions
Asynchronous connection exceptions
Example

> xmyDceWaitForServer $serverConn
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16.4.4 Using the Emulated Server for Starting a Long-Running Server

Test scripts may use tixenyDceStartindependentServemethod to bring up a
long-running emulated server process. This method does not perform any comparisons on
the outputs.

16.4.4.1 xmyDceStartindependentServer

xmyDceStartindependentServer \
-user dce-user \
-password  dce-password \
-dir  directory \
-entry  CDS-entry \
-script server-script \
-log logFile

Returns
The process id of the emulated server process
Description

ThexmyDceStartindependentServemrmethod behaves likenyDceStartServer,
however, it creates a long-running server that runs in the background. Therefore, no
comparisonsre made against baselineatputs. Instad, all output from the server
executable is dumped into the log file givenlbgFile.

Exceptions
Asynchronous connection exceptions
Example

> xmyDceStartindependentServer \
-user "ksb" \
-password "mm_dce" \
-dir "/u/dce-stuff/tcl-dce/unit-tests/testing" \
-entry "/.:/test/locnet/empty-g" \
-script "empty-server-stubs.tcl” \
-log "iserver.log"
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16.5 Interface Object

The interface is available at runtime through a handle. The name of the handle is based on
the name of the interfacetterface-name This handle may be used to determine
information about the interface at script execution time.

There is only one methoihfo, which takes an argument noting the information that is
being queried.

16.5.1 name

hinterface  info name
Returns

The name of the interface
Description

Thenameargument returns the name of the interface from the interfacetabafini

16.5.2 uuid

hinterface  info uuid
Returns

The UUID of the interface
Description

Theuuid argument returns the unique identifier of the interface from the interface
definition.

16.5.3 major-version

hinterface  info major-version
Returns

The major version number of the interface
Description

Themajor-version argument returns the major version of the interface from the
interface definition.
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16.5.4 minor-version

hinterface info minor-version
Returns

the minor version number of the interface
Description

Theminor-version argument returns the minor version of the interface from the
interface definition.

16.5.5 isClient

hinterface  info isClient
Returns

1 if the interface is in an emulated client, O otherwise
Description

TheisClient argument determines at runtime if the interface is running in an emulated
client or emulated server.

16.5.6 isServer

hinterface  info isServer
Returns

1 if the interface is in an emulated server, 0 otherwise
Description

TheisServerargument determines at runtime if the interface is running in an emulated
client or emulated server.
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16.5.7 constants

hinterface  info constants
Returns

The list of all constants defined in the interface
Description

Theconstantsargument returns a list of all constants defined in the interface.

16.5.8 types

hinterface  info types
Returns

The list of all types defined in the interface
Description

Theconstantsargument returns a list of all types defined in the interface.

16.5.9 rpcs

hinterface  info rpcs
Returns

The list of all operations defined in the interface
Description

Therpcs argument returns a list of all operations defined in the interface.
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16.6 IDL Types

There are three categories of IDL types methods in the DCE Package:

Intrinsic These are datastances that are the basic building blocks, the foundation

pieces on which the IDLs are created.

Aggregates These are data instances that contain other data instances. Their bindings
mimic their underlying data layout; the binding contains other bindings.
These are all are user-defined types. They can be implemented by using
array andpointer 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 These are datsstances that do not exist as independent types in the DCE
specification. The generic interface for these types are presented later. The

specific interface depends on the défon of the user-defined type.

Table16-2lists the DCE IDL type extensions, organizing them into the categories listed
above.

Table 16-2. DCE IDL Type Extensions (Sheet 1 of 3)

Category Method Description Section
Intrinsic bool Creates a boolean object. 16.6.2,
Page 16-19
byte Creates a byte object. 16.6.4,
Page 16-23
char Creates a character (ASCII) objet6.6.5,
Page 16-25
double Creates a double (64-bit floating16.6.6,

point number) object. Page 16-27

Creates an enumeration object,| 16.6.7,
which contains a set of syonlic |Page 16-29
constants

enumerations

error_status_t

Creates an error_status_t objec
which is an enumerated type usg
to contain DCE error codes.

116.6.8,
éthge 16-31

float Creates a float object, which is ah6.6.9,
32-bit floating point number. Page 16-33
handle_t Creates a handle_t object, whichl6.6.10,

represents a connection to a se

Verge 16—35
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Table 16-2. DCE IDL Type Extensions (Sheet 2 of 3)

Category

Method

Description

Section

hyper

Creates a hyper object, which is
64-bit signed integer from % to
2631,

a6.6.11,
Page 1640

long

Creates a long object, which is
32-bit signed integer from 22 to
2311,

016.6.12,
Page 1642

pointer

Creates a pointer object, which
an indirect reference to another
object.

i46.6.14,
Page 1647

short

Creates a short object, which is
16-bit signed integer from -3276
to 32767.

46.6.15,
®age 16-50

small

Creates a small object, which is
8-bit signed integer from -128 tq
127

415.6.16,
Page 16-52

uhyper

Creates an unsigned hyper objg
which is an 64-bit unsigned integ
from 0 to 241.

415.6.19,
)erage 16-59

ulong

Creates an unsigned long objeg
which is an 32-bit unsigned integ
from 0 to 2%1.

t16.6.20,
)erage 16—60

ushort

Creates an unsigned short obje
which is an 16-bit unsigned integ
from O to 65535.

c16.6.22,
)erage 16—65

usmall

Creates an unsigned small obje
which is an 8-bit unsigned integ
from O to 255.

ct5.6.23,
gPage 16—67

Aggregates

array

Creates an array object, which is
ordered series of objects.

26.6.1,
Page 16-17

pipe

Creates a pipe object.

16.6.13,
Page 1644

structure

Creates a structure object, whic
a group of related objects.

n1is.6.18,
Page 16-56

union

Creates a character object.
discriminating unions

16.6.21,
Page 1662
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Table 16-2. DCE IDL Type Extensions (Sheet 3 of 3)
Category Method Description Section
Special Types| buffer Creates a buffer object. 16.6.3,
Page 16-21
string Creates a string object. 16.6.17,
Page 16-54

All IDL extensions have a “contstructor” method that creates the handle to the IDL. The

constructor takes the formake-iditype, whereidltypeis the name of the IDL type.

In addition, the Intrinsic and DCE Types haatandgetmethods, which, respectively, let
you set and return the values of the handle to the IDL.
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16.6.1 array
An array is an ordered sequence of objects. This describes the interface to a generic
enumerated type.

There is no method for creating a generic array object. Howevetyeaef exists
defining a new type name for an array (with a fixed size), you can creiatsgtance of that
particular array.

16.6.1.1 make-array Constructor

Syntax
make- array
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

16.6.1.2 elements Method

Syntax

hArray elements
Returns

Handles to all the array elements.
Description

Returns the handles of all the elements in the array.
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16.6.1.3 index Method

Syntax

hArray  index ?method args?
Returns

The result of applyingnethodto the object aindex in the array.
Description

Invokesmethodandargson the object at thedex position in the amy. If methodis
not given, returns the handle of the object at thattjon.

Example

> set a [make-xbbMsgOutput_t]

> $a elements

xmyDceBinding0 .xmyDceBindingl .xmyDceBinding2
> $e 0 type get

the-type

Exceptions
 Index is out of range

e Can't applymethodand/orargsto element object
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16.6.2 bool

A bool is an boolean value. It has two valuERUE andFALSE.

16.6.2.1 make-bool Constructor

Syntax
make-bool  ?Zinitial-value?
Returns
A handle to the newly created bool object.
Description
Creates a bool object and returns a handle to the bool.
Exceptions
e QOut of memory

* lllegal initial value

16.6.2.2 get Method

Syntax

hBool get
Returns

TRUE or FALSE
Description

Returns the state of the boolean value as efftR&/E or FALSE.
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16.6.2.3 set Method

Syntax

hBool set newValue
Returns

Empty string
Description

Sets the value of the bool basednewValue which can bd, TRUE, ON, orYES
for TRUE values o0, FALSE, OFF, or NO for FALSE values.

Example

> set b [make-bool]
> $b set TRUE

> $b get

TRUE

Exceptions

Illegal value fomewValue
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16.6.3 buffer

A buffer is an null-terminated ASCII character sequence, which has a fixed-size array of
characters reserved for it.

16.6.3.1 make-buffer Constructor

Syntax

make-buffer length ?Zinitial-value?
Returns

A handle to the newly created buffer object.
Description

Creates a buffer object and returns a handle to the buffer. The size of the bufferis given
by thelength parameter.

Exceptions

Out of memory

16.6.3.2 get Method

Syntax

hBuffer get
Returns

A string.
Description

Returns the string stored in the buffer.
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16.6.3.3 set Method

Syntax

hBuffer set newValue
Returns

Empty string
Description

StoresnewValueinto the buffer objeatepresented bigBuffer. If newValueis longer
than the buffer allows, the string is truncated.

Example

> set s [make-buffer 10]

> $s set {abcdefghijkimnop}
> $s get

abcdefgki

16.6.3.4 length Method

hBuffer length
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 {abcdefghijkimnop}
> $s length

10
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16.6.4 byte

A byte is an 8-bit unsigned integer. It can contain the values from 0 to 255.

16.6.4.1 make-byte Constructor

Syntax
make-byte  Zinitial-value?
Returns
A handle to the newly created byte object.
Description
Creates a byte object and returns a handle to the byte.
Exceptions
e QOut of memory

* lllegal initial value

16.6.4.2 get Method

Syntax

hByte get
Returns

A number between 0 and 255.
Description

Returns the stored number.
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16.6.4.3 set Method

Syntax
hByte set newValue
Returns
Empty string
Description
StoresnewValueinto the byte object representedhByte
Example

> set b [make-byte]
> $b set 255

> $b get

255

Exceptions

Illegal value for number
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16.6.5 char

A char is an 8-bit unsigned integer, like the byte type. It can contain the values from 0 to
255. It is treated as an ASCII character.

16.6.5.1 make-char Constructor

Syntax
make-char  ?initial-value?
Returns
A handle to the newly created char object.
Description
Creates a char object and returns a handle to the char.
Exceptions
e QOut of memory

* lllegal initial value

16.6.5.2 get Method

Syntax

hChar get
Returns

The ASCII character stored in the char.
Description

Returns the character stored.
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16.6.5.3 set Method

Syntax
hChar set newValue
Returns
Empty string
Description
StoresnewValueinto the char object representedh@har.
Example

> set ch [make-char]
> $ch setc

> $ch get

c

Exceptions

Illegal character
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16.6.6 double

A double is an 64-bit floating point number.

16.6.6.1 make-double Constructor

Syntax
make-double  ?initial-value?

Returns

A handle to the newly created double object.

Description

Creates a double object and returns a handle to the double.

Exceptions
e QOut of memory

* lllegal initial value

16.6.6.2 get Method

Syntax

hDouble get
Returns

A floating point number.
Description

Returns the stored number.
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16.6.6.3 set Method

Syntax
hDouble set newValue
Returns
Empty string
Description
StoresnewValueinto the double object representedhiyouble
Example

> set f [make-double]
> $f set 3.14159265
> $f get

3.14159265

Exceptions

Illegal value for number
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16.6.7 enumeration

An enumeration is a type that contains a set of symbolic constants, each associated with a
distinct value. This describes the interface to mege enumerated type.

16.6.7.1 make-enum Constructor

Syntax
make- enum ?initial-value?
Returns
A handle to the newly created enumeration object.
Description
Creates an enumerated type object and returns a handle to the object.
Exceptions
e QOut of memory

* lllegal initial value

16.6.7.2 get Method

Syntax

hEnumget
Returns

The symbolic representation of the value.
Description

Returns the value of the enumerated type in symbolic representation.

16-29



MYNAH System Scripting Guide BR 007-252-008
DCE Extension Package Issue 3, October 1997
Release 5.2

16.6.7.3 set Method

Syntax
hEnumset newValue
Returns
Empty string
Description
StoresnewValueinto the enumerated type object representedBryum.
Example

> set e [make-xbbTracelLevel_e]
> $e setidl_TRACE_O

> $e get

idl_ TRACE_O

Exceptions

lllegal value

16.6.7.4 values Method

Syntax

hEnumvalues
Returns

The list of all allowed values.
Description

Returns the list of all legal values of the enumerated type in symbolic representation.
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16.6.8 error_status_t

An error_status_tis an enumerated type used to contain DCE error cdees$o fitee DCE
references for the allowed values. It is implemented as an enumerated type, and supports
the standard enumeration methods (see Settidh ).

There are currently 273 valid values for error_status_t. The most important one is
rpc_s_okay which is used to represent a successful RPC call.

16.6.8.1 make-error_status_t Constructor

Syntax
make-error_status_t Zinitial-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 QOut of memory

* lllegal initial value

16.6.8.2 get Method

Syntax

hErrorStatusT  get
Returns

The symbolic representation of the value.
Description

Returns the value of the error_status_t in lsglic representation.
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16.6.8.3 set Method

hErrorStatusT  set newValue
Returns
Syntax
Empty string
Description
StoresnewValueinto the error_status_t object representetibyrorStatusT.
Example

> set e [make-error_status_t]
> $e set rpc_s_not_listening
> $e get

rpc_s_not_listening

Exceptions

lllegal value

16.6.8.4 values Method

Syntax

hErrorStatusT  values
Returns

The list of all allowed values.
Description

Returns the list of all legal values of the error_status_t in symbolic representation.
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16.6.9 float

A float is an 32-bit floating point number.

16.6.9.1 make-float Constructor

Syntax
make-float ?initial-value?

Returns

A handle to the newly created float object.

Description

Creates a float object and returns a handle to the float.

Exceptions
e QOut of memory

* lllegal initial value

16.6.9.2 get Method

Syntax

hFloat get
Returns

A floating point number.
Description

Returns the stored number.
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16.6.9.3 set Method

Syntax
hFloat set newValue
Returns
Empty string
Description
StoresnewValueinto the float object represented Ihlyloat.
Example

> set f [make-float]
> $f set 3.14159265
> $f get
3.14159265

Exceptions

Illegal value for number
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16.6.10 handle_t

A handle_t represents a connection to a server. In DCE, this is also known as an
rpc_binding_handle_t

16.6.10.1 make-handle_t Constructor

Syntax
make-handle_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

16.6.10.2 make uuid_t Constructor

Syntax

make- uuid_t ?initialValue?
Returns

A handle to the newly createdlid_t object.
Description

Creates aiuid_t object and returns a handle to it. If specifieitialValue isused as
the value of the object; otherwise a new UUID value is created.

Exceptions

If initialValue is ““ or “NULL", the value of the object is the NULL UUID.
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16.6.10.3 get Method

Syntax

hHandle t get
Returns

The id of the handle.
Description

Returns the id of the handle_t object.

16.6.10.4 get Method

Syntax
hUuid get
Returns

Returns the value of the UUID object.
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16.6.10.5 set Method

Syntax

hHandle t set newValue
Returns

Empty string
Description

StoresnewValueinto the handle_t object representedhibiandle_t

16.6.10.6 set Method

Syntax

hUuid t set newValue
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 [make- uuid]

> u get

=> 8a781e06-f3d6-11d0-83e6-80606abaaa77
> u set NULL

> u get

16.6.10.7 bind Method

Syntax

hHandle t bind CDSentry
Returns

Empty string
Description

Binds the handle_t object to the server representéifentry CDSentryis either
a server or a group entry in the Cell Directory Service (CDS).
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Example

> set handle [make-handle_t]
> $handle bind /.:/test/locnet/adv-group

Exceptions

CDS entry does not exist
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16.6.10.8 setAuthentication Method

Syntax
hHandle t setAuthentication protection authenticationService |
authorizationService
Returns
Empty string
Description

Sets the authentication of the handle_t obje
Thebind member function must be called prior to calling this method.

protectionis the protection level, which can be onealefault, none, connect call,
pkt, pkt_integ, or pkt_privacy. The default value idefault.

authenticationServicas the authentication service code, which can be oner,
dce_secretdce_public anddefault. The default value idefault.

authorizationServicas the authorization service code, which can be om®i0g§
name, ordce The default value isone

Example

> set handle [make-handle_t]
> $handle bind /.:/test/locnet/adv-group
> $handle setAuthentication pkt_privacy dce_public dce

Exceptions

Bind has not been called
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16.6.11 hyper

A hyper is an 64-bit signed integer. It can contain the values fréhio2°3-1. Since Tcl
does not support 64-bit integers, the Tcl interface uses two 32-bit hexadecimal integers to
represent the hyper value. The pair of integers is in high-word, low-word format.

16.6.11.1 make-hyper Constructor

Syntax
make-hyper  Zinitial-value?
Returns
A handle to the newly created hyper object.
Description
Creates a hyper object and returns a handle to the hyper.
Exceptions
e QOut of memory

* lllegal initial value

16.6.11.2 get Method

Syntax

hHyper get
Returns

The pair of hexadecimal numbers representing the hyper integer.
Description

Returns the stored number.
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16.6.11.3 set Method

Syntax

hHyper set newValue
Returns

Empty string
Description

StoresnewValueinto the hyper object representedhiyyper. newValuemust be a
pair of hexadecimal integers.

Example

> set i [make-hyper]
> $i set {0000 0005}
> $i get

0000 0005

Exceptions

Illegal value for number
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16.6.12 long

A long is an 32-bit signed integer. It can contain the values fréme2®-1.

16.6.12.1 make-long Constructor

Syntax
make-long  ?initial-value?
Returns
A handle to the newly created long.
Description
Creates a long object and returns a handle to the long.
Exceptions
e QOut of memory

* lllegal initial value

16.6.12.2 get Method

Syntax

hLong get
Returns

A number between 32 to 221,
Description

Returns thestored number.
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16.6.12.3 set Method

Syntax
hLong set newValue
Returns
Empty string
Description
StoresnewValueinto the long object represented lyong.
Example

> set i [make-long]
> $i set5

> $i get

5

Exceptions

Illegal value for number
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16.6.13 pipe
A pipe is type that allows a large volume of data to be transferred from the client to the
server or vice versa. This describes the interface to a generic enumerated type.

This implementation 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 pipe is used 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 a pipe is bidirectional (ie,
transfers both input and output data), both methods are available.

16.6.13.1 make-pipe Constructor

Syntax
make- pipe
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

16.6.13.2 setlnputFilename Method

Syntax

hPipe setinputFilename filename
Returns

Empty string
Description

ThesetlnputFilenamemethod sets the source foriaput pipe. It is only available to
the client emulator. This method is a setup step. The file is not opened until an RPC
that uses the pipe is called.

If the file can not be created, a DCE runtime exception will be thrown.
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16.6.13.3 setOutputFilename Method

Syntax

hPipe setOutputFilename filename
Returns

Empty string
Description

ThesetOutputFilenamemethod sets the sink for an output pipe. It is only available
to the client emulator. This method is a setup step. The file is not opetieah RPC
that uses the pipe is called.

If the file can not be opened, a DCE runtime exception will be thrown.

16.6.13.4 dumpFile Method

Syntax

hPipe dumpFile filename
Returns

Empty string
Description

ThedumpFile method reads the data from the input pipe and dumps it to the file. It is
used by the emulated server.

Unlike the client methods, this method reads the data from the pipe and stores it in the
file immediately.

Exceptions

Output file,filename, can not be created
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16.6.13.5 readFile Method

Syntax

hPipe readFile filename
Returns

Empty string
Description

ThereadFile method reads the data from the file and sends it to the output pipe. It is
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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16.6.14 pointer

A pointer is an indirect reference to another object. Where@sanpointer has a specific
type, these pointers are generic. There is no type checking performed on the values being
stored in a pointer. The striddULL is used to denote a NULL pointer.

16.6.14.1 make-pointer Constructor

Syntax

make-pointer  Zinitial-value?
Returns

A handle to the newly created pointer object.
Description

Creates a pointer object and returns a handle to the poirtetialfi/alue is specified,
it is the handle to another object — the object towhich the pointer is pointing.

Exceptions
e Out of memory

* lllegal initial value

16.6.14.2 get Method

Syntax

hPointer get
Returns

The handle of the object to which the pointer is pointing.
Description

Returns the target object BULL if the object is not pointing to another object.
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16.6.14.3 set Method

Syntax

hPointer set newValue
Returns

Empty string
Description

Makes the pointer point to the object associated matValue
Exceptions
e Pointer points ttNULL

* lllegal value

16.6.14.4 -> (dereference) Method

Syntax

hPointer -> method args
Returns

The result of invokingnethodon the object being pointed to.
Description

Dereferences the pointer object and invokes the specified mettetdgd on the
dereferenced object with the associated argumargs)(

Example

> set p [make-pointer]

> set f [make-float 3.14159265]
> $p set $f

> $p -> get

3.14159265

> $p ->set 0.0

> $f get

0.0

Exceptions
e Pointer points ttNULL

* methodand/orargsdoes not apply to dereferenced object
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16.6.14.5 get-pointer-contents Method

Syntax

hPointer  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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16.6.15 short

A short is an 16-bit signed integer. It can contain the values from -32768 to 32767.

16.6.15.1 make-short Constructor

Syntax
make-short  Zinitial-value?
Returns
A handle to the newly created short object.
Description
Creates a short object and returns a handle to the short.
Exceptions
e QOut of memory

* lllegal initial value

16.6.15.2 get Method

Syntax

hShort get
Returns

A number between -32768 and 32767.
Description

Returns the stored number.
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16.6.15.3 set Method

Syntax
hShort set newValue
Returns
Empty string
Description
StoresnewValueinto the short object representedhsghort
Example

> set i [make-short]
> $i set5

> $i get

5

Exceptions

Illegal value for number
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16.6.16 small

A small is an 8-bit signed integer. It can contain the values from -128 to 127.

16.6.16.1 make-small Constructor

Syntax
make-small  Zinitial-value?
Returns
A handle to the newly created small object.
Description
Creates a small object and returns a handle to the small.
Exceptions
e QOut of memory

* lllegal initial value

16.6.16.2 get Method

Syntax

hSmall get
Returns

A number between -128 and 127.
Description

Returns the stored number.
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16.6.16.3 set Method

Syntax
hSmall set newValue
Returns
Empty string
Description
StoresnewValueinto the small object representedhifymaill.
Example

> set i [make-small]
> $i set5

> $i get

5

Exceptions

Illegal value for number
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16.6.17 string

A string is an null-terminated ASCII character sequence.

16.6.17.1 make-string Constructor

Syntax
make-string Zinitial-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

16.6.17.2 get Method

Syntax

hString  get
Returns

A string.
Description

Returns the stored string.
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16.6.17.3 set Method

Syntax
hString set newValue
Returns
Empty string
Description
StoresnewValueinto the string object representedtfytring.
Example

> set s [make-string]

> $s set {abcdefg hijkimnop}
> $s get

abcdefg kijkimnop
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16.6.18 structure
A structure is a user-defined type that is a group of related data objects. This describes the
interface to a generic structure.

There are two constructors available: one for structures that contain a conformant array and
one for structures without a conformantagr. A conformant array is an array with a size
determined at runtime. The second constructor is provided to set this runtime size.

16.6.18.1 make-struct Constructor

Syntax
make- struct
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

16.6.18.2 make-struct Constructor Containing a Conformant Array

Syntax

make- struct size
Returns

A handle to the newly created structure.
Description

Creates an structure object and returns a handle to the object. This is used for structures
that contain a conformant array. The size parameter determines the number of
elements in the conformant array.

Exceptions

Out of memory
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16.6.18.3 members Method

Syntax

hStruct members
Returns

The names of all members of the structure.
Description

Returns a list of the names of the members of the structure.

16.6.18.4 memberName Method

Syntax

hStruct  memberName ?method args?
Returns

The result of applyingnethodto the member given hmemberName
Description

Retrieves the member of the structure usimgnberNamelnvokesmethodandargs
on this member. Iethodis not given, this returns the name of the member object.

Example

> set envTrace [make-xbbHdr_t]

> $envTrace trace set idl_ TRACE_A
> $envTrace log set idl_LOG_LVL2
> $envTrace trace get

idl TRACE_A

> $envTrace log get

idl_ LOG_LVL2

Exceptions
« No member with nammemberName

e Can't applymethodand/orargsto member object
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16.6.19 uhyper

A uhyper is an 64-bit unsigned integer. It can contain the values from®-1o Rike its
signed counterpart, access to the integer is achieved through a pair of high and low words.

16.6.19.1 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 QOut of memory

* lllegal initial value

16.6.19.2 get Method

Syntax

hUhyper get
Returns

The pair of hexadecimal numbers representing the uhyper integer.
Description

Returns the stored number.
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16.6.19.3 set Method

Syntax

hUhyper set newValue
Returns

Empty string
Description

StoresnewValueinto the uhyper object representedhiiyhyper. newValuemust be
a pair of hexadecimal integers.

Example

> set i [make-uhyper]
> $i set {0000 0005}
> $i get

0000 0005

Exceptions

Illegal value for number
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16.6.20 ulong

A ulong is an 32-bit unsigned integer. It can contain the values from%-to 2

16.6.20.1 make-ulong Constructor

Syntax
make-ulong  Zinitial-value?
Returns
A handle to the newly created ulong object.
Description
Creates a long object and returns a handle to the ulong.
Exceptions
e QOut of memory

* lllegal initial value

16.6.20.2 get Method

Syntax

hUlong get
Returns

A number between 0 and21.
Description

Returns the stored number.
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16.6.20.3 set Method

Syntax
hUlong set newValue
Returns
Empty string
Description
StoresnewValueinto the ulong object representedtdylong.
Example

> set i [make-ulong]
> $i set5

> $i get

5

Exceptions

Illegal value for number
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16.6.21 union

A union is a user-defined type, much like a structure. However, all members shared the
same memory, so only one member is valid at any given time. A union has an additional
member, known as the discriminant, which is valid at all times. The discriminant is the key
that determines which of the other members is valid. In order to access a member, that
member must first be valid.

This describes the interface to a generic union.

16.6.21.1 make-union Constructor

Syntax
make- union
Returns
A handle to the newly created union object.
Description
Creates a union object and returns a handle to the object.
Exceptions

Out of memory

16.6.21.2 members Method

Syntax

hUnion members
Returns

The names of all members of the union.
Description

Returns dist of the names of the mdyars of the union. Thisst does not include the
discriminant.
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16.6.21.3 memberName Method

Syntax

hUnion memberName ?method args?
Returns

The result of applyingnethodto the member given hmemberName
Description

Retrieves the member of the union usingmberNamelnvokesmethodandargson
this member. Iimethodis not given, returns the name of the member object.

If the member is not currently valid, an exception is thrown.
Exceptions
* No member with nammemberName
e Can't applymethodand/orargsto member object

 Member is not valid

16.6.21.4 tagName Method

Syntax

hUnion tagName
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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16.6.21.5 tagName Method to Retrieve Discriminant

Syntax

hUnion tagName ?method args?
Returns

The result of applyingnethodto the discriminant given thagName
Description

Retrieves the discriminant of the union usiagName Invokesmethodandargson
this member. Iimethodis not given, returns the name of the discriminant object.

Exceptions
« No member with nammemberName

e Can't applymethodand/orargsto discriminant object

16.6.21.6 currentTag Method

Syntax

hUnion currentTag
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-myUnion]

> $u tagName

theTag

> $u currentTag

alpha

> $u alpha get

a

> $u beta get

error: beta is not active; alpha is currently active

Exceptions

Discriminant value out of domain
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16.6.22 ushort

A ushort is an 16-bit unsigned integer. It can contain the values from 0 to 65535.

16.6.22.1 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 QOut of memory

* lllegal initial value

16.6.22.2 get

Syntax

hUshort get
Returns

A number between 0 and 65535.
Description

Returns the stored number.
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16.6.22.3 set

Syntax
hUshort set newValue
Returns
Empty string
Description
StoresnewValueinto the ushort object representedhhyshort
Example

> set i [make-ushort]
> $i set5

> $i get

5

Exceptions

Illegal value for number
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16.6.23 usmall

A usmall is an 8-bit unsigned integer. It can contain the values from 0 to 255.

16.6.23.1 make-usmall Constructor

Syntax
make-usmall  ?initial-value?
Returns
A handle to the newly created usmall object.
Description
Creates a small object and returns a handle to the usmall.
Exceptions
e QOut of memory

* lllegal initial value

16.6.23.2 get Method

Syntax

hUsmall get
Returns

A number between 0 and 255.
Description

Returns the stored number.
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16.6.23.3 set Method

Syntax
hUsmall set newValue
Returns
Empty string
Description
StoresnewValueinto the usmall object representedhiysmall.
Example

> set i [make-usmall]
> $i set5

> $i get

5

Exceptions

Illegal value for number
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16.7 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 interfacetidefini
Description

This is how to call an RPC. Each parameter in the interface definitiondingl
output parameters) must be provided via handles to the real data.

Example

In this example, result is arror_status_t object which contains the DCE status of
the RPC call. The valugc_s_okaymeans that the call was successful from DCE’s
point of view.

> set result [xbdValidateAddr $handle $streetAddr \
$status $msg $output]

> $result get

rpc_s_okay

Exceptions
e Call timed out
 RPCis not defined in the interface

e Wrong number of arguments
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16.8 Printing Objects

16.8.1 print

The following print routine is valid for all types defined in the IDL.
Syntax

$handle print label ?fileld?
Returns

Printout of the specified object or an empty string.
Description

Theprint method dumps the contents of a data handle in text format. If the object
contains nested objects.(., arrays, structures, unions, pointers), the contained
objects are also displayed.

If fileld is provided, the output goes to the file hanfileld must be created using
Tcl's open command. fileld is not provided, the output goes to standard output.

labelis used as the label of the main object.
Example

> set x [make-mystructl_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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16.9 Getting the Type of an Object - typeOfHandle

All objects may retrieve their type using ttypeOfHandle method.
Syntax
handle typeOfHandle
Returns
A string representing the type of the object
Description

ThetypeOfHandle method returns the type of the object. The current types returned
areBYTE, 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-mystructl_t]

> $x typeOfHandle
STRUCT
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16.10 RPC Calls in the Emulated Server

In the emulated server, DCE is in 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 is a
user-defined procedure which is responsible for producing valid output values in the output
parameters, and for returning a valid return value.

The following procedure represents a template for the RPC procedures. In this example, the
operation takes two input parameterar{dle andstreetAdd}, and produces three output
parametersstatus msg andoutpuf). In addition, the operation returns an object of type
error_status_t indicating the status of the RPC call.

proc xbdValidateAddr {handle streetAddr status msg output} {
puts "entered xbdValidateAddr"
# display streetAddr

# compute status, msg, and output

return [make-error_status_t rpc_s_okay]

}

If any error occurs wthin a proceduréor an operation, the emulated server replies with an
error status ofpc_s_unknown_reject
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16.11 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,
as a string.

Syntax

constantName
Returns

The value of the constant defined in the interface
Description

Constants can represent numeric or textural values.

16-73



MYNAH System Scripting Guide BR 007-252-008
DCE Extension Package Issue 3, October 1997
Release 5.2

16.12 Destroying Objects

All objects instantiated may be removed usingdastroy method.

16.12.1 destroy

Syntax

handle 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 TTehame command as follows in the
example.

Example
Both of these are equivalent:
> $object destroy

> rename $object {}
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16.13 Deleting Handles and Objects

ThexmyDceScopanethod is used to automatically delete objects that were created. In
addition, there are a series of methods that can be used to supgbdeScope

16.13.1 xmyDceScope

Syntax

xmyDceScope body
Returns

The result of executingody
Description

ThexmyDceScopecommand evaluates the Tcl commandsaddy, ensuring that all
objects created inodyare deleted when finished. This is done regardless of the reason
thatbodyexits, 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-long 5]; # create an input parameter
set out [make-pointer];  # create an output parameter
rpc-call $in $out; # call the RPC
$out print out; # print the output parameter
h # delete in and out
Exceptions

Another scope is active
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16.13.2 Methods Supporting the Deletion of Objects

These commands are provided for backward-comifigtii’ hey should not be used in new
scripts. The newmyDceScopecommand should be used instead.

16.13.2.1 xmyDceDeleteHandles

Syntax

xmyDceDeleteHandles ?handlel? ... ?HandleN?
Returns

An empty string
Description

ThexmyDceDeleteHandlesommand deletes all the handles given as arguments.
There is no error checking done to determine if the handles exist. This is used for bulk
deletion of handles.

Examples
This deletes the handleBentConnlandclientConn2
> xmyDceDeleteHandles clientConn1 clientConn2
This delete all handles.

> xmyDceDeleteHandles [info commands .xmyDceBinding*]
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16.13.2.2 xmyDceDeleteAllHandles

Syntax
xmyDceDeleteAllHandles
Returns
An empty string
Description

ThexmyDceDeleteAllHandlescommand deletes all handles used by DCE. These are
commands that matckmyDceBinding*. There is no error checking.

Examples
These two example are equivalent.
> xmyDceDeleteHandles [info commands .xmyDceBinding*]

> xmyDceDeleteAllHandles

16.13.2.3 xmyDceDeleteDataHandles

Syntax
xmyDceDeleteDataHandles
Returns
An empty string
Description

ThexmyDceDeleteDataHandlegommand deletes all handles that are not of type
handle_t

Example
This delete all data handles.

> xmyDceDeleteDataHandles
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16.13.2.4 xmyDceSaveHandles

Syntax

DCE Package:Handles:Restoring
xmyDceSaveHandles

Returns
An empty string

Description

ThexmyDceSaveHandlegommand saves the list of all handles currently in use. The
xmyDceRestoreHandlesommand deletes all handles not in this list. The list is
stored in thekmyG__HandlesToSaveassociative array.

Example
This saves and restores a set of handles.
> xmyDceSaveHandles
> #contents of a script

> xmyDceRestoreHandles

16.13.2.5 xmyDceRestoreHandles

Syntax
xmyDceRestoreHandles
Returns
An empty string
Description

ThexmyDceRestoreHandlesommand restores the set of handles to the set
previously marked wittkmyDceSaveHandles It does this by deleting all of the
handles that were not marked uskmgyDceSaveHandles

Example
This saves and restores a set of handles.
> xmyDceSaveHandles
> # contents of a script

> xmyDceRestoreHandles
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16.14 Getting the Interface- xmyDcelnterface
You may get the name of the current interface handle usingrtiBcelnterface
command.
Syntax
xmyDcelnterface
Returns
The name of the interface handle
Description

ThexmyDcelnterface command returns the name of the interface that is being used
in the emulated client or emulated server.

Example
> set interface [xmyDcelnterface]

> $interface name
tutorial

> $interface uuid
000b6ed6-debb-11al-bcc2-80606abaaa77
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16.15 DCE/Async Commands

ThexmyDceRecordEnterOperation xmyDceRecordExitOperation 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 (X&Y_DCE_RUNNING_UNDER_ASYNC

is not set).

These commands are used in the template scripts produced by the parser.

16.15.1 xmyDceRecordEnterOperation

Syntax

xmyDceRecordEnterOperation operationName
Returns

An empty string
Description

ThexmyDceRecordEnterOperation command records the entry into the operation.

Example
> xmyDceRecordEnterOperation rpc-1
> rpc-1 $handle $output; # call the RPC
> $output print output; # dump the output parameter

> xmyDceRecordExitOperation rpc-1 “OKAY”

16-80



BR 007-252-008 MYNAH System Scripting Guide
Issue 3, October 1997 DCE Extension Package
Release 5.2

16.15.2 xmyDceRecordExitOperation

Syntax
xmyDceRecordExitOperation operationName status
Returns
An empty string
Description
ThexmyDceRecordExitOperationcommand records the exit status of the operation.

statusmust be one dDKAY , EVAL_FAILED , PARAM_BAD,
ILLEGAL_RETURN , RETURN_BAD, CLIENT_OP_FAILED

Example
xmyDceRecordEnterOperation rpc-1
rpc-1 $handle $output; # call the RPC
$output print output; # dump the output parameter

xmyDceRecordExitOperation rpc-1 “OKAY”
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16.15.3 xmyDceCallRpc

Syntax

xmyDceCallRpc  rpc ?args?
Returns

The result of callingpc
Description

ThexmyDceCallRpccommand calls the RPC with the arguments, catching any Tcl
error response. If an error occurs, it catsyDceRecordExitOperationwith
CLIENT_OP_FAILED status and rethrows the error.

Example
Record an exit due to an error return from the RPC.

xmyDceRecordEnterOperation rpc-1

xmyDceCallRpc rpc-1 $handle $output; # call the RPC
$output print output; # dump the outputs
xmyDceRecordExitOperation rpc-1 “OKAY”
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17. GUI Tcl Language Extensions

The GUI test domain of the MYNAH system provides the ability to test GUI applications
running under the X Window System or MicrootVindows™ 3.1, Windows95, or
Windows NT® systems. It does this by interfacing to existing vendor tools (e.g.,

QA Partnef™, QC/Replay", and XRunné?).

There are no language extensions provided specifically for the GUI test domain. Users
write test scripts for the specific tool they are using. The MYNAH System treats these
scripts just like any other MYNAH script. They must, however, be executed as special
engines that are configured for the appropriate vendor toolThey may execute the scripts
using the MYNAH GUI or the MYNAH CLUI, or as a child script of another MYNAH
script using the Child Script language extensions. See the description of Child Script
language extensions Bection 7




MYNAH System Scripting Guide BR 007-252-008
GUI Tcl Language Extensions Issue 3, October 1997
Release 5.2

17-2



BR 007-252-008 MYNAH System Scripting Guide
Issue 3, October 1997 Basic Tcl Commands
Release 5.2

Appendix A: Basic Tcl Commands

This Appendix contains hard copy versions of the manual pages for the the basic Tcl
commands.

As in Sectiorb, in this Appendix the ternfdeNameandfileld are used. While they seem
similar, possibly synonymous, they are very different.

fileNameis the name of afile in the operating system,fdaltl is an identifier Tcl creates
when you opefileNameusing theopen (SectionA.39) commandfileld is a handle to the
openfileName. For example, assume you have a file cdllegin_scriptland you want to
open it. You could type the follawg:

> open Login_scriptl
file3

Login_scriptlis afileNameandfile3 is afileld. As with all handles, you can assigfield
to a variable, such as in

> set x [open Login_script1]
file3
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Al append

Syntax
append varName value ?value value ...?

Description

Theappendcommand append all of thvaluearguments to the current value of
variablevarName. If varName doesn't exist, it is given a value equal to the
concatenation of all thealuearguments. 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

Description

arrayName ?arg arg ...?

Thearray command performs one of several operations on the variable given by
arrayName arraynamemust be the name of an existing array variable.dpi®n
argument determines what action is carried out by the command. Theptigak
(which may be abbreviated) are:

array anymore arrayName searchid

Returns 1 if there are any more elements left to be processed in an
array search, 0 if all elements have already been returned.
Searchldndicates which search @amrayNameo check, and must
have been the return value from a previous invocatiarrafy
startsearch This option is particularly useful if an array has an
element with an empty name, since the return value &oay
nextelementwon’t indicate whether the search has been
completed.

array donesearcharrayName searchld

This command terminates an array search and destroys all the state
associated with that sear@®earchldindicates which search on
arrayNameto destroy, and must have been the return value from

a previous invocation ddrray startsearch. Returns an empty

string.

array namesarrayName

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 nextelementarrayName searchid

Returns the name of the next elemerdrimyName or an empty
string if all elements oirrayNamehave already been returned in
this search. Theearchldargument 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 ag#y
donesearchhad been invoked; this will cauagray 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 commandriitializes anelement-by-element search through
the array given bgarrayName such that invocations of ttagray
nextelementcommand will return the names of the individual
elements in the array. When the search has been completed, the
array donesearchcommand should be invoked. The return value
is a search identifier that must be usedriray nextelementand
array donesearchcommands; it allows multiple searches to be
underway simultaneously for the same array.
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A.3 break
Syntax
break
Description

Thebreak command may be invoked only inside the body of a looping command such
asfor orforeach orwhile. It returns a TCL_BREAK code to signal the innermost
containing loop command to return immediately.
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A4

case

Syntax

case string ?in?  patList body ?patlList body 22
case string ?in?{ patList body ?patlList body .7}

Description

NOTE — Thecasecommand is obsolete and is supported
only for backward compdtility. At some point in the
future it may be removed entirely. You should use the
switch command instead.

Thecasecommand matchestring against each of theatListarguments in order.
EachpatListargumentis a list of one or more patterns. If any of these patterns matches
stringthencaseevaluates the followingodyargument by passing it recursively to the
Tclinterpreter and returns the result of that evaluation. Ratttistargument consists

of a single pattern or list of patterns. Each pattern may contain dhg wfild-cards
described undestring match. If a patListargument islefault, the corresponding

body will be evaluated if npatListmatchesstring. If no patListargument matches
string and no default is given, then tbasecommand returns an empty string.

Two syntaxes are provided for tpatListandbodyarguments. 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 commands togéthea 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 thatListarguments are in braces in 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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A5 catch

Syntax

catch script ?varName?
Description

Thecatch command may be used to prevent errors from aborting command
interpretationcatch calls the Tcl interpreter recursively to execsiept, and always
returns a TCL_OK code, regardless of any errors that might occur while executing
script. The return value fromatchis a decimal string giving the code returned by the
Tcl interpreter after executirggript This will be0 (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 (see tcl.h for the dedins of code values). thevarName
argument is given, then it gives the name of a varialieh will set the variable to

the string returned fromcript (either a result or an error message).
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A6 cd

Syntax
cd ?2dirName?
Description

cd change the current working directorydioName, or to the home directory (as
specified in the HOME environment variableflifNameis not given. IfdirName
starts with a tilde, then tilde-expansion is done as describddfofildeSubst
Returns an empty string.
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A.7 close

Syntax

close fileld
Description

Closes the file given bfjleld. fileid must be the return value from a previous
invocation of theopencommand; after this command, it should not be used argym

If fileld refers to a command pipeline instead of a file, tiesewaits for the children

to complete. The normal result of this command is an empty string, but errors are
returned if there are problems in 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 a list and concatenates them into a single list.
It also eliminates leading and trailing spaces inditggs and adds a single separator
space betweearg's. It pemmits any number of arguments. For example, the command

concatab {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
continue
Description

Thecontinue command may be invoked only inside the body of a looping command
such ador orforeach orwhile. It returns a TCL_CONTINUE code to 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

Theeof command returns 1 if an end-of-file catmeh has ocarred orfileld, O
otherwisefileid must have been the return value from a previous capea, or it
may bestdin, stdout, or stderr to refer to one of the standard 1/O channels.
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A1l error

Syntax

error message ? info ? ? code?
Description

Returns a TCL_ERROR code, which causes command interpretation to be unwound.
Messageés 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
variableerrorinfo . errorinfo is used to accumulate a stack trace of what was in
progress when an error occurred; as nested commands unwind, the Tcl interpreter adds
information toerrorinfo . If theinfo argument is present, it is used to initialize

errorinfo and the first increment of unwind information will not be added by the Tcl
interpreter. In other words, the command containingether command will not

appear irerrorinfo ; inits place will benfo. This feature is most useful in conjunction

with thecatch command: if a caught error cannot be handled successfifithcan be

used to return a stack trace reflecting the original point of occurrence of the error:

catch {...} errMsg set savedInfo $errorinfo ... error \
$errMsg $savedinfo

If the codeargument is present, then its value is stored iretr@Code global

variable. This variable is intended to hold a machine-readable description of the error
in cases where such information is available; see the section BUILT-IN VARIABLES
below for information on the proper format for the variable. Ifabhdeargument is

not present, thearrorCode 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

Theeval command concatenates all its arguments in the same fashioncasthae
command, passes the concatenated string to the Tcl interpreter recursively, and returns
the result of that evaluation (or any error generated bsvigltakes one or more
arguments, which together comprise a Tcl script containing one or more commands.
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A.13 exec
Syntax
exec ?switches ? arg ?arg.. °?
Description

Theexeccommand treats its arguments as the specification of one or more
subprocesses to execute. The arguments take the form of a standard shell pipeline
where eaclarg becomes one word of a command, and eastindt command

becomes a subprocess.

If the initial arguments texecstart 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.

-— Marks the 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 usexéy

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 flgeName’' fileNamemay

either be in a separate argument from “<” or in the same argument with no
intervening space (i.e. ‘fdteName).

| 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 byileNameis 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 wpen It is used as the standard input
for the first command in the pipelingileld must have been
opened for reading.

<<value Valueis 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 namedileName overwriting its previous contents.

>& fileName Both standard output from the last command and standard error
from all commands are redirected to the file nafiledlame
overwriting its previous contents.

>>fileName Standard output from the last command is redirected to the file
namedfileName appending to it rather than overwriting it.

2>>fileName Standard error from all commands in the pipeline is redirected to
the file namedileName 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 nafileBlame
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 wpen Standard output from the last
command is redirected fideld’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 wpen Standard error from all
commands in the pipeline is redirectediteld’s file. The file
must have been opened for writing.

>&@ fileld fileid must be the identifier for an open file, such as the return
value from a previous call mpen 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 nbéen redirected then te@eccommand 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, tagacwill return an error and the error
message will include the pipeline’s output followed by error messages describing the
abnormal terminations; trerorCode 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 ekexwill return an

error; the error message will include the pipeline’s standard output, followed by
messages about abnormal terminations (if any), followed by the standarogpuar

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
theexeccommand 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, anorexutput 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-likeibstitutionsare performed on the
arguments to commands.
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A.14 exit

Syntax
exit ?returnCode ?
Description

Terminate the process, returnirgjurnCodeto the system as the exit status. If
returnCodeisn’t specified then it defaults to 0.
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A.15 expr
Syntax
expr arg ?argarg... ?
Description

Concatenatearg'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 expresions, and they have the same meaaimg)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 pemitted 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 standagcotation. 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] As a Tcl command enclosed in brackets. The command will be executed
and its result will be used as the operand.
[6] As a mathematical function whose arguments have any of the above
forms for operands, such asifi($x)’. See below for a list of defined
functions.

Where substitutions occur aboed. insidajuoted strings), they aregiermed by the
expression processor. However, an additional layer of substitutiorineagdy 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 stitutions on the contes

For some examples of simple expressions, suppose the variaddethe value 3 and
the variableb has the value 6. Then the command on the left 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 integs.

* | % 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, less than or equal, and greater than or equal.
Each operator produces 1 if the cifiwh is true, Ootherwise.
These operators may be applied to strings as well as numeric
operands, in which case string comparison is used.

== I= 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.

A Bit-wise exclusive OR. Valid for integer operands only.
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| Bit-wise OR. Valid for integer operands only.

&& Logical AND. Produces a 1 result if both operands are non-zero,
0 otherwise. Valid for numeric operands only (integers or
floating-point).

I Logical OR. Produces a 0 result if both operands are zero, 1
otherwise. Valid for numeric operands only (integers or
floating-point).

X?y.z If-then-else, as in C. K evaluates to non-zero, then tlesult is
the value ofy. Otherwise the result is the valuezoT hex 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-rightithin the same precdence level. For example,
the command

expr4*2 <7
returns 0.

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 valugvoNote,
however, that this is only true if the entire expression is enclosed in braces; otherwise
the Tcl parser will evaluate bofa] and[b] before invoking thexpr command.

Math Functions
Tcl supports the following mathematical functions in expressions:

acos cos hypot sinkasincosh log sqrtatanexp logl0 tanatan2
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(@rg) Returns the absolute value of arg. Arg may be either integer or
floating-point, and the result is returned in the same form.

double(@rg) If argis a floating value, returrerg, 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 is an integer value, returasg, otherwise convertarg to

integer by rounding and returns the converted value.

In addition to these predifined functions, applications médiyndedditional functions
usingTcl_CreateMathFunc().

Types, Overflow, and Precsion

All internal computations involving integers are done with the C typg, and all

internal computations involving floating-point are done with the C tyqaele When
converting a string to floating-point, exponent overflow is detected and results in a Tcl
error. For conversion to integer from string, detection of overflow depends on the
behavior of some routines in the local C lity;aso itshould be regarded as unreliable.

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 is introddcafter which floahg-point is

used. For example,

expr5/4
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.adr an “e” so that they vill not
look like integer values. For example,

expr 20.0/5.0

returns “4.0”, not “4”. The global variablécl_precisiondetermines the the number
of significant digits that are retained when floating values are converted to strings
(except that trailing zeroes are omitted)tclf precisionis unset then 6 digits of
precision are used. To retain all of the significant bits of an IEEE floating-point
number setcl_precisionto 17; if a value is converted to string with 17 digits of
precision and then converted back to binary for some later calculation, titeénges
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 #peif format specifier

%d for integers anéog for floating-point values. For example, the commands
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expr {"0x03" > "2"} expr {"0Oy" < "0x12"}

both return 1. The first comparison is done using integer comparison, and the second
is done using string comparison after the second operand is converted to the string
“1811.
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A.16 file

Syntax

option name? arg arg ... ?

Description

Thefile command provides several operations on a file’s name or attribatesis
the name of a file; if it starts with a tilde, then tildéstitution is done befe
executing the command (see the manual entrydbrTildeSubst for details).Option
indicates what to do with the file name. Any unique abbreviationgtonis
acceptable. The valid options are:

file atime name
Returns a decimal string giving the time at which fisenewas
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 charactersnameup to but not including the
last slash character. If there are no slasheainethen returns
“.". If the last slash innameis its first character, then return ““/”.

file executablename
Returnsl if file nameis executable by the current user,
otherwise.

file existsname
Returnsl if file nameexists and the current user has search
privileges for the directories leading toQtptherwise.

file extensionname
Returns all of the charactersnameafter and including the last
dot inname If there is no dot imamethen returns the empty
string.

file isdirectory name
Returnsl if file nameis a directoryp otherwise.

file isfile name
Returnsl if file nameis a regular filep otherwise.

file Istat name varName
Same astat option (see below) except uses Istat kernel call
instead ofstat This means that ifiamerefers to a symbolic link
the information returned marNameis for thelink 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 asstia¢ option.

file mtime name
Returns a decimal string giving the time at which fisenewas
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 nameis owned by the current usérptherwise.

file readable name
Returnsl if file nameis readable by the current use@ntherwise.

file readlink name
Returns the value of the symbolic link givenrmme(i.e. the
name of the file it points to). Hameisn'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 charactersinameup to but not including the
last ““.” character in the name. ffamedoesn’t contain a dot, then
returnsname

file sizename
Returns a decimal string giving the size of filamein 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 varNameto hold information returned from the kernel call.
VarNameis treated as an array variable, and the following
elements of that variablreset:atime, 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
statreturn structure; see the manual entrystat for details on the
meanings of the values. Thge element gives the type of the file
in the same form returned by the comméiledtype. This
command returns an empty string.

file tail name
Returns all of the charactersnameafter the last slash. ffame
contains no slashes then retunasne
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file type name
Returns a string giving the type of filmme which will be one of
file, directory, characterSpecial blockSpecial fifo, link , or
socket

file writable name
Returnsl if file nameis writable by the current usérptherwise.
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A.17 flush

Syntax

flush  fileld
Description

Flushes any output that has been bufferedil@d. fileid must have been the return
value from a previous call wpen, or it may bestdout or stderr to access one of the
standard /O streams; it must refer to a file 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 is a looping command, similar in structure to thioCstatement. Thstart, next
andbodyarguments must be Tcl command strings,tastils an expression string. The
for command first invokes the Tcl interpreter to exestdet Then it repeatedly
evaluategestas an expression; if the result is non-zero it invokes the Tcl interpreter
onbody then invokes the Tcl interpreter naxt then repeats the loop. The command
terminates whetestevaluates to 0. If aontinue command is invoked withibody
then any remaining commands in the current executimodyare skipped;
processing continues by invoking the Tcl interpretenext then evaluatingest and
soon. If dbreak command is invoked ithin bodyor next then thdor command will
return immediately. The operationlmfeak andcontinue are similar to the
corresponding statements inEar returns an empty string.
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A.19 foreach

Syntax
foreach  varname list body
Description

In this commandrarnameis the name of a variablist is a list of values to assign to
varname andbodyis a Tcl script. For each elementlist (in order from left to right),
foreach assigns the contents of the fieldvirnameas if thelindex command had
been used to extract the field, then calls the Tcl interpreter to exmxiyteThebreak
andcontinue statements may be invoked inshtedy, with the same effect as in the
for commandForeachreturns 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 as the ARBHIE
procedure (it usesprintf in its implementation)i-ormatStringindicates how to
format the result, usingy conversion specifiers as $printf, and the additional
arguments, if any, provide values to be sifttstd into the result. The return value
from format is the formatted string.

Details On Formatting

The command operates by scanrfimgnatStringfrom left to right. Each character

from the format string is appended to the result string unless it is a percent sign. If the
character is &b 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 successiy¢o a particular format and

the result is appended to the result string in place of the conversion specifier. If there
are multiple conversion specifierstime format string, then each one controls the
conversion of one additionalg. Theformat command must be given enougftys

to meet the needs of all of the conversion specifiefsrmatString

Each conversion specifier may contain up to six different parts: an XPG3 position
specifier, a set of flags, a minimum field width, a precision, a length modifier, and a
conversion character. Any of these fields may be omitted except for the conversion
character. The fields that are present must appear in the order given above. The
paragraphs below discuss each of these fields in turn.

If the % is followed by a decimal number an&,aas 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 tharfjrét the

conversion specifier requires multiple arguments becauseludracters in the

specifier then successive arguments are used, starting with the argument given by the
number. This follows the XPG3 conventions for positionatHjess. If there are any
positional speifiers informatStringthen all of the specifiers must besgimnal.

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 in its field
(numbers are normallgght-justified with leading spaces if needed).

+ Specifies that a number should always be printed with a sign, even if
positive.
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space Specifies that a spasbould be added to the beginningled number if
the first character isn't a sign.

0 Specifies that the number should be padded detheith 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 unless itis zero.
For all floating-point conversiong,(E, f, g, andG) it guarantees that the
result always has a decimal point. lgoandG conversions it specifies

that trailing zeroes should not be removed.

The third portion of a conversion specifier is a nungieing a minimum field width

for this conversion. It igypically 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 left of the converted argument, Ganthe

flags may be used to specify padding with zeroes on the left or with spaces on the
right, respectively. If the minimum field width is specifiedrasther than a humber,
then the next argument to tl@mat command determines the minimum field width;

it must be a numeric string.

The fourth portion of a conversion specifier is a precision, whickistsnof a period
followed by a number. The number is used in different ways for different conversions.
Fore, E, andf conversions it specifies the number of digits to appetiretoight of

the decimal point. Fag andG conversions it specifies the total number of digits to
appear, including those on both sides of the decimal point (however, trailing zeroes
after the decimal point will still be omitted unless thitag has been specified). For
integer conversions, it specifies a mimimum numbetligits to print (leading eroes

will be added if necessary). Feconversions it specifies the maximum number of
characters to be printed; if the strindpisger than this then the trailintparacters will

be dropped. If the precision is specified withather than a number then the next
argument to théormat command determines the precision; it must be a numeric
string.

The fourth part of a conversion specifier is a length modifier, which musbbé If
it is h it specifies that the numeric value should be truncated to a 16-bit value before
converting. This option is rarely useful. Theodifier is ignored.

The last thing in a conversion specifier is an alphabetic character that determines what
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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i Convert integer to signed decimal string; the integer may either be in
decimal, in octal (with a leadir® or in hexadecimal (with a leadiifx).

o] Convert integer to unsigned octal string.

x orX  Convert integer to unsigned hexadecimal string, using digits
“0123456789abcd® for x and “0123456789ABCDEF” foiX).
Convert integer to the 8-bit character it represents.

S No conversion; just insert string.

f Convert floating-point number to signed decimal string of the form
XX.yyy where the number ofs is determined by the precision (default:
6). If the precision is 0 then no decimal point is output.

eore  Convert floating-point number to scientific notation in the form
X.yyyetzz where the number ofs is determined by the precision
(default: 6). If the precision is 0 then no decimal point is output. IEthe
form is used thek is printed instead af.

gorG If the exponent is less than —4 or greater than or equal to the precision,

%

then convert floating-point number as #6e or %E . Otherwise convert
as for%f. Trailing zeroes and a trailing decimal point are omitted.

No conversion: just inse?.

For the numerical conversions the argument being converted must be an integer or
floating-point string; format converts the argument to binary and then converts it back
to a string according to the conversion specifier.

Differences From Ansi Sprintf

The behavior of the format command is the same as the ANBIi@f 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 modifier present and real values are always converted ak if the
modifier were present (i.e. tyguble 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 ? varName?
Description

Thegetscommand reads the next line from the file giverfileyd and discards the
terminating newline character.\irNameis specified then the line is 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 aad\Nameis set to an empty string.\tairNameis 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 anyatbesaAn empty

string will also be returned if a line contains no characters except the newlawf, so
may have to be used to determine what really happened. If the last character in the file
is not a newline character thgatsbehaves 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
getscommand.
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A.22 glob

Syntax
glob ?switches ? 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 gbdlternarguments.

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 withoutar; 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 jpatterneven if it starts with a.

Thepatternarguments may contain any of the following special characters:

? Matches any single character.

* Matches any sequence of zero or more characters.

[charg Matches any single charactercimars If charscontains a sequence of
the forma—b then any character betweandb (inclusive) will match.

\X Matches the charactgr

{a,b,...} Matches any of the strings 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 csHapbing 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
global varname ?varname.. ?
Description

The command is ignored unless a Tcl procedure is being interpreted. If so then it
declares the givemarnamés 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 tivarname will refer to the global variable by the same
name.

A-35



MYNAH System Scripting Guide BR 007-252-008

Basic Tcl Commands Issue 3, October 1997
Release 5.2
A.24 history
Syntax
history ?option ? ? arg arg ... ?
Description

Thehistory command performs one of several operations related to recently-executed
commands recorded inhastory list. Each of these recorded commands is referred to
as an “event”. When specifying an event to tiistory command, the following

forms may be used:

[1] A number: ifpositive, it refers to the event with that nioen (all events are
numbered starting at 1). If the number is negative, it selects an event
relative to the current event] refers to the previous everf to the one
before that, and so on).

[2] A string: selects the most recent event that matches the 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’exe®
Adds thecommandargument to thaistory list as a new event. If
execis specified (or abbreviated) then the command is also
executed and its result is returned.execisn’t specified then an
empty string is returned as result.

history changenewValue?even®
Replaces the value recorded for an event wiWwValue Event
specifies the event to replace, and defaults todlhentevent (not
event-1). This command is intended for use in commands that
implement new forms of history suligtion and wish to replace
the current event (which invokes the substitution) with the
command created through substitution. The return value is an
empty string.

history event 7even®
Returns the value of the event givendwent Eventdefaults to
-1 This command causes history revision to occur: see below for
details.
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history info ?counf
Returns a formatted string (intended for humans to read) giving
the event number and contents for each of the events in the history
list except the current event. dbuntis specified then only the
most recentountevents are returned.

history keep count
This command may be used to change the size of the history list to
countevents. 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. Itis useful for things like printing the event number in
command-line prompts.

history redo ?even?
Re-executes the command indicatecbgntand return its result.
Eventdefaults te-1. This command results in history revision: see
below for details.

history substitute old new?even?
Retrieves the command givenéyent(—1by default), replace any
occurrences afld by newin the command (only simple character
equality is supported; no wild cards), execute the resulting
command, and return the result of that execution. This command
results in history revision: see below for details.

history words selector?even?
Retrieves from the command givendyent(—1 by default) the
words given byselector and return those words in a string
separated by spaces. Tdwectorargument has three forms. If it
is a single number then it selects the word given by thabauf
for the command namé,for its first argument, and so on). If it
consists of two numbers separated by a dash, then it selects all the
arguments between those two. Othervgiskectoris treated as a
pattern; all words matching that pattern (in the sensgriofg
match) are returned. In the numeric for@may be used to select
the last word of a command. For example, suppose the most recent
command in the history list is

format {%s is %d years old} Alice
[expr $agelnMonths/12]

Below are some history commands and the results they would
produce:
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history words $ [expr $agelnMonths/12]

history words 1-2 {%s is %d years old} Alice

history words *a*o* {%s is %d years old} \
[expr $agelnMonths/12]

History words results in history revision: see below for detalils.

History Revision

The history optiongvent redo, substitute, andwords 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 ¢ [expr $b+2]

History revision is needed because event specifiers-likee only valid at a particular
time: once more events have been added to the history list a different event specifier
would be needed.

History revision occurs even whérstory is invoked indirectly from the current event
(e.g. a user types a command that invokes a Tcl procedure that itmstioeg): the
top-level command whose execution eventually resultechistary command is
replaced.

If you wish to invoke commands likestory words without history revision, yoaan
usehistory eventto save the current history event and thenhis®ry changeto
restore it later.
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Syntax
if exprl ?then? bodyl elseif expr2 ?then? body2 \
elseif ... ?else? ? bodyN?
Description

Theif command evaluatexprlas an expression (in the same way ¢xar evaluates

its argument). The value of the expression must be a boolean (a numeric value, where
0 is false and anything is true, or a string value sudtuasor yesfor true andalse

or no for false); if it is true thebodylis executed by passing it to the Tcl interpreter.
Otherwiseexpr2is evaluated as an expression and if it is true lthoety2 is executed,

and so on. If none of the expressions evaluates to trudotitliNis executed. The

then andelsearguments are optional “noise words” to make the command easier to
read. There may be any numbeletdeif clauses, including zer@odyNmay also be
omitted as long aslseis 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 hodyN

A-39



MYNAH System Scripting Guide BR 007-252-008
Basic Tcl Commands Issue 3, October 1997
Release 5.2

A.26 incr

Syntax
incr  varName ?increment ?
Description

Increments the value stored in the variable whose nawsl&ame The value of the
variable must be an integer.iticrements supplied then its value (which must be an
integer) is added to the value of variab&@Name otherwise 1 is added t@rName
The new value is stored as a decimal string in variaddllameand also returned as
result.
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A.27 info
Syntax
info  option “?argarg ... ?
Description

The command provides information about various internals of the Tcl interpreter. The
legaloption’s (which may be abbreviated) are:

info args procname
Returns a list containing the names of the arguments to procedure
procnamein order.Prochnamemust be the name of a Tcl
command procedure.

info body procname
Returns the body of procedyseocnameProcnamemust 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?patterr?
If patternisn’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 usingpttoe command. If
patternis specified, only those names matchiragternare
returned. Matching is determined using the same rules as for
string match.

info completecommand
Returns 1 itommands 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 0 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
Procnamanust be the name of a Tcl command procedureaemd
must be the name of an argument to that proceduegg tfoesn’t
have a default value then the command retOrr@3therwise it
returnsl and places the default valueaw into variablevarname

A-41



MYNAH System Scripting Guide BR 007-252-008

Basic Tcl Commands
Release 5.2

Issue 3, October 1997

info existsvarName

Returnsl if the variable namedarNameexists in the current
context (either as a global or local variable), retrotherwise.

info globals ?patterr?

If patternisn’t specified, returns a list of all the names of
currently-defined global variables.patternis specified, only
those names matchiqpatternare returned. Matching is
determined using the same rules asstang match.

info level mumbeP

info library

If numberis not specified, thisommand returns a number giving
the stack level of the invoking procedure, or 0 if the command is
invoked at top-level. lhumberis specified, then the resultis a list
consisting of the name and arguments for the procedure call at
levelnumberon the stack. Ifiumberis 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 defit value for the library is compiledto

Tcl, but it may be overridden by segthe TCL_LIBRARY
environment variable. If there is no TCL_LIBRARY variable and
no compiled-in value then and error is generated. Sdibthey
manual entry for details of the facilities provided by the Tcl script
library. Normally eaclapplication 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 (whereappis the application’s name) to
hold the location of that application’s library directory.

info locals ?patterrf?

info patchlevel

If patternisn’t specified, returns a list of all the names of
currently-defined local variables, including arguments to the
current procedure, if any. Variables defined withdhsbal and
upvar commands will not be returned plétternis specified, only
those names matchimpatternare returned. Matching is
determined using the same rules asstang match.

Returns a decimal integer giving the current patch level for Tcl.
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The patch level is incremented for each new release or patch, and
it uniquely identifies an official version of Tcl.

info procs ?patterr?

info script

info tclversion

If patternisn’t specified, returns a list of all the names of Tcl
command procedures.phtternis specified, only those names
matchingpatternare 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 soeirce
command), then this command returns the name of the innermost
file being processed. Otherwise the command returns an empty
string.

Returns the version number for this version of Tcl in the fogm
where changes torepresent major changes with probable
incompatibilitiesand changes tprepresent small enhancements
and bug fixes that retain backward compétib

info vars ?patterr?

If patternisn’t specified, returns a list of all the names of
currently-visible variables, including both locals and
currently-visible globals. [patternis specified, only those names
matchingpatternare returned. Matching is determined using the
same rules as fatring match.
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A.28 join

Syntax
join list  ?joinString  ?
Description

Thelist argument must be a valid Tcl list. This command returns the string formed by
joining all of the elements @ikt together withjoinStringseparating each adjacent pair
of elements. Th@inStringargument defaults to a space character.
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A.29 lappend
Syntax
lappend varName value  ?value value ... ?
Description

The command treats the variable givenvByNameas a list and appends each of the
valuearguments to that list as a separate element, with spaces between elements. If
varNamedoesn't exist, it is created as a list with elements given byahe
argumentsLappend is similar toappend except that thgalues are appended as list
elements rather than raw text. This command provides a relatively efficient way to
build up large lists. For exampleldppend a $t' is much more efficient than Set

a [concat $a [list $b]]’ when $ais long.
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A.30 library

Syntax

auto_execok cmd

auto_load cmd

auto_mkindex  dir pattern pattern ...
auto_reset

parray arrayName

unknown cmd ?arg arg ...?

Description

Tcl includes a library of Tcl procedures for commiy-needed functions. The
procedures defined in the Tcl library are generic ones suitable for use by many
different applications. The location tife Tcl library is returned by thefo library
command. In addition to the Tcl library, each application will normally have its own
library of support procedures as well; the location of this library is normally given by
the value of thé&app library global variable, wherappis the name of the

application. For example, the locationtb& Tk library is kept in the variable
$tk_library .

To access the procedures in the Tcl libraryapplication should source the file
init.tcl in the library, for example with the Tcl command

source [info library]/init.tcl

This will define the unknown procedure and arrange for the other procedures to be
loaded on-demand using the auto-load mechanism defined below.

Command Procedures
The following procedures are provided in the Tcl library:

auto_execokcmd
Determines whether there is an executable file by the camle
This command examines the directories in the current search path
(given by the PATH enviornment variable) to see if there is an
executable file namecmdin any of those directories. If so, it
returns 1; if not it returns Auto_execremembers information
about previous searches in an array naamutd_execsthis avoids
the path search in future calls for the saim&l The command
auto_resetmay be used to for@uto_execokio forget its cached
information.

auto_loadcmd
This command attempts to load the definition for a Tcl command
namedcmd To do this, it searches anto-load pathwhich is a
list of one or more directories. The auto-load path is given by the
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global variablebauto_pathif it exists. If there is n@auto_path
variable, then the TCLLIBPATH environment variable is used, if

it exists. Otherwise the auto-load path dstssofjust the Tcl

library directory. Within each directory in the auto-load path there
must be a fildclindex that describes one or more commands
defined in that directory and a script to evaluate to load each of the
commands. The&elindex file should be generated with the
auto_mkindexcommand. IEmdis found in an index file, then the
appropriate script is evaluated to create the command.

Theauto_load command returns 1 dmdwas successfully

created. The command returns 0 if there was no index entry for
cmdor if the script didn’t actually definemd(e.g. because index
information is out of date). If an error occurs while processing the
script, then that error is returnesuto_load only reads the index
information once and saves itin the araayo_index future calls

to auto_loadcheck forcmdin 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_mkindexdir pattern pattern ...
Generates an index suitable for useabyo_load The command
searchedlir for all files whose names match any of gagtern
arguments (matching is done with tjleb 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

auto_mkindex foo *.tcl

will read all the.tcl files in subdirectoryoo and generate a new
index filefoo/tclindex.

Auto_mkindex parses the Tcl scripts in a relatively
unsophisticated way: if any line contains the wanak 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.dethey have spaces
before theproc) will not be indexed.

auto_reset
Destroys all the information cached ayto_execokand
auto_load This information will be re-read from disk the next
time it is neededAuto_resetalso 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 all the elements
in the arrayarrayName ArrayName must be an array accessible
to the caller oparray. It may be either local or global.

unknown cmd?arg arg ..?

Variables

This procedure is invoked automatically by the Tcl interpreter
whenever the name of a command doesn’t exist.ubfk@own
procedure receives as its arguments the name and arguments of the
missing command.

Unknown first callsauto_loadto 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 namd If so, it

invokes the Tcexeccommand witlcmdand all theargsas
arguments. l[Emdcan’t be auto-executednknown 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 cmdhas one of the following three fornis; !event or

NoldMnew? ?. If so, theminknown carries ouhistory substitution

in the same way thashwould for these constructs. Second, and
last,unknown checks to see @mdis 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 comnuakdpwn
generates an error return. If the global variahlto noloadis
defined, then the auto-load step is skipped. If the global variable
auto_noexeds 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_execokto record information about whether particular
commands exist as executable files.

Used byauto_loadto 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, themnknown will not attempt to auto-load any
commands.

auto_path
If set, then it must contain a valid Tcl list giving directories to search
during auto-load operations.

env(TCL_LIBRARY)
If set, then it specifies the location of the directory containing library
scripts (the value of this variable will be returned by the comrimdiad
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_pathis
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 beforenknown returns.
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A.31 lindex

Syntax
lindex list index

Description

This command treatist as a Tcl list and returns tiredeXth element from it (O refers

to the first element of the list). In extracting the elemindex observes the same
rules concerning braces and quotes and backslashes as the Tcl commandeinterpre
however, variable subgition and command substitution do not ocdf indexis

negative or greater than or equal to the number of elemewdug then an empty
string is returned.
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A.32 linsert
Syntax
linsert list index element ?element element ... ?
Description

Thelinsert command produces a new list frdist by inserting all of thelement
arguments just bere theindexh element ofist. Eachelemenargument will become

a separate element of the new listintfexis less than or equal to zero, then the new
elements are inserted at the beginning of the lisihdkxis greater than or equal to
the number of elements in the list, then the new elements are appended to the list.
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A.33 list

Syntax
list “?argarg ... ?
Description

The command returns a list comprised of alldhgs, or an empty string if nargs are
specified.

Braces and backslashes get added as necessary, so thdexheommand may be
used on the result to re-extract the original arguments, and also swdhaiay be
used to execute the resulting list, watty1 comprising the command’s name and the
otherargs comprising its argumentisist produces slightly different results than
concat concatremoves one level of grouping before forming the list, wiigte
works directly from the original arguments. For example, the command

listab {cde}{f{gh}}

will return
ab{cde}{f{gh}}

while concatwith the same arguments will return
abcdef{gh}
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A.34 llength
Syntax
llength list
Description

Thellength command treatiist as a list and returns a decimal string giving the
number of elements in it.
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A.35 Irange

Syntax
I[range  list first last
Description

List must be a valid Tcl list. This command will return a new list timgj of
elementdirst throughlast, inclusive.Lastmay beend (or any abbreviation of it) to

refer to the last element of the listfilst is less than zero, it is treated as if it were
zero. Iflastis greater than or equal to the number of elements in the list, then it is
treated as if it werend. If first is greater thatastthen an empty string is returned.
Note: “Irange list first 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 resultsles flindex list first]”
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Syntax
Ireplace list first last ?element element ... ?
Description

Lreplace returns a new list formed by replacing one or more elemetitst ofith the
elementargumentskirst gives the index ifist of the first element to be replaced. If
firstis less than zero then it refers to the first elemelistpfthe element indated by

first must exist in the list.astgives the index ilist of the last element to be replaced;

it must be greater than or equafitst. Lastmay beend (or any abbreviation of it) to
indicate that all elements betwefinst and the end of the list should be repldcThe
elementarguments specify zero or more new arguments to be added to the list in place
of those that were deleted. Eaalementargument will become a separate element of
the list. If noelemenarguments are specified, then the elements betfiraeandlast

are simply deleted.
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A.37 Isearch

Syntax
Isearch  ?mode? list pattern
Description

The command searches the elementisbfo see if one of them matcheattern If

so, the command returns the index of the first matching element. If not, the command
returns—1.

Themodeargument indicates how the elements of the list are to be matched against
patternand it must have one of the following values:

—exact The list element must contain exactly the same strirgatisrn

—glob Patternis a glob-style pattern which is matched against each list
element using the same rules asdtreng match command.

—regexp Patternis treated as a regular expression and matched against each list
element using the same rules asrdgexp command.

If modeis omitted then it defaults teglob.
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A.38 Isort

Syntax

Isort ?switches ? list
Description

The command sorts the element$igif returning a new list in sorted order. By default
ASCII sorting is used with the result returned in increasing order. However, any of the
following switches may be specified befdist to control the sorting process (unique
abbreviations are accepted):

—ascii Use string comparison with ASCII 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 Usecommandas a comparison command. To compare
two elements, evaluate a Tcl script consisting of
commandvith 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 is to be
considered less than, 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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A.39 open

Syntax
open fileName ? access ? ? permissions ?
Description

The command opens a file and returns an identifleid, that may be used in future
invocations of commands likead, puts, andclose filenamegives the name of the
file to open; if it starts with a tilde then tilde substitutiopésformed as described for
Tcl_TildeSubst If the first character dfleNameis “|"” then the remaiing characters
of fileNameare treated as a command pipeline to invoke, in the same styleeasdor
In this case, the identifier returned byen may be used to write to the command’s
input pipe or read from its output pipe.

Theaccessargument 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 woulgdssed to théopen
library procedure or a list of POSIX access flags. It defaultg to Ih the first form
accesgmay 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 wting only. The file must already exist, and the file is
positioned so that new data is appended to the file.

a+ 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 formgccessonsists of a list of any of the followiriiggs, all of which
have the standard POSIX meanings. One of the flags must be RDIGANLY ,
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 existi{mout thisflag itis 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'sO_NONBLOCK flag.

TRUNC If the file exists it is truncated to zero length.

If a new file is created as part of opening#rmissiongan integer) is used to set the
permissiongor the new file in conjunction with the process’s file mode creation mask.
Permissionglefaults to 0666.

If a file is opened for both reading and writing trerekmust be invoked between a
read and a write, or vice versa (this restriction does not apply to command pipelines
opened wittopen). WhenfileNamespecifies 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. \Wk&lamespecifies 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 the fileld argument is given then it should normally refer to a process pipeline
created with thepencommand. In this case th& command will return a list whose
elements are the process identifiers of all the processes in the pipeline, in order. The
list will be empty iffileld refers to an open file that isn’t a process pipeline. ffla
argument is given themid 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 name args body
Description

Theproc command creates a new Tcl procedure nanaede replacing any @sting
command or procedure there may have been by that name. Whenever the new
command is invoked, the contentsaidywill be executed by the Tcl interpretérgs
specifies the formal arguments to the procedure. kistsof a list, possibly empty,

each of whose elements specifies one argument. Each argument specifier is also a list
with either one or two fields. If there is only a single field in the specifier then it is the
name of the argument; if there are two fields, then the first is the argument name and
the second is its default value.

Whennameis invoked a local 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. [f the last formal argument has the
nameargs, 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 targs are combined into a list (as if thet command had been
used); this combined value is assigned to the local varsabte

Whenbodyis 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 invokingliblgal command or thapvar
command.

Theproc command returns an empty string. When a procedure is invoked, the
procedure’s return value is the value specifiedrigtarn command. If the procedure
doesn’t execute an expliaitturn, 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 ?-nonewline? ? fileld ? string
Description

Writes the characters given biring to the file given byileld. Fileld must have been

the return value from a previous calldpen, or it may bestdout or stderr to refer to

one of the standard 1/O channels; it must refer to a file that was opened for writing. If
nofileld is specified then it defaults sddout. Puts normally outputs a newline
character aftestring, but this feature may be suppressed by specifying the
—nonewlineswitch. Output to files is buffered internally by Tcl; fthesh 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 numBytes

Description

In the first form, all of the remaining bytes are read from the file giveiiddg; they

are returned as the result of the command. I&tienewline switch is specified then

the last character of the file is discarded if it is a newline. In the second form, the extra
argument specifies how many bytes to read; exactly this many bytes will be read and
returned, unless there are fewer thamBytedytes left in the file; in this case, all the
remaining bytes are returnddeid must bestdin or the return value from a previous

call toopen it must refer to a file that was opened for reading. éxigting end-of-file

or error condition on the file is cleared at the beginning oféhd command.
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A.45 regexp
Syntax
regexp 7?switches ? exp string ?matchVar ?\
?subMatchVar subMatchVar ... ?
Description

regexpdetermines whether the regular expressixpmatches part or all string and
returns 1 if it does, O if it doesn't.

If additional arguments are specified ai&ingthen they are treated as the names of
variables in which to return information about which part(sjtafig matchedexp
MatchVarwill be set to the range sfringthat matched all odxp The first
subMatchVamill contain the characters string that matched the leftmost
parenthesized subexpression witbkp the nexsubMatchVamwill contain the
characters that matched the next parenthesized subexpression to theeskghaird

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 characterstiimg to be treated as lower case
during the matching process.

—indices Changes what is stored in thebMatchVas. Instead of storing the
matching characters frostring, each variable will contain a list of two
decimal strings giving the indices s$tring 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 agxpeven if it starts with a.

If there are morsubMatchVa's than parenthesized subexpressions wigxip or if

a particular subexpressionexpdoesn’t match the string (e.g. because it was in a
portion of the expression that wasn’'t matched), then the correspaubiMptchVar

will be setto ‘=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 mdm@anchesseparated by “|”. It matches ayng
that matches one of the branches.

A branch is zero or mongieces concatenated. It matches a match for the first,
followed by a match for the secondce
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A piece is aratompossibly 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), “*” (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 “A”, it matches any single
charactemnotfrom the rest of the sequence. If two characters in the sequence are
separated by “—"this is shorthanébr the fulllist 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 pise “~""). To include a literal “—", make

it the first or last character.

Choosing Among Alternative 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 y

Considering only the rules given so,faandy could end up with the valuesibb and

aag, aaabandaaa ab anda, or any of several other combinations. To resolve this
potential ambiguityregexp 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 befre 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:

A-66



BR 007-252-008

MYNAH System Scripting Guide
Issue 3, October 1997

Basic Tcl Commands
Release 5.2

regexp (abla)(b*)c abc x y z

After this command will be abc, y will be ab, andz will be an empty string. Rule 4
specifies thafab|a) gets first shot at the input string and Rule 2 specifies thatlthe
sub-expression is checked before drmub-expression. Thus thehas already been

claimed before théb*) component is checked affa¥) must match an empty string.
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A.46 regsub

Syntax

regsub ?switches ? exp string subSpec varName

Description

Theregsub command perfornsubstitutions based argular expression pattern
matching.regsub matches the regular expressexpagainststring, and it copies
string to the variable whose name is giverMayName The command returns 1 if
there is a match and 0 if there isn't. If there is a match, then while cogtyiimg to
varNamethe portion oftringthat matche@xpis replaced witlsubSpeclf subSpec
contains a “&” or “\0”, then it is replaced in the substitution with the portion of
string that matcheeéxp If subSpecontains a ‘&, wherenis a digitbetween 1 and
9, then it is replaced in the substitution with the portiostiong that matched the-th
parenthesized subexpressioreap. Additional backslashes may be usedubSpec
to prevent special interpretation of “&” or “\0” or “h” or backslash. The use of
backslashes isubSpedends to interact badly with the Tcl parser’s use of backslashes,
so it's generally safest to enclosgbSpedn 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 ranges instring that matctexp are found andubstitution is
performed for each of these ranges. Without this switch only the
first matching range is found and substituted-dfl is specified,
then “&” and “\ n” sequences are handled for eadhstitution
using the information from the corresponding match.

—nocase Upper-case charactersstring will be converted to lower-case
before matching againskp, however, substitutions specified by
subSpease the original unconverted formsgifing.

-— Marks the end of switches. The argument following dhis will
be treated asxpeven if it starts with a.

See the manual entry foegexp for details on the interpretation of regular
expressions.
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A.47 rename

Syntax
renameoldName newName
Description

Therenamecommand enames or deletse a commahmerenames the command
that used to be calleldNameso that it is now calledewName If newNameis an
empty string themldNameis deletedrenamereturns an empty string as result.
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A.48 return

Syntax

return ?—code code? ? —errorinfo info ?\
?—errorcode code ? ? string ?

Description

Thereturn command returns from a procedueturn returns immediately from the
current procedure (or top-level commandsourcecommand), withstring as the
return value. Istring is not specified then an empty string will be returned as result.

Exceptional Returns

In the usual case where theodeoption isn't specified the procedure will return
normally (its completion code will be TCL_OK). However, #modeoption may be
used to generate an exceptional return from the procezthdemay have any of the
following values:

ok Normal return: same as if the option is omitted.

error Error return: same as if teeror command were used to terminate
the procedure, except for handlingesforinfo anderrorCode
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 is rarely 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 coldsis
error.

The—errorinfo option specifies an initial stack trace for g#reorinfo variable; if it
is not specified then the stack trace lefeinorinfo 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 errorittin the procedure. Typically thefo value is supplied from

the value left irerrorinfo after acatch command trapped an error within the
procedure.

If the —errorcode option is specified thecodeprovides a value for therrorCode
variable. If the option is not specified therrorCode will default toNONE.
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A.49 scan

Syntax

scan string format varName ?varName ... ?

Introduction

Thescancommand parses fields from an input string in the same fashion as the ANSI
C sscanfprocedure and returns a count of the number of fields sucessfully parsed.
string gives the input to be parsed dodmat indicates how to parse it, usifg
conversion specifiers as #scanf EachvarNamegives the name of a variable; when

a field is scanned fromstring the result is converted back into a string and assigned to
the corresponding variable.

Details On Scanning

scanoperates by scannirggring andformatString together. If the next character in
formatStringis a blank or tab then it is ignored. Otherwise, if it isrt a&haracter

then it must match the next non-white-space charactrinf. When & is
encountered iformatString, it indicates the start of a conversion specifier. A
conversion specifier contains three fields afterdhea*, 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.

Whenscanfinds a conversion specifier farmatString, it first skips any white-space
characters irstring. 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. Itis 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 singlearacter and no field width may
be specified.

S The input field consists of all the claaters up to the next
white-space character; the characters are copied to the variable.
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eorforg The input field must be a floating-point number cetisg of an

optional sign, a string of decimal digits possibly con taining a
decimal point, and an optional exponent consisting & arkE
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.

[charg The input field consists of any number of charactershiars The
matching string is stored in the variable. If the first character
between the brackets i then it is treated as partdfarsrather
than the closing bracket for the set.

[*charg The input field consists of any number of characters ncans
The matching string is stored in the variable. If the character
immediately following the" is a] then itis 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 sense for that particular conversion (e.g. as many decimal gigisiate

for %d, as many octal digits as possifile%o0, and so on). The input field for a given
conversion terminates either when a white-space character is encountered or when the
maximum field width has been reached, whichever comes first. i present in the
conversion specifier then no variable is assigned and the next scan argument is not
consumed.

Differences From Ansi Sscanf

The behavior of thecancommand is the same as the behavior of the AN&Idanf
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 correspondarlame no field
width may be specified for this conversion.

[3] Thel, h, andL modifiers are ignored; integer values are always
converted as if there were no modifier present and real values are always
converted as if themodifier were present (i.e. typeubleis used for the
internal representation).
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A.50 seek

Syntax
seek fileld offset ?origin  ?
Description

Change the current accessigos for fileld. fileid must have been the return value
from a previous call topen, or it may bestdin, stdout, or stderr to refer to one of
the standard I/O channels. Tbfsetandorigin arguments specify the position at
which the next read or write will occur fileld . offsetmust be an integer (which may
be negative) andrigin must be one of the following:

start The new access position will béfsetbytes from the start of the
file.
current The new access position will loésetbytes from the current

access position; a negatigéfsetmoves the access position
backwards in the file.

end The new access position will lbéfsetbytes from the end of the
file. A negativeoffsetplaces the access position before the
end-of-file, and a positiveffsetplaces the access position after
the end-of-file.

Theorigin argument defaults tstart. This command returns an empty string.
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A5l set

Syntax

set varName ?value ?
Description

Thesetcommand reads and writes variabkstreturns the value of variable

varName If valueis specified, then set the valuevairNametovalug creating a new
variable if one doesn't already exist, and return its valuariflamecontains 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. Othariiaae

refers to a scalar variable. If no procedure is active, theNamerefers to a global
variable. If a procedure is active, thearNamerefers to a parameter or local variable

of the procedure unless tgwbalcommand has been invoked to declaeNameto

be global.
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A.52 source

Syntax
source fileName
Description

Thesourcecommand evaluate a file as a Tcl script. source reads tfieeflemeand

pass the contents to the Tcl interpreter as a script to evaluate in the normal fashion.
The return value frorsourceis the return value of the last command executed from
the file. If an error occurs in evaluating the contents of the filegharcewill return

that error. If aeturn command is invoked from within the file then the remainder of
the file will be skipped and theurcecommand will return normally with the result
from thereturn command. IfileName starts with a tilde, then it is tilde-substituted

as described in thecl_TildeSubst manual entry.
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A.53 split

Syntax

split  string  ?splitChars  ?
Description

Thesplit command splits a string into a proper Tcl Isgilit returns a list created by
splitting string at each character that is in g@itCharsargument. Each element of
the result list will consist of the characters fretring that lie between instances of the
characters irsplitChars Empty list elements will be generatedtfing contains
adjacent characters @plitChars or if the first or last character sfring is in
splitChars If splitCharsis an empty string then each charactestohg becomes a
separate element of the result Istlitcharsdefaults to the standard white-space
characters. For example,

split "comp.unix.misc" .
returns

"comp unix misc"
and

split "Hello world" {}
returns

Hello{}world
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A.54 string

Syntax

string  option arg ?arg ...?

Description

Performs one of several string operations, dependirgption. The legabptions
(which may be abbreviated) are:

string comparestringl string2
Perform a character-by-character comparison of stetrgsyl
andstring2 in the same way as thestcmp procedure. Return
-1, 0, or 1, depending on whettstringlis lexicographically less
than, equal to, or greater thaming2.

string first stringl string2
Searctstring2for a sequence of characters that exactly match the
characters irstringl. If found, return the index of the first
character in the first such matclithin string2. If not found,
return —1.

string index string charlndex
Returns theharlndexth character of thetring argument. A
charlndex of O corresponds to the first character of the string. If
charlndexis less than 0 or greater than or equal to the length of
the string then an empty string is returned.

string last stringl string2
Searctstring2for a sequence of characters that exactly match the
characters irstringl. If found, return the index of the first
character in the last such match witktring2. If there is no
match, then return —1.

string length string
Returns a decimal string giving the nioemn of characters istring.

string match patternstring
See ifpattern matchesstring; return 1 if it does, 0 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 apppattern

* Matches any sequence of characterstiimg,
including a null string.
? Matches any single charactersiming.
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[charg Matches any character in the set giverchars If a
sequence of the form-y appears irchars then any
character betweenandy, inclusive, will match.

\Xx Matches the single characterThis provides a way of
avoiding the special interpretation of tblgaracters
*?[)\ in pattern

string range string first last
Returns a range of consecutive characters Bwing, starting
with the character whose indexfisst and ending with the
character whose indexligzst An index of O refers to the first
character of the strindastmay beend (or any abbreviation of it)
to refer to the last character of the strindirkt is less than zero
then it is treated as if it were zero, anthitis greater than or
equal to the length of the string then it is treated as if it wede
If first is greater thatastthen an empty string is returned.

string tolower string
Returns a value equal string except that all upper case letters
have been converted to lower case.

string toupper string
Returns a value equal string except that all lower case letters
have been converted to upper case.

string trim string 2chars?
Returns a value equal string except that any leading or trailing
characters from the set givenddyarsare removed. I€harsis not
specified then white space is removed (spaces, tabs, newlines, and
carriage returns).

string trimleft string Zchars?
Returns a value equal string except that any leading characters
from the set given bgharsare removed. I€harsis not specified
then white space is removed (spaces, tabs, newlines, and carriage
returns).

string trimright string chars?
Returns a value equal $tring except that any trailing characters
from the set given bgharsare removed. I€harsis not specified
then white space is removed (spaces, tabs, newlines, and carriage
returns).
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A.55 switch
Syntax

switch  ?options ? string pattern body ?pattern body 22

switch  ?options ? string { pattern body ?pattern body .7}
Description

Theswitch command matches igring argument against each of ghattern

arguments in order. As soon as it findgadternthat matchestring it evaluates the
following bodyargument by passing it recursively to the Tclinterpreter and returns the
result of that evaluation. If the lagatternargument iglefault then it matches

anything. If nopatternargument matchestring and no default is given, themitch
returns an empty string.

If the initial arguments tewitch start with— then they are treated agtimns. The
following options are currently supported:

—exact Use exact matching when comparstgng to a pattern. This is the
default.

—glob When matchingtring to the patterns, use glob-style matching (i.e.
the same as implemented by 8teng match command).

—regexp When matchingtring to the patterns, use regular expression
matching (i.e. the same as implemented byélgexp command).

-— Marks the end of options. The argument following this one will be
treated astring even if it starts with a.

Two syntaxes are provided for tpatternandbodyarguments. 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 commands togéthea 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 switch commands,
since the braces around the whole list make it unnecessary to include a backslash at
the end of each line. Since thatternarguments are in braces in 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 a bodyis specified as <" it means that thdodyfor the next pattershould also be
used as the body for this pattern (if the next pattern also has a body thfeh the
body after that is used, and so on). This feature makes it possible to sharelzosingle
among several patterns.

Below are some examplessWitch commands:

switch abc a — b {format 1} abc {format 2} default {format 3}
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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.
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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

This variable is maintained by Tcl as an array whose elements are
the environment variables for the process. Reading an element will
return the value of the corresponding environment variable.
Setting arelement of the array will modify the corresponding
environment variable or create a new one if it doesn’t already
exist. Unsetting an elementefivwill remove the corresponding
environment variable. Changes to #rer array will affect the
environment passed to children by commandsdikec 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 programerrorCode consists of a Tcldt with one

or more elements. The first element of the list identifies a general
class of errors, and determines the format of the rest ifthEhe
following formats forerrorCode are used by the Tcl core;
individual applicationsnay define additional formats.

ARITH code msg

This format is used when an arithmetic error occurs (e.g. an
attempt to divide by zero in thexpr command)codeidentifies

the precise error andsgprovides a human-readable description
of the error.codewill 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 elementeoforCode will be the

process’s identifier (in decimal). The third element will be the
symbolic name of the signal that caused the proceassronate;

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” forSIGPIPE.

CHILDSTATUS pid code

This format is used when a child process has exited with a
non-zero exit status. The second elemeetm@irCode will 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 elemeatroirCode will be the
process’s identifier, in decimal. The third element will be the
symbolic name ofhe 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 casesrrorCode will consist of a list containing a single
element whose conterase NONE.

POSIX errName msg

errorinfo

If the first element oérrorCode is POSIX, 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 correspondinggaName such as “no such file or
directory” for theENOENT case.

To seterrorCode, 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 variableNONE 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 this variable is set, it must contain a decimal number giving the
number of significant digits to include when converting
floating-point values to strings. If this variable is not set then 6
digits are included. 17 digits ifperfect” 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.

A-84



BR 007-252-008 MYNAH System Scripting Guide

Issue 3, October 1997 Basic Tcl Commands
Release 5.2
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 positiofiléid . fileid must have been the
return value from a previous callepen or it may bestdin, stdout, orstderr to refer
to one of the standard 1/0O channels.
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A.58 time

Syntax
time script ? count ?
Description

Thetime command times the execution of a scriftne will call the Tcl interpreter
counttimes to evaluatsecript (or once ifcountisn’t specified)time then returns a
string of the form

503 microseconds 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 ? argarg ... ?

Description

Thetrace command monitors variable accessesce 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 forcommandto be executed whenever variahlmeis
accessed in one of the ways givendps namemay 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, theammandis 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 Invokecommandwhenever the variable is read.
w Invokecommandwhenever the variable is written.
u Invokecommandwhenever the variable is unset.

Variables can be unset explicitly with thaset

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
commandso that the actual command is as follows:

command namel name2 op

namelandname2give the name(s) for the variable being
accessed: if the variable is a scalar themelgives the

variable’s name angame2is an empty string; if the variable is an
array element themamelgives 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, thenamelgives the array name andme2is an empty
string.op indicates what operation is being performed on the
variable, and is one af w, oru as defined above.
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commandexecutes in the same context as the code that invoked
the traced operation: if the variable was accessed as part of a Tcl
procedure, thenommandwill 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 createcbitfimand

invokes a procedure (which it normally does) then the procedure
will have to usaupvar or uplevelif it wishes to access the traced
variable. Note also thaamelmay not necessarily be the same as
the name used to set the trace on the variable; differences can
occur if the access is made through a variable defined with the
upvar command.

For read and write tr&s,commandcan modify the variable to
affect the result of the traced operatiorcdmmandmodifies the
value of a variable during a read or write trace, then the new value
will be returned as the result of the traced operation. The return
value from commandis ignored 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 tracespmmandis 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 variablesmmandwill have

to restore the old value of the variable.

While commandis executing during a read or write trace, traces
on the variable are temporarily disabled. This means that reads and
writes invoked bycommandwill occur directly, without invoking
command(or any other traces) again. Howeveigagmmand

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 loregest.

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
a trace 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 trace is
removed with thérace vdeletecommand 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 vdeletename ops command
If there is a trace set on varialmamewith the operations and
command given bgpsandcommand then the trace is removed,
so thatcommandwill never again be invoked. Returns an empty
string.

trace vinfo name
Returns a list containing one element for each trace currently set
on variablename Each element of the list is itself a list containing
two elements, which are t@sandcommandassociated with the
trace. Ifnamedoesn’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 cmdName?arg arg ... ?

Description

Theunknown 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 narkedwn. If there

is no such command, then the interpreter returns an ercorktiown exists, then it

is invoked with arguments consisting of the fully-substituted name and arguments for
the original non-existent commantchknown typically does things like searching
through library directories for a command procedure with the ramuiName or
expanding abbreviated command names to full-length, or automatically executing
unknown commands as sub-processes. In some cases (such as expanding
abbreviationsjinknown will change the original commandgditly and then
(re-)execute it. The result ahknown is used as the result for the original
non-existent command.
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Syntax
unset name ?name name ... ?
Description

Theunsetcommand removes one or more variables. Earheis a variable name,
specified in any of the ways acceptable todbecommand. If amamerefers to an

element of an array then that element is removed without affecting the rest of the array.
If a nameconsists of an array name with no parenthesized index, then the entire array
is deleted. Thensetcommand 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

uplevel  ?level ? arg ?arg.. ?

Description

Theuplevel command executes a script in a different stack frame. All cdiripe
arguments are concatenated as if they had been passatcat the result is then
evaluated in the variable context indicateddnel uplevelreturns the result of that
evaluation.

If levelis an integer then it gives a distance (up the procedure calling stack) to move
before executing the command.ld¥el consists of followed by a number then the
number gives an absolute level numbedeVklis omitted then it defaults th Level
cannot be defaulted if the firesbmmandargument starts with a digit ér

For example, suppose that procedaireas invoked from top-level, and that it called
b, and thab calledc. Suppose thatinvokes thaiplevelcommand. Ifevelis 1 or#2

or omitted, then the command will be executed in the variable contextlblevelis

2 or#1then the command will be executed in the variable contextlbfevelis 3 or
#0then the command will be executed at top-level (only global variables will be
visible).

uplevel causes the invoking procedure to disappear from the procedure calling stack
while the command is being executed. In the above example, supimedkes the
command

uplevel 1 {set x 43; d}

where d isanother Tcl procedure. Tlsetcommand will modify the variabbein b’s
context, andl will execute at level 3, as if called from If it in turn executes the
command

uplevel {set x 42}

then thesetcommand will modify the same variable x in b’s context: the procedure c
does not appear to be on the call stack whenexecuting. The commanadrifo
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 tivbile construct as a Tcl procedure).
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Syntax
upvar ?level ? otherVar myVar ?otherVar myVar 22
Description

Theupvar command creates a link to a variable in a different stack frapvar

arranges for one or more local variables in the current procedure to refer to variables
in an enclosing procedure call orglwbal vaiables.Levelmay have any of the forms
permitted for thaiplevel command, and may be omitted if the first letter of the first
otherVarisn't # or a digit (it defaults td). For eaclotherVarargumentupvar makes

the variable by that name in the procedure frame givdavgy(or at global level, if
levelis#0) accessible in the current procedure by the name given in the corresponding
myVarargument. The variable nameddtherVarneed not exist at the time of the

call; it will be created the first tinrayVaris referenced, just like an ordinary variable.
upvar may only be invoked from ithin procedured$dyVar may not refer to an

element of an array, botherVarmay 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 proesdior example,
consider the following procedure:

proc add2 name { upvar $name x  set x [expr $x+2] }

add2is 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 usuevel

instead ofupvar, upvar makes it simpler foadd2to access the variable in the caller's
procedure frame.

If an upvar variable is unset (exgin add2 above), thainsetoperation 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 itis defined. However, itis possible
to retarget an upvar variable by executing anotipsrar command.
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A.64 while

Syntax
while  test body
Description

Thewhile command executes a script repeatedly as long as a conditieh shite
evaluategestas an expression (in the same way ¢ixar evaluates its argument). The
value of the expression must a proper boolean value; if it is a true valuledithgis
executed by passing it to the Tcl interpreter. Comayhas been executed thestis
evaluated again, and the process repeats until eventestigvaluates to a false
boolean value continue commands may be executed indidelyto terminate the
current iteration of the loop, areak commands may be executed indidely to
cause immediate termination of tivbile commandwhile always returns an empty
string.
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Appendix B: Extended Tcl (TclX) Extensions

This Appendix contains hard copy versions of the manual pages for extensions that were
added to Tcl 7.0 by Extended Tcl (TclX 7.0a). This Appendix is included solely as a
convenience to the user.

NOTE — Due to changes between TclX releases, some of
the extensions in this Appendix may be outdated. To see
a complete set of the current TclX extensions, use the
tclhelp facility. (SeeSection 4.1.JandAppendix B.14)

B.1 Introduction

These extensions provide extend Tcl's capabilities by adding new commands to it, without
changing the syntax of standard Tcl. Extended Tcl is a superset of standard Tcl and is built
alongside the standard Tcl soesc Extended Tcl has three basic functional areas: A set of
new commands, a Tcl shell (i.e., a UNIX shell-style command line and interactive
environment), and a user-extensible library of useful Tcl procedures, any of which can be
automatically loaded on the first attempt to execute it.

The command descriptions are separated by category, as shown ifBTlable

Table B-1. TcIX Categories

Location

Secti@n3, Page B-3

Sedtigh Page B—7
Secti@nb, Page B—-10
SectioB.6, Page B—-20
Secti@n7, Page B—-28
SectiBr8, Page B-31
Sectidn.9, Page B-34

Category
General Commands
Debugging and Development Commands
Unix Access Commands

File I/O Commands
TCP/IP Server Access
File Scanning Commands
Math Commands

List Manipulation Commands

Secti@10, Page B-36

Keyed Lists

Sectio.11, Page B—40

String and Character Manipulation Commands

Sedidr, Page B—42

XPG/3 Message Catalog Commands

SecHalB, Page B-47

Help Facility

SectiorB.14, Page B—49

Tcl Loadable Libraries and Packages

Sechalb, Page B-50

Package Library Management Commands

Sed@idl, Page B-52
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B.2 fileName vs. fileld

In this section, the ternfdeNameandfileld are used. While they seem similar, possibly
synonymous, they are very different.

fileNameis the name of afile in the operating system,fdaltl is an identifier Tcl creates
when you opefileNameusing theopen (SectionA.39) commandfileld is a handle to the
openfileName. For example, assume you have a file cdllegin_scriptland you want to
open it. You could type the follawg:

open Login_scriptl
file3

Login_scriptlis afileNameandfile3 is afileld. As with all handles, you can assigfield
to a variable, such as in

set x [open Login_scriptl]
file3
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B.3 General Commands

A set of general, useful Tcl commands, includes a command to begin an interactive session
with Tcl, a faility for tracing execution, and a looping command.

B.3.1 dirs

Syntax
dirs
Description

This procedure lists the directories in the directory stack.

B.3.2 echo

Syntax
echo ? str... ?
Description

Writes zero or more strings to standard output, followed by a newline.

B.3.3  for_array_keys

Syntax
for_array_keys var array _hame code
Description

This procedure performs a foreach-style loop for each key in the named array. The
break andcontinue statements work as wifbreach.
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B.3.4  for_recursive_glob

Syntax

for_recursive_glob var dirlist globlist code

Description

This procedure performs a foreach-style loop over recursively matched files. All
directories irdirlist are recursively searched (breadth-first), comparing each file found
against the file glob patterns ghoblist. For each matched file, the variablr is set

to the file path andodeis evaluated. Symbolic links are not followed.

B.3.5 infox

Syntax

infox  option

Description

Return information about Extended Tcl, or the curegnlication. The following
infox command options are available:

version Return the version number of Extended Tcl. The version
number for Extended Tcl is generated bynbining the base
version of the standard Tcl code with a letter indicating the
version of Extended Tcl being used. This is the documentation
for version7.0a

patchlevel Return the patchlevel for Extended Tcl.
have_flock Returnlif theflock command is define@,if it is not available.
have_fsync Returnl if the fsync system call is available and thgnc

command will sync individual file€ if it is not available and
thesynccommand will always sync all file buffers.

have_msgcats Returnl if XPG message catalogs are availabld,they are
not. Thecatgetsis designed to continue to function without
message catalogs, always returning the default string.

have_posix_signals Returnl if Posix signals are availablbl¢ck andunblock
options available for the signal comman@l)s returned if
Posix signals are not available.

have_sockets Returnl if sockets are availabledrver_* suite andstat
localhostandremotehostoptions) .0 is returned if sockets are
not available.
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appname Return the symbolic application name of the current

application linked with the Extended Tcl lilya The C
variabletclAppName must be set by the application to return
an application specific value for this variable.

applongname Return a natural language name for the current application. The
C variabletclLongAppName must be set by the application to
return an application specific value for this variable.

appversion Return the version number for the current application. The C
variabletclAppVersion must be set by the application to
return an application-specific value for this variable.

apppatchlevel Return the patchlevel for the current application. The C
variabletclAppPatchlevel must be set by the application to
return an application-specific value for this variable.

B.3.6 loop

Syntax
loop var first limit 2increment? body
Description

loop is a looping command, similar in behavior to the fbclstatement, except that
theloop statement achieves substantially higher performance and is easier to code
when the beginning and ending values of a loop are known, and the loop variable is to
be incremented by a known, fixed aomtevery time through the loop.

Thevar argument is the name of a Tcl variable that will contain the loop index. The
loop index is set to the value specifiedflogt. The Tcl interpreter is invoked upon
bodyzero or more times, whexar is incremented bincrementevery time through

the loop, or by one ihcrementis not specifiedincrementcan be negative in which
case the loop will count downwards.

Whenvar reachedimit, the loop terminates without a subsequent executitody
For instance, if the origindop parameters wuld causdoop to terminate, safirst
was onelimit was zero anthcrementwas not specified or was non-negativedyis
not executed at all ariddop returns.

Thefirst, limit andincrementare integer expressions. They are only evaluated once at
the beginning of the loop.

If a continue command is invoked withihodythen any remaining commands in the
current execution dfodyare skipped, as in tlier command. If &reak command is
invoked withinbodythen thdoop command will return immediatelizoop returns an
empty string.
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B.3.7 popd

Syntax
popd
Description

This procedure pops the top directory entry from the directory stack and make it the
current directory.

B.3.8  pushd

Syntax
pushd ? dir ?
Description

This procedure pushs the current directory onto the directory staaddadhe
specified directory. If the directory is not specified, then the current directory is
pushed, but remains unchanged.

B.3.9  recursive_glob

Syntax
recursive_glob dirlist globlist
Description

This procedure returns a list of recursively matches files. All directoridislist are
recursively searched (breadth-first), comparing each file found against the file glob
patterns irgloblist. Symbolic links are not followed.

B.3.10 showproc

Syntax
showproc  ?procname ...?
Description

This procedure lists the definition of the named procedures. Loading them if it is not
already loaded. If no procedure names are supplied, thetiefmof allcurrently
loaded procedures are returned.
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B.4 Debugging and Development Commands

This section contains information on commands and procedures that are useful for
developing and debugging Tcl scripts.

B.4.1 cmdtrace

Syntax
cmdtrace levellon ?noeval? ?notruncate? ?procs? ?fileid?
cmdtrace off

cmdtrace depth
Description

Print a trace statement for all commands executed at defeheddbr below (1 is the
top level). Ifon is specified, all commands at any level are traced. The following
options are available:

noeval Causes arguments to be printed unevaluatethd¥alis
specified, the arguments are printed before evaluation. Otherwise,
they are printed afterwards.

If the command line is longer than 60 characters, it is truncated to
60 and a “...” is postpended to indie that there was more output
than was displayed. If an evaluated argument contains a space, the
entire argument will be enclosed inside of braces (‘{}") to allow

the reader to visually separate the arguments from each other.

notruncate Disables the truncation of commands and evaluated arguments.

procs Enables the tracing of procedure calls only. Commands that aren’t
procedure calls (i.e. calls to commands that are written in C, C++
or some object-compatible language) are not traced {frihes
option is specified. This option is particularly useful for greatly
reducing the output afmdtrace while debugging.

fileid This is a file id as returned by thpencommand. If specified,
then the trace output will be written to the file rather than stdout.
A stdio buffer flush is done after every line is written so that the
trace may be monitored externally or provide useful information
for debugging problems that cause core dumps.

The most common use of this command is to enable tracing to a file during the
development. If a failure occurs, a trace is then available when needed. Command
tracing will slow down the execution of code, so it should be removed when code is
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debugged. The following command will enable tracing to a file for the remainder of
the program:

cmdtrace on [open cmd.log w]
When using theff argumentcmdtrace turns off all tracing.

When using thelepth argumentcmdtrace returns the current maximum trace level,
or zero if trace is disabled.

B.4.2  edprocs

Syntax
edprocs ? proc ...?
Description

This procedure writes the named procedures, or all currently defined procedures, to a
temporary file, then calls an editor on it (as specified byEfRETOR environment
variable, owi if none is specified), then sources the file back in if it was changed.

B.4.3  profile
Syntax
profile ?-commands? on

profile off arrayVar
Description

This command is used to collect a performance profile of a Tcl script. It collects data
at the Tcl procedure level. The number of calls to a procedure, and the amount of real
and CPU time is collected. Time is also collected for the global context. The procedure
data is collected by bucketing it based on the procedure call stack, this allows
determination of how much time is spent in a particular procedure in each of it's
calling contexts.

Theon option enables profile data collection. If ttemmandsoption is specified,

data on all commands within a procedure is collected as well a procedures. Multiple
occurrences of a commandgtkin a proedure are ndistinguished, but thidata may

still be useful for analysis.

Theoff option turns off profiling and moves the data collected to the arrayVar.

The array is address by a list containing the procedure call stack. Element zero is the
top of the stack, the procedure that the data is for. The data in each entry is a list
consisting of the pramure call count and the real time and CPU time Ihseconds




BR 007-252-008 MYNAH System Scripting Guide
Issue 3, October 1997 Extended Tcl (TclX) Extensions
Release 5.2

spent in the procedure (and all procedures it called). The list is in the dotmt{real
cpu. A Tcl procedureorofrep is supplied for reducing the data and producing a report

B.4.4  profrep

Syntax
profrep  profDataVar sortKey ? outFile ? ? userTitle ?
Description

This procedure generates a report from data collect from the profile command.
ProfDataVar is the name of the array containing the data returned byrtifide
commandSortKey indicates which data value to sort byshbuld be one ofcalls’,
“cpu” or “real”. OutFile is the name of file to write the report to. If omitted, stdout is
assumedUserTitle is an optional title line to add to output.

B.4.5 saveprocs

Syntax
saveprocs fileName ? proc ...?
Description

This procedure saves the definition of the named procedure, or all currently defined
procedures if none is specified, to the named file.
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B.5 UNIX Access Commands

These commands provide access to many basic Unix facilities, including process
handling, date and time processing, signal handlinginlg and unlinking files,
setting file, process, and user attributes, and the executing commands via the shell.

B.5.1 chgrp

Syntax
chgrp group filelist
Description

Set the group id of each file in the Ifgelist to group, which can be either a group
name or a numeric group id.

B.5.2 chmod

Syntax
chmod mode filelist
Description

Set permssions of ach of the files in the lidtlelist to mode wheremodeis an
absolute numeric mode or symbolic pesgions as in the UNIXhmod(1)command.
To specify a mode as octal, it should be prefixed with a “0” (e.g. 0622).

B.5.3 chroot

Syntax
chroot dirname
Description

Change root directory irname by invoking the POSIXhroot(2) system call. This
command only succeeds if runningrast .
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B.5.4 chown

Syntax

chown owner|{ ownergroup } filelist
Description

Set owner of each file in the likelist to owner, which can be a user name or numeric
user id. If the first parameter is a list, then the owner is set to the first element of the
list and the group is set to the second elent&r@upcan be a group name or numeric
group id. Ifgroupis {}, then the file group will be set to the login group of the
specified user.

B.5.5 convertclock

Syntax
convertclock dateString  ? GMK}? ? baseClock ?

Description

ConvertdateStringto an integer clock value (sgetclocK. This command can parse

and convert virtually any standard date and/or time string, which can include standard
time zone mnemonics. If only a time is specified, the current date is assumed. If the
string does not contain a time zone mnemonic, the local time zone is assumed, unless
theGMT argument is specified, in which case the clock value is calculated assuming
that the specified time is relative to Greenwich Mean TimeaseClocks specified,

it is taken as the current clock value. This is useful for determining the time on a
specific day.

The character string asists of zero or ore specifications of the following form:
time - A time of day, which is of the fortnh[:mm:sg] [ meridiar] [zond or hhmm
[meridian [zong. If no meridian is specifiechhis interpreted on a 24-hour clock.
date- A specific month and day with optional year. The acceptable formats are
mm/dd/yy], yyyy/mm/ddmonthnameddyy], ddmonthnamlgy'], andda
y,ddnonthnameyy

The default year is the current year. If -year is provided, xmyDate returns the current
year as a four character string.

NOTE — If a timestamp contains a two character year,
xmyDate determines the century based on wether the year
is in the range 70-99 or the range 00-38. Any year in the
range 70-99 is assumed to md&7v0-1999, and any year

in the range of 00-38 is assumed to m2a@0-2038.

Values in the range 39-69 are NOT supported.
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relative time- A specification relative to the current time. The formatumberunit
acceptable units agear, fortnight, month week day, hour, minute(or min), and

secondor seq. The unit can be specified as a singular or plural, 8svaeksThese
modifiers may also be specifiedmorrow, yesterdaytoday, now, last, this, next ago.

The actual date is calculated according to the following steps. First, any absolute date
and/or time is processed and converted. Using that time asgbedagy-of-week
specifications are added. Next, relative specifications are used. If a date or day is
specified, and no absolute or relative time is giveildnight is usedFinally, a

correction is applied so that the correct hour of the day is produced after allowing for
daylight savings time differences.

convertclockignores case when parsing all words. The names of einéhsand days
of the week can be abbreviated to their first three letters,opitbnal trailing period.
Periods are ignored in any timezone or meridian values.

Note thatconvertclockwill convert symbolic time-zone names, but these are not
standardized and there are conflicts with various parts of the world. Use GMT when
trying to produce a portable time that can then be converted back to a numeric value.
The only dates in the range 1902 and 2037 may be converted. Some examples are:

convertclock "14 Feb 92"
convertclock "Feb 14, 1992 12:20 PM PST"
convertclock "12:20 PM Feb 14, 1992"

B.5.6 fmtclock

Syntax

fmtclock  clockval ? format ? ? GMT/{} ?

Description

Converts a Unix integer time value, typically returnedybsclock, convertclock, or
theatime, mtime, orctime options of thdile command, to human-readable form. The
formatargument is a string that describes how the date and time are to be formatted.
Field descriptors consist of a “%” followed by a field descriptor character. All other
characters are copied into the result. Valid field descriptors are:

%% - Insert a %.

%a - Abbreviated weekday name.

%A - Full weekday name

%Db - Abbreviated month name.

%B - Full month name.

%d - Day of month (01 - 31).

%D - Date as %m/%d/%y.

%e - Day of month (1-31), no leading zeros.
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%h - Abbreviated month name.

%H - Hour (00 - 23).

%I - Hour (00 - 12).

%j - Day number of year (001 - 366).

%m - Month number (01 - 12).

%M - Minute (00 - 59).

%n - Insert a new line.

%p - AM or PM.

%r - Time as %I:%M:%S %p.

%R - Time as %H:%M.

%S - Seconds (00 - 59).

%t - Insert a tab.

%T - Time as %H:%M:%S.

%U - Week number of year (01 - 52), Sunday is the first
day of the week.

%w - Weekday number (Sunday = 0).

%W - Week number of year (01 - 52), Monday is the first
day of the week.

%x - Local specific date format.

%X - Local specific time format.

%y - Year within century (00 - 99).

%Y - Year as ccyy (e.g. 1990)

%Z - Time zone name.

If format is not specified, "%a %b %d %H:%M:%S %Z %Y" is usedGMT is
specified, the time will be formatted as Greenwich Mean Time. If the argument is not
specified or is empty, then the local timezone will be used as defined by the
TIMEZONE environment variable.

B.5.7 fork

Syntax
fork
Description

Fork the current Tcl process. Fork returns zero to the child process and the process
number of the child to the parent process. If the fork fails, a Tcl error is generated.

If an execlis not going to be performed before the child process does output, or if a
closeanddup sequence is going to be performedstufout or stderr, then aflush

should be issued agairsstiout, stderr and any other open output file bed doing the
fork . Otherwise characters from the parent process pending in the buffers will be
output by both the parent and child processes.
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NOTE — If you areforking in a Tk based application
you musexeclbefore doing any window operations in the
child or you will receive 8adWindow error from the X
server.
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B.5.8  getclock

Syntax
getclock
Description

Return the current date and time as a system-dependent integer value. The unit of the
value is seconds, allowing it to be used for relative time calculations.

B.59 id

Syntax
id options
Description

This command provides a means of getting, setting and converting user, group and
process ids. Thigl command has the following options:

id user ?name? Set the real and effective user IDnameor uid, if the name
id userid ?uid? (or uid) is valid and permissions allow it. If the name (or uid)
is not specified, the current name (or uid) is returned.

id convert useriduid Convert a user ID number to a user name, or vice versa.
id convert username

id group ?name? Set the real and effective group IDrtameor gid, if the

id groupid ?gid? name (or gid) is valid and permissions allow it. If the group
name (or gid) is not specified, the current group name (or
gid) is returned.

id convert groupid gid Convert a group ID number to a group name, or vice versa.
id convert groupname

id effective user Return the effective user name, or effective user ID number,

id effective userid respectively.

id effective group Return the effective group name, or effective group 1D

id effective groupid  number, respectively.

id host Return the hostname of the system the program is running
on.

id process Return the process ID of the current process.

id process parent Return the process ID of the parent of the current process.

id process group Return the process group ID of the current process.

id process group set Set the process group ID of the current process to its process
ID.
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B.5.10 Kkill
Syntax
kill ?-pgroup?  ?signal ? idlist
Description

Send a signal to the each process in thadlist, if permitted.signal, if present, is the
signal number or the symolic name othe signal, see th&gnal system call manual
page. The leading “SIG” is optional when the signal is specified by its symbolic name.
The default forsignois 15, SIGTERM.

If -pgroup is specified, the numbersidilist are take as process group ids and the
signal is sent to all of the process in that process group. A process group id of
specifies the current process group.

B.5.11 link

Syntax
link  ?-sym? srcpath destpath
Description

Create a directory entrdestpath linking it to the existing filesrcpath If -symis
specified, a symbolic link, rather than a hard link, is created. -Syimeoption is only
available on systems that support symbolic links.)

B.5.12 mkdir

Syntax
mkdir  ?-path? dirList
Description

Create each of the directories in thedisList. The mode on the new directories is
777, modified by the umask. 4fpath is specified, then any non-existent parent
directories in the specified path(s) are also created.
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B.5.13 nice
Syntax
nice ?priorityincr ?
Description

Change or return the process prioritypiiorityincr is omitted, the current priority is
returned. Ifpriorityincr is positive, it is added to the curreartority level, up to a
system defined maximum (normall).

Negativepriorityincr values cumulatively increase the program’s priority down to a
system defined minimum (normakl{t9); increasing priority with negative niceness
values will only work for the superuser.

The new priority is returned.

B.5.14 readdir

Syntax
readdir  dirPath
Description

Returns a list containing the contents of the directtifyath. The directory entries

wn

. and “..” are not returned.

B.5.15 rmdir

Syntax
rmdir  ?-nocomplain? dirList
Description

Remove each of the directories in the distist. If -nocomplain is specified, then
errors will be ignored.
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B.5.16 sleep

Syntax
sleep seconds
Description

The TcIX commandleephas been redefined to be the same as the MYNAH
xmySleepextension.

B.5.17 system

Syntax
system command
Description

Executesommandvia thesysteni3) call. Differs fromexecin thatsystemdoesn't
return the executed command’s standard output as the result strimyséemigoes
through the Unix shell to provide wildcard expansion, redirection, etc, as is normal
from ansh command line. The exit code of the command is returned.

B.5.18 sync

Syntax
sync ?fileld?
Description

If fileld is not specified, or if it is and this system does not suppofsyme system
call, issues ayncsystem call to flush all pending disk outputfiléfld is specified and
the system does support fisgnc system call, issues &yncon the file corresponding
to the specified Tdileld to force all pending output to that file out to the disk.

If fileld is specified, the file must be writable flash will be issued against tHield
before the sync.

Theinfox have_fsyncommand can be used to determineyfricfileld” will do a sync
or afsync
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B.5.19 times
Syntax
times
Description

Return a list containing the process and child execution times in the form
utime stime cutime cstime

See also thémes(2) system call manual page. The values are Ihse¢onds.

B.5.20 umask

Syntax
umask ?octalmask?
Description

Sets file-creation mode mask to the octal valuecvdlmask If octalmasks omitted,
the current mask is returned.

B.5.21 unlink

Syntax
unlink  ?-nocomplain? filelist
Description

Delete (unlink) the files whose names are in thdilaist. If -nocomplainis
specified, then errors will be ignored.
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B.6 File /O Commands

These commands extend #tdio-style file /O capabilities presentin Tcl and aboveese
extensions include searching ASCII-sorted data files, copying files, duplicating file
descriptors, control of file access options, retrieving open file status, and creating pipes
with thepipe system call. An interface to tselectsystem call is available on Unix systems
that support it.

It should be noted that Tcl file 1/O is implemented on top of the stdio library. By default,
the file is buffered. When comunicating to grocess through a pipeflash command
should be issued to force the data out. Alternativelyfait command may be used to set
the buffering mode of a file to line-buffered umbuffeied.

NOTE — Remember to use the basic dpen(Sections
4.9.1andA.39) andclose(Sectionst.9.2andA.7)
commands to perform the basic 1/O functions.

B.6.1 bsearch

Syntax
bsearch fileld key ? retvar ? ? compare_proc ?
Description

Search an opened fifdeld containing lines of text sorted into ascending order for a
match.Key contains the string to match.rbtvaris specified, then the line from the

file is returned irretvar, and the command returisf keywas found, an@ if it

wasn't. Ifretvaris not specified or is a null name, then the command returns the line
that was found, or an empty stringkdywasn’t found.

By default, the key is matched against the first white-space separated field in each line.
The field is treated as an ASCII stringctimpare_progs specified, then it defines

the name of a Tcl procedure to evaluate against each line read from the sorted file
during the execution of thesearchcommandCompare_prodakes two arguments,

the key and a line extracted from the file. The compare routine should return a number
less than zero if the key is less than the line, zero if the key matches the line, or greater
than zero if the key is greater than the line. The file must be sorted in ascending order
according to the same critedampare_proaises to compare the key with the line, or
erroneous results will occur.
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B.6.2  copyfile

Syntax
copyfile ?-bytes num[-maxbytes num? fromFileld toFileld
Description

Copies the rest of the file specifiedfogmFileld, starting from its curremgosition, to
the file specified byoFileld, starting from its current position.

If -bytesis specified, thenumbytes are copied. If less thanmbytes are available,
an error is returned. tmaxbytesis specified, thenumbytes are copied but no error
is returned if less are available.

The command returns the number of bytes that were copied.

The-bytesoption is particularly useful for mixing binary data in with ASCII
commands or data in a data stream.

B.6.3 dup

Syntax
dup fileld  ? targetFileld ?
Description

Duplicate an open file. A new file id is opened that addresses the samdfifédédas

If targetFileldis specified, the file is dup to this specified file id. Normally this is
stdin, stdout, or stderr. The dup command will handle flushing output and closing
this file. The target file should be open if its onestafin, stdout, or stderr and the
process is not going to do erecl Otherwise internal C code that uses one of these
files via direct access to stdio FILE struct may behave strangely or fail.
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B.6.4 fentl

Syntax
fentl fileld attribute ?value ?
Description

This command either sets or clears a file option or returns its current valsudf
is not specified, then the current valuatifibuteis returned. The following attributes
may be specified:

RDONLY The file is opened for reading only. (Get only)
WRONLY The file is opened for writing only. (Get only)

RDWR The file is opened for reading and writing. (Get only)
READ If the file is readable. (Get only).
WRITE If the file is writable. (Get only).

APPEND The file is opened for append-only writes. All writes will be
forced to the end of the file.

NONBLOCK The file is to be accessed with non-blocking I/O. Seedhd
system call for a description of how it affects the behavior of file
reads.

CLOEXEC Close the file on an process exec. If gxeclcommand or some
other mechanism causes the process to do an exec, the file will be
closed if this option is set.

NOBUF The file is not buffered. If set, then there no stdio buffering for the
file.

LINEBUF Output the file will be line buffered. The buffer will be flushed
when a newline is written, when the buffer is full, or when input is
requested.

The APPEND, NONBLOCK , andCLOEXEC attributes may be set or cleared by
specifying the attribute name and a valu® set the attribute arito clear it.

TheNOBUF andLINEBUF attributes may only be set (a valuelptand only one of
the options may be selected. Once set, it may not be chartgesk dptions should be
set before any 1/O operations have been done on the file or data may be lost.
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B.6.5 flock
Syntax
flock  options fileld ? start ? ? length ?? origin ?
Description

This command places a lock on all or part of the file specifiefilddg. The lock is
either advisory or mandatory, depending on the mode bits of the file. The lock is
placed beginning at relative byte offsgart for lengthbytes. Ifstart or lengthis
omitted or empty, zero is asseth Iflengthis zero, then the lock always extents to
end of file, even if the file grows. trigin is “start”, then the offset is relative to the
beginning of the file. If it is Current”, it is relative to the current access position in
the file. If it is “end’, then it is relative to the end-of-file (a negative is before the EOF,
positive is after). Ibrigin is omitted start is assumed.

The followingoptionsare recognized:

-read Place a read lock on the file. Miple processes may be accessing
the file with read-locks.

-write Place a write lock on the file. Only one process may be accessing
a file if there is a write lock.

-nowait If specified, then the process will not block if the lock can not be
obtained. With this option, the command returns 1 if the lock is
obtained and O if it is not.

See your systemfentl system call documentation for full details of the behavior of
file locking. If locking is being done on ranges of a file, it is best to use unbuffered
file access (see tHentl command).

B.6.6 for_file

Syntax
for_file var filename { code }
Description

This procedure implements a loop over the contents of a file. For eachfilaaame
it setsvar to the line and executesde

Thebreak andcontinue commands work as wittoreach.
For example, the command
for_file line /etc/passwd {echo $line}

would echo all the lines in the password file.
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B.6.7 funlock

Syntax
funlock  fileld  ? start ? ? length ? ? origin ?

Remove a locked from a file that was previously placed witlidek command. The
arguments are the same as forfthbek command, see that command for more detalils.

B.6.8 frename

Syntax
frename oldPath newPath
Description

RenamesldPathto newPath This command does not support renaming across file
systems unless tlienamesystem call supports them.réfnaming across filgystems
is desied,execthemv command.

B.6.9 fstat

Syntax

fstat  fileld  ? item ?|? stat arrayvar ?
Description

Obtain status information about an open file.

The following keys are used to identify data items:

atime The time of last access.

ctime The time of last file status change

dev The device containing a directory for the file. This value uniquely
identifies the file system that contains the file.

gid The group ID of the file’s group.

ino The inode number. This field uniquely identifies the file in a given
file system.

mode The mode of the file (see tineknod system call).

mtime Time when the data in the file was last modified.

nlink The number of links to the file.
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size The file size in bytes.
tty If the file is associated with a terminal, then 1 otherwise 0.
type The type of the file in symbolic form, which is one of the

following valuesfile, directory, characterSpecial
blockSpecial fifo, link, or socket

uid The user ID of the file’'s owner.
If one of these keys is specifiedigem, then that data item is returned.

If statarrayvaris specified, then the information is returned in the aarayayvar.
Each of the above keys indexes an element of the array containing the data.

If only fileld is specified, the command returns the data as a keyed list.

The following value may be returned only if explicitly asked ft will not be returned
with the array or keyed list forms:

localhost If fileld is a TCP/IP socket, then a list is returned with the first
element being the local host IP address and the second element
being the local host port number.

remotehost  If fileld is a TCP/IP socket connection, then a list is returned with
the first element being the remote host IP address and the second
element being the remote host IP port number.

B.6.10 Igets

Syntax
lgets fileld  ? varName?
Description

Reads the next Tcl list from the file given tilgld and discards the terminating

newline character. This command differs from gleéscommand, in that it reads Tcl
lists rather than lines. If the list contains a newline, then that newline will be returned
as part of the result. Only a newline not quoted as part of the list indicates the end of
the list. There is no corresponding command fdpaotting lists, aputs will do this
correctly. IfvarNameis specified, then the line is 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 andarNameis set to an empty string. YrNameis 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 newlim®fsway have to be used

to determine what really happened.
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B.6.11 pipe

Syntax
pipe ?fileld_var_r fileld_var_w?
Description

Create a pipe. fileld_var_r andfileld_var_r are specified, thepipe will set the a
variable namefileld_var_r to contain the fileld of the side of the pipe that was
opened for reading, arfideld_var_wwill contain the fileld of the side of the pipe that
was opened for writing.

If thefileld variables are not specified, then a list containing the read and write fileldw
is returned as the result of the command.

B.6.12 read file

Syntax
read_file ?-nonewline? fileName
read_file fileName numBytes
Description

This procedure reads the fiileNameand returns the contents as a string. If
-nonewlineis specified, then the last character of the file is discarded if itis a newline.
The second form specifies exactly how many bytes will be read and returned, unless
there are fewer thamumBytedbytes left in the file; in this case, all the remaining bytes
are returned.

B.6.13 select

Syntax
select  readfilelds ?writefilelds? ?exceptfilelds? ?timeout?

Theselectcommand allows an Extended Tcl program to wait on zero or more files
being ready for reading, writing, have an exceptional condition pending, or for a
timeout period to expireeadFilelds writeFilelds, exceptFileldsare eachi$ts of
filelds, as returned from open, to query. An empty list ({}) may be specified if a
category is not used.

select takes the following options:

readFilelds  Specifies a list of files that are checked to see if data is available for
reading.
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writeFilelds

exceptFilelds

timeout

Example

Entering

Specifies a list of files that are checked if the specified files are clear
for writing.

Specifies a list of files that are checked to see if an exceptional
condition has occurred (typically, an error). The write and exception
checking is most useful on devices, however, the read checking is very
useful when communicating with multiple processes through pipes.
selectconsiders data pending in the stdio input buffer for read files as
being ready for reading, the files do. not have tateuffered.

Specifies (in seconds, a floating point timeout value. If an empty list is
supplied (or the parameter is omitted), then no timeout is set. If the
value is zero, then the select command functions as a poll of the files,
returning immediately even if none are ready.

If the timeout period expires with none of the files becoming ready,
then the command returns an empty list. Otherwise the command
returns a list of three elements, each of those elements is a list of the
filelds that are ready in the read, write and exception classes. If none
are ready in a class, then that element will be the null list.

select {file3 file4 file5} {file6 file7} {} 10.5

could return

{file3 file4} {file6} {}

or perhaps

file3 {} {}

B.6.14 write_file

Syntax
write_file

Description

fileName string ?string...?

This procedure writes the specified strings to the named file.
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B.7 TCP/IP Server Access

Commands are provided to access TCP/IP-based servers, and to create them. It is easy to
build servers using Extended Tcl that run uridetd, or even servers that run stand-alone

and accept and manage multiple simultaneous connectionfstahemotehostandfstat
localhostrequests are useful both for clients and servers.

B.7.1 server_accept

Syntax
server_accept ?options? fileid
Description

Accept a TCP/IP connection to the server socket associatefil@idhOption can be
either-buf or -nobuf. Buffer options have the same effect as described in
server_open

B.7.2  server_create

Syntax
server_create ?options?
Description

Creates a TCP/IP server socket on the local machine. A file handle is returned upon
successful creation. When a connection request is made to the server, the file handle
becomes read-ready. Connections can be acceptedsesiu®y_accept

The file handle can be detected as read-ready sslegt by usingfcntl to make the

handle nonblocking and then callisgrver_acceptor by using a file-status interface

to wishsuch as Mark Diekhanaddinputpackage.

Options includemyip ipNumber-myport portNumbeyand-backlogcount If no IP
number is specified, one is supplied by the system. If no port number is specified, a
port number is assigned by the system.

Backlogdefines the maximum length the queue of pending connections may grow to.

If a connection request arrives with the queue full, the client may receive an error with
an indication oECONNREFUSEDor, if the unddying protocol supports

retransmission, the request may be ignored so that retries may succeed. Note that on
at least some BSD-based systems the backlog is silently limitedetgeidless of the

value specified.
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B.7.3  server_info

Syntax
server_info addresses hostname
server_info official_name hostname

server_info aliases_name hostname
Description
Optain information about a TCP/IP server.
If the addressesoption is specified, the list of IP addresseshiostnames returned.
If the official_name option is specified, the official name foostnames returned.

If the aliasesoption is specified, a list of aliases fuwstnamas returned. (Note that
these are IP number aliases, not DOI$AMEaliases. Sedconfig(2).)

B.7.4 server_open

Syntax
server_open  ?Zoption? host service
Description

Open a TCP/IP connection to a serveho$ton the port specified bservice The
server is then accessed using the standard Tcl file /O comnidmsisnay be a host

name or an IP addresBort may be a port number of a service name. Options include
-buf, -nobuf, -myip and-myport. If no buffer option is specifiedbuf is the default.
The-buf option specifies that the file is buffered. In this case, a pair of Tcl file ids are
returned in a list. The firstid is open for read access, the second for write. When
writing to the file, theflush command must be used to force data in the buffer to be
sent to the server. Thdosecommand must be called against both file ids when you
are done using the socket. Buffered access will result in significantly better
performance when reading daaad will also improve the performance of a series of
writes done without interveningads. Thdcntl command may be used to make one
of these files unbuffered, or line buffered.

If -nobuf is specified, then the file is unbuffered and a single file id, open for both
reading and writing, is returned.

If -myip ipNumberis specified, it will define the IP number for your side of the
connection. This is useful for multi-homed hosts (hosts with more than one IP
address). Note that only IP addresses corresponding to network interfaces on your
machine may be used. -thyip is not specified, the operatisgstem will assign the

IP number for you.
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If -myport portNumbeiis specified, it will define the port number for your side of the
connection. If the port number is already in use, an error will be returned. If the port
number is in the privileged range, the Tcl program will have taihgaing as

superuser, or an error will be returned.

If a destination host name is supplied and more that one address is valid for the host,
the host's addresses will be tried in the order returned until one can be connected to,
or the list is exhausted. You may also usesttrger_infocommand to obtain the list

of valid address.

B.7.5  server_receive

Syntax
server_receive fileid length  ?options?
Description

Receives from the TCP/IP socket associated filitid a message of up kengthbytes
and returns it to the caller.

Options includeut_of bando receive out-of-band dateeekto peek at the incoming
data (returning data from the receive queue without removing the data from the
gueue)wait_all to request that the operation block until the full request is satisfied,
andkeepnewline- normallyserver_receivewill discard the last character of the
message if it is a newline.

B.7.6  server_send

Syntax
server_send fileid string ?options?
Description

Sends the specified string to the TCP/IP connection corresponditejdo
server_sendworks likeputs, including puts’honewlineoption, but is better at
detecting lost connections and other IP-related error conditions.

Other options includdont_route which requests that routing be bypassed and the
direct interface used (usually used only by diagnostic or routing pragyamd
out_of bandwhich can be used to send out-of-band data on the socket.
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B.8 File Scanning Commands

These commands provide a facility to scan files, matching lines of the file against regular
expressions and executing Tcl code on a match. With this facility you can use Tcl to do the
sort of file processing that is traditionally done watkk And since Tcl's approach is more
declarative, some of the scripts that can be rather difficult to write in awk are simple to code
in Tcl.

File scanning in Tcl centers around the conceptsafam contextA scan context contains
one or more match statements, which associate regular expressions to scan for with Tcl
code to be executed when the expressions are matched.

B.8.1 scancontext

Syntax
scancontext ?option?
Description

This command manages file scan contexts. A scan context is a collection of regular
expressions and commands to execute when that regular expression matches a line of
the file. A context may also have a single default match, to be applied against lines
that do not match any of the regular expressions. Multiple scan contexts may be
defined and they may be reused on multiple files. A scan context is identified by a
context handle. Thecancontextcommand takes the following forms:

scancontextcreate
Create a new scan context. Swmnmatchcommand is used to
define patterns in the context. A contexthandle is returned, which
the Tcl programmer uses to refer to the newly created scan context
in calls to the Tcl file scanning commands.

scancontextdelete contexthandle
Delete the scan context identified ctgntexthandleand free all of
the match statements and compiled regular expressions associated
with the specified context.

B-31



MYNAH System Scripting Guide BR 007-252-008
Extended Tcl (TclX) Extensions Issue 3, October 1997
Release 5.2

B.8.2 scanfile

Syntax

scanfile ?-copyfile copyFileld? contexthandle fileld

Description

Scan the file specified Hileld, starting from the current file pition. Check all
patterns in the scan context specifiedbgitexthandl@against it, executing the match
commands corresponding to patterns matched.

If the optional-copyfileargument is specified, the next argument is a file ID to which
all lines not matched by any pattern (excluding the default pattern) are to be written.

B.8.3 scanmatch

Syntax

scanmatch  ?-nocase? contexthandle ?regexp? commands

Description

Specify Tclcommandsto be evaluated wharegexpis matched by acanfile
command. The match is added to the scan context specifismhbgxthandle Any
number of match statements may be specified for a give coRegexgs a regular
expression (see thhegexpcommand). I[fnocaseis specified as the first argument,
the pattern is matched regardless of alphabetic case.

If regexpis not specified, then a default match is specified for the scan context. The
default match will be executed when a line of the file does not match any of the regular
expressions in the current scancontext.

The arraymatchinfo is available to the Tcl code that is executed when an expression
matches (or defaults). It contans information about the file being scanned and where
within it the expression was matched.

matchinfo is local to the top level of the match command unless declared global at
that level by the Tajlobalcommand. Ifitis to be used as a globahitstbe declared
global beforescanfileis called (sincecanfile sets thanatchinfo before the match
code is executed, a subsequglabal will override the local variable). The following
array entries are available:

matchlInfo(line)
Contains the text of the line of the file that was matched.

matchlInfo(offset)
The byte offset into the file of the first character of the line that
was matched.
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matchlinfo(linenum)

The line number of the line that was matched. This is relative to
the firstline scanned, which is usually, but not necessarily, the first
line of the file. The first line is line number one.

matchinfo(handle)
he file id (handle) of the file currently being scanned.

matchInfo(copyHandle)

The file id (handle) of the file specified by tkmpyfile option.
The element does not existdopyfile was not specified.

matchInfo(submatchO)
Will contain the characters matching the first parenthesized
subexpression. The second will be containesuimmatchl, etc.

matchInfo(subindex0)
Will contain the a list of the starting and ending indices of the

string matching the first parenthesized subexpression. The second
will be contained irsubindex], etc.

All scanmatchpatterns that match a line will be processed in the order in which their
specifications were added to the scan context. The remaindersufaihmatch
pattern-command pairs may be skipped for a file linecdrainue is executed by the

Tcl code of a preceding, matched pattern.

If areturn is executed in the body of the match commandsdtaafile command
currently in progress returns, with the value passedtton as its return value.
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B.9 Math Commands

Several extended math commands commands make many additional math functions
available in TcIX. In addition, a set of procedures provide command access to the math
functions supported by thexpr command.

The following procedures provide command interfaces to the expr math functions. They
take the same arguments asdRpr functions and may take expressions as arguments.

abs acos asin atan2
atan ceil cos cosh
double exp floor fmod
hypot int logl0 log
pow round sin sinh
sgrt tan tanh

B.9.1 max

Syntax
max numl num2 ?.. numNp
Description

Returns the argument that has the highest numeric value. The argumeritsnay
be any interger or floating point values.

B.9.2 min

Syntax
min numi1 num2 ?.. numne
Description

Returns the argument that has the lowest numeric value. The argunueniémay
be any interger or floating point values.
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B.9.3 random

Syntax
random limit | seed ?seedval?
Description

Generate a pseudorandom integer number greater than or equal to zero and less than
limit. If seedis specified, then the command resets the random number generator to a
starting point derived from theeedval This allows one to reproduce pseudorandom
number sequences for testing purposeseddvais omitted, then the seed is set to a
value based on current system state and the current time, providing a reasonably
interesting and ever-changing seed.
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B.10 List Maninipulation Commands

Extended Tcl provides additional list manipulation commands and prasedur

B.10.1 intersect

Syntax
intersect lista listb
Description

Procedure to return the logical intersection of ists. The returned list will be sorted.

B.10.2 intersect3

Syntax
intersect3 lista listb
Description

Procedure to intersects two lists, returning a list containing three lists: The first list
returned is everything ilista that wasn't inistb. The second list contains the
intersection of the two lists, and the third list contains all the elements that Wstle in
but weren't inlista. The returned lists will be sorted.

B.10.3 lassign

Syntax
lassign  list var ? var..?
Description

Assign successive elements of a list to specified variables. If there are more variable
names than fields, the remaining variables are set to the empty string. If there are more
elements than variables, a list of the unassigned elements is returned.

For example,
lassign {dave 100 200 {Dave Foo}} name uid gid longName

assignsiameto “‘dave”, uidto “100”, gidto “200"”, andlongNameo “Dave Foo".
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B.10.4 lempty

Syntax
lempty list
Description

Determine if the specified list is empty. If empty, 1 is returned, otherwise, 0 is
returned. This command is an alternative to comparing a list to an empty string.

B.10.5 Imatch

Syntax
Imatch  ?mode? list pattern
Description

Search the elements lidt, returning a list of all elements matchipattern If none
match, an empty list is returned.

Themodeargument indicates how the elements of the list are to be matched against
patternand it must have one of the following values:

—exactThe list element must contain exactly the same stringatsrn

—glob Patternis a glob-style pattern which is matched against each list element
using the same rules as tsteing match command.

—regexpPatternis treated as a regular expression and matched against each list
element using the same rules asrdgexp command.

If modeis omitted then it defaults teglob.

B.10.6 Irmdups

Syntax
[rmdups  list
Description

Procedure to remove duplicate elements from a list. The returned list will be sorted.
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B.10.7 Ivarcat

Syntax
lvarcat  var string ?string... ?
Description

This command treats eastring argument as a list and concatenates them to the end
of the contents ofar, forming a a single list. The list is stored back weoand also
returned as the result. viir does not exist, it is created.

B.10.8 Ivarpop

Syntax
lvarpop  var ? indexExpr ? ? string ?
Description

Thelvarpop command pops (deletes) the element indexed by the expression
indexExprfrom the list contained in the variahlar. If indexis omitted, then 0 is
assumed. I§tring, is specified, then the deleted element is replacedthiyg. The
replaced or deleted element is returned. Thus “Ivarpop argv 0" returns the first
element of argv, setting argv to contain the remainder of the string.

If the expressioindexExprstarts with the stringnd, thenend is replaced with the
index of the last element in the list. If the expression startsl@rnthtthenlen is
replaced with the length of the list.

B.10.9 Ivarpush

Syntax
lvarpush  var string ? indexExpr ?

Description

Thelvarpush command pushes (inser&d}ing as an element in the list contained in
the variablevar. The element is inserted before posifimalexExprin the list. Ifindex
is omitted, then O is asswdl. Ifvar does not exists, it is created.

If the expressioindexExprstarts with the stringnd, thenend is replaced with the
index of the last element in the list. If the expression startsl@nttthenlen is
replaced with the length of the list. Note the a valuenafmeans insert the string
before the last element.
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B.10.10 union

Syntax

union lista listb
Description

Procedure to return thegical union of the two specified lists. Any duplicate elements
are removed.
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B.11 Keyed Lists

Extended Tcl defines a special type of list referred teegied listsThese lists provided a
structured data type built upon standard istkl This provides a functionality similar to
structs in the C programming language.

A keyed list is a list in which each element contains a key and value pair. These element
pairs are stored as lists themselves, where the key is the first element of the list, and the
value is the second. The key-value pairs are referedfimlds This is an example of a
keyed list:

{{NAME {Frank Zappa}} {JOB {musician and composer}}}

If the variableperson contained the above list, thkaylget person NAMEwould return
{Frank Zappa}. Executing the command:

keylset person ID 106
would makeperson contain
{{ID 106} {NAME {Frank Zappa}} {JOB {musician and composer}}

Fields may contain subfields; ‘.’ is the seperator character. Subfields are actually fields
where the value is another keyed list. Thus the following list has the top levellields
andNAME, and subfieldNAME.FIRSTand NAME.LAST

{ID 106} {NAME {{FIRST Frank} {LAST Zappa}}}

There is no limit to the recursive depth of subfields, allowing one to build complex data
structures.

Keyed Ists are constructeahd accessed via a number of commands. All keyed list
management commands take the name of the variable containing the keyed list as an
argument (i.e. passed by reference), rather than passing the list directly.

B.11.1 keyldel

Syntax
keyldel  listvar key
Description

Delete the field specified yeyfrom the keyed list in the variablistvar. This
removes both the key and the value from the keyed list.
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B.11.2 Kkeylget

Syntax
keylget  listvar  ? key? ? retvar | {}?
Description

Return the value associated whity from the keyed list in the variablistvar. If
retvaris not specified, then the value will be returned as the result of the command.
In this case, ikeyis not found in the list, an error will result.

If retvaris specified an#eyis in the list, then the value is returned in the variable
retvarand the command returtsf the key was present within the list.Kéyisn't in

the list, the command will retuh andretvarwill be left unchanged. {} is specified

for retvar, the value is not returned, allowing the Tcl programmer to determine if a key
is present in a keyed list without setting a variable as a ieet:e

If keyis omitted, then a list of all the keys in the keyed list is returned.

B.11.3 keylkeys

Syntax
keylkeys listvar  ? key?
Description

Return the a list of the keyes in the keyed list in the variddtiar. If keysis
specified, then it is the name of a key field who's subfield keys are to be retrieve.

B.11.4 Kkeylset

Syntax
keylset  listvar key value ? key2 value2 ..?
Description

Set the value associated widhy, in the keyed list contained in the varialitvar, to
value If listvar does not exists, itis createdk#yis not currently in the list, it will be
added. If it already existsaluereplaces the existing value. Multiple keywords and
values may be specified, if desired.
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B.12 String and Character Manipulation Commands

The commands provide additional functionality to classify characters, convert characters
between character and numeric values, index into a string, determine the length of a string,
extract a range of character from a string, replicate a string a number of times, and
transliterate a string (similar to the Uriixprogram).

B.12.1 cequal

Syntax
cequal string1 string2
Description

This command compares two strings for equality. Retluihstringlandstring2are
the identical an@ if they are not. This command is a short-cutsfiving compareand
avoids the problems with string expressions being treated unintentionally asraumbe

B.12.2 cexpand

Syntax
cexpand string
Description

Expand backslash sequencestiting to their actual characters. No other substitution
takes place.

B.12.3 cindex

Syntax
cindex  string indexExpr
Description

Returns the character indexed by the expreseiexExpr(zero based) froratring.
If the expressioindexExprstarts with the stringnd, thenend is replaced with the
index of the last character in the string. If the expression startdenjtthenlen is
replaced with the length of the string.
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B.12.4 clength

Syntax
clength  string
Description
Returns the length atring in characters. This command is a shortcut for:

string length string

B.12.5 crange

Syntax
crange  string firstExpr lastExpr
Description

Returns a range of characters fretring starting at the character indexed by the
expressiorfirstExpr (zero-based) until the character indexed by the expression
lastExpr.

If the expressiofirstExpr or lastExpr starts with the stringnd, thenend is replaced
with the index of the last character in the string. If the expression startewithen
len is replaced with the length of the string.

B.12.6 csubstr

Syntax
csubstr  string firstExpr lengthExpr
Description

Returns a range of characters fretring starting at the character indexed by the
expressiorirstExpr (zero-based) fdengthExprcharacters.

If the expressiofiirstExpr or lengthExpr starts with the stringnd, thenend is

replaced with the index of the last character in the string. If the expression starts with

len, thenlen is replaced with the length of the string.
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B.12.7 ctoken

Syntax
ctoken strvar separators
Description

Parse a token out of a character string. The string to parse is contained in the variable
namedstrvar. The stringseparatorscontains all of the valid separator characters for
tokens in the string. All leading separators are skipped and the first token is returned.
The variablestrvar will be modified to contain the remainder of the string following

the token.

B.12.8 ctype

Syntax
ctype ?-failindex var? class string
Description

ctype determines whether all charactersiring are of the specifiedlass It returns

1if they are all otlass andO if they are not, or if the string is empty. This command
also provides another method (besiftesat andscan) of converting between an
ASCII character and its numeric value. The followatgpe commands are available:

ctype ?-failindex var? alnum string
Tests that all characters are alphabetic or numeric characters as
defined by the character set.

ctype ?-failindex var? alpha string
Tests that all charactease alphabetic characters as defined by the
character set.

ctype ?-failindex var? ascii string
Tests that all characters are an ASCII character (a non-negative
number less than 0200).

ctype charnumber
Converts the numeric valustring, to an ASCII character.
Number must be in the range 0 through 255.

ctype ?-failindex var? cntrl string
Tests that all characters are “control characters” as defined by the
character set.

ctype ?-failindex var? digit string
Tests that all characters are valid decimal digits, i.e. 0 through 9.
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ctype ?-failindex var? graph string
Tests that all characters witheme any character for whiatype
print is true, except for space characters.

ctype ?-failindex var? lower string
Tests that all characters are lowercase letters as defined by the
character set.

ctype ord character
Convert a character into its decimal numeric value. The first
character of the string is converted.

ctype ?-failindex var? space string
Tests that all characters are either a space, horizontal-tab, carriage
return, newline, vertical-tab, or form-feed.

ctype ?-failindex var? print string
Tests that all characters are a space or any chafactehich
ctype alnunor ctype puncis true or other “printing character” as
defined by the character set.

ctype ?-failindex var? punct string
Tests that all characters are made up of any of the characters other
than the ones for whicdlnum, cntrl, or spaceis true.

ctype ?-failindex var? upper string
Tests that all characters are uppercase letters as defined by the
character set.

ctype ?-failindex var? xdigit string
Tests that all characters are valid hexadecimal digits, tBat is
through9, a througlf or A throughF.

If -failindexis specified, then the index instring of the first character that did not
match the class is returnedvar.

B.12.9 replicate

Syntax
replicate string countExpr
Description

Returnsstring, replicated the number of timexlicated by the expressi@mountExpr
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B.12.10 translit

Syntax
translit inrange outrange string
Description

Translate characters @tring, changing characters occuringiimangeto the
corresponding character @utrange Inrangeand outrangemay be list of characters
or a range in the form ‘A-M’. For example:

translit a-z A-Z foobar

returns "FOOBAR".

B-46



BR 007-252-008 MYNAH System Scripting Guide
Issue 3, October 1997 Extended Tcl (TclX) Extensions
Release 5.2

B.13 XPG/3 Message Catalog Commands

These commands provide a Tcl interface to message catalogs that are compliant with the
X/Open Portability Guide, Version 3 (XP8).

Tcl programmers can use message catalogs to create applications that are
language-independent. Through the use of message catalogs, prompts, messages, menus
and so forth can exist for any number of languages, and they can altered, and new languages
added, without affectingny Tcl or C source code, greatly easing the maintenance
difficulties incurred by supporting nmtiple languages.

A default text message is passed to the command that fetches entries from message
catalogs. This allows the Tcl programmer to create message catalogs containing messages
in various languages, but still have a set of default messages available regardless of the
presence of any message catalogs, and allow the programs to pragsandifficulty

when no catalogs are present.

Thus, the normal approach to using message catalogs is to ignore ercatgpam in
which casecatgetswill return the default message that was specified in the call.

The Tcl message catalog commands normally ignore most errors. Ifitis desirable to detect
errors, a specialption is provided. This is normally used only during debugygtio insure

that message catalogs are being used. If your Unix implementation does not have XPG/3
message catalog support, stubs will be compiled in that will create a versaigetsthat

always returns the default string. This allows for easy porting of software to environments
that don’t have support for message catalogs.

Message catalogs are global to the process, an application witplenttl interpeters
within the same process may pass and share message catalog handles.

B.13.1 catclose

Syntax
catclose ?-faill-nofail? cathandle
Description

Close the message catalog specifie¢dpandle Normally, errors are ignored. |If
-fail is specified, any errors closing the message catalog file are returnedofdie
option specifies the default behavior of not returning an error. The ufalainly
makes sense if it was also specified in the catbtopen
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B.13.2 catgets

Syntax

catgets  catHandle setnum msgnum defaultstr

Description

Retrieve a message form a message catesdlandleshould be a Tcl message
catalog handle that was returneddagopen setnumis the message set number, and
msgnumis the message number. If the message catalog was not opened, or the
message set or message number cannot be found, then the defauttestminitsty is
returned.

B.13.3 catopen

Syntax

catopen  ?-faill-nofail? cathname

Description

Open the message catalmagname This may be a relative path name, in which case
theNLSPATH environment variable is searched to find an absolute path to the
message catalog. A handle in the farmegcal is returned. Normally, errors are
ignored, and in the case of a failed calt&bopen a handle is returned to an unopened
message catalog. (This handle may still be passeatdetsandcatclose causing
catgetsto simply return the default string, as described above. Hdlile option is
specified, an error is returned if the open fails. Iwfail option specifies the default
behavior of not returning an error wheatopenfails to open a specified message
catalog. If the handle from a faileatopenis passed toatgets the default string is
returned.
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B.14 Help Facility

The help facility allows you to look up help pages that were extracted from the standard Tcl
manual pages and Tcl scripts during Tcl installation. Help files are structured as a
multilevel tree of subjects and help pages. Help filesfound by searching directories
namedhelp in the directories listed in trauto_path variable. All of the files in the list of

help directories form a virtual root of the help tree. This method allows multiple
applications to provide help trees without having the files reside in the same directory.

The help facility can be accessed in two ways, as interactive commands in the Extended Tcl
shell or as an interactive Tk-based program (if you have built Extended Tcl with Tk).

To run the Tk-based interactive help program:
tclhelp ?addpaths?

Whereaddpathsare additional paths to search for help directories. By default, only the
auto_path used bytclhelp is search. This will redt in help on Tl, Extended Tcl and Tk.

The following interactive Tcl commands and options@vided with the help package:

help Help, without arguments, lists of all the help subjects and
pages under the current help subject.
help subject Displaysall of help pages and lower levalbjectqif any

exist) under the subjestibject

help subject/helppage Display the specified help ga. The helputput is passed
through a simple pager if outpeceeds 23 lines, pausing
waiting for a return to be entered. If any other character is
entered, the output is terminated.

helpcd subjec? Change the current subject, which is much like the UNIX
current directory. IBubjectis not specified, return to the
top-level of the help tree. Help subject path names may

also include “..” elements.

helppwd Displaysthe current help subject.
help help | ? Displays help on the help facility at any directégyel.
apropospattern This command locates subjects by searching their one-line

descriptiondor a patternaproposis useful when you can
remember part of the name or description of a camn
and want to search through the one-line summaries for
matching lines. Full regular expressions may be specified
(see thaegexpcommand).
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B.15 Tcl Loadable Libraries and Packages

Extended Tcl supports standard Talndex libraries and package libraries. A package
library file can contain multiple independent Tcl packages. A package is a named
collection of related Tcl procedures amitialization mde.

The package library file is just a regular Unix text file, editable with your favorite text
editor, containing packages of Tcl source code. The package library file name must have
the suffix.tlib. An index file with the suffixtndx, corresponding to the package library.
The.tndx will be automatically created by Tcl whenever it is out of date or missing
(provided there is write access to the directory.

The variableauto_path contains a list of directories that are searched for libraries. The
first time an unknown command trap is take, the indexes for the libraries are loaded into
memory. If theauto_path variable is changed during execution of a program, it will be
re-searched. Only the first package of a given name found during the execution of a
program is loaded. This can be overridden Jaddlibindex command.

The start of a package is delimited by:
#@package: package name procl ? ..procN ?

These lines must start in column one. Everything betweeh@dmackage keyword and

the nextt@package:keyword or a&#@packendkeyword, or the end of the file, becomes

part of the named package. The specified procedpires]..procN are the entry points of

the package. When a command named in a package specification is executed and detected
as an unknown command, all code in the specified package will be sourced. This package
should define all of the procedures named on the package line, define any support
procedures required by the package and do any package-specific initialization. Packages
declarations maybe continued on subsequent lines using standard Tcl backslash line
continuations. Th&@packendkeyword is useful to make sure only the minimum required
section of code is sourced. Thus for example a large comment bloclbagtheing of the

next file won’t be loaded.

WARNING — The package file should contain only TCL
procedures. For example, it should not contain any
"source" commands. The behaviour may be unpredictable
in such cases.

Care should be taken in definipgckage names the first package found in the path with
a given name is loaded. This can be useful in developing new version of packages installed
on the system.

For example, in a package source file, the presence of the following line:
#@package: directory_stack pushd popd dirs

says that the text lines following that line in the package file up to thgpaekagdine or
the end of the file is a package nand@éctory_stack and that an attempt to execute either
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pushd popdordirs when the routine is not already defined will causedttectory stack
portion of the package file to be loaded.
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B.16 Package Library Management Commands

Several commands are availablelfoilding and managing package libraries. Commands
that are extended versions of the standard Tcl library commands are listed here. All of the
standard Tcl library management commands and variables are also supported.

B.16.1 auto_commands

Syntax
auto_commands ?-loaders?
Description

Lists the names of all known loadable procedures and commands procedures. If
-loadersis specified, the command that will be executed to load the command will
also be returned.

B.16.2 auto_load

Syntax
auto_load  ?command?
Description

Attempt to load the specifietbmmandfrom a loadable library. loading the package
containing the procedure. If the package indexes have not been loaded for all package
libraries inauto_path, they will be loaded. Out-of-date library indexes will be rebuilt

if they are writable. The procedure retufinié the command was sucessfully loaded,

or O if it was not.

Duplicated package names aképped, the first package of a given name found in the
path is loaded. If thauto_path has changed since the last load, indexes will be
reloaded (duplicate packages will not be redefjne

If commands not specified, the indexes will be loaded, if they have not alreay been
loaded or if theauto_path variable has changed, but no command will be loaded.

This command overrides the standard Tcl procedure of the same name.
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B.16.3 auto_load_file

Syntax
auto_load_file file
Description

Source a file, as with theourcecommand, except searahto_path for the file.

B.16.4 auto_packages

Syntax
auto_packages ? -location ?
Description

Returns a list of the names of all defined packagetodationis specified, a list of
pairs of package name and tHidb path name, offset and length of the package within
the library.

B.16.5 buildpackageindex

Syntax
buildpackageindex libfilelist
Description

Build index files for package libraries. The argumidsfilelist is a list of package
libraries. Each name must end with the sutftlik . A correspondingtndx file will be
built. The user must have write access to the directory containing each library.

B.16.6 convert_lib

Syntax
convert_lib tclindex packagelib ?ignore?
Description

Convert a Ousterhout styfelindexindex file and associate source files into a package
library packagelib. If packagelibdoes not have dib extension, one will be added.
Any files specified intclindexthat are in the lisgnore will be skipped. Files listed

in ignore should just be the base file names, not full paths.
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B.16.7 loadlibindex

Syntax

loadlibindex libfile.tlib

Description

Load the package library index of the library filefile (which must have the suffix
lib). Package library indexes along #ngo_path are loaded automatically on the
first demand_load this command is provided to explicitly load libraries thia not

in the path. If the index file (with.endxsuffix) does not exists or is out of date, it will

be rebuilt if the user has directory permissions to cliedfea package with the same
name as a packagelibfile.tlib has already been loaded, its défon will be

overridden by the new package. However, if any procedure has actually been used
from the previously defined paadle, the procedures frolibfile.tlib will not be

loaded.

This command will also load an indenilh by mkindex.tcl program supplied with
standard Tcl. This file must be namedthdex".

B.16.8 searchpath

Syntax

searchpath  path file

Description

Search all directories in the specified path, which is a Tcl list, for the specified file.
Returns the full path name of the file, or an empty string if the requested file could not
be found.
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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 communicatns 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 gsitions areeferred 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 pibion of 1, which
would have a corresponding
row/column value of {1 1}. The
maximum charactergsition, or the
last position on the seen, 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 801920, 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 ASClII 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 ScriphBine

D

des — A UNIX command to encrypt or

decrypt data using the Data
Encryption Standard.

Domain — A type 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 Progranatic
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. ESESs are not separate
processes.

Emulator High Level Language Application
Progr ammatic 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
capalities.

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
communicatiormodule 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
commonlyreferred 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_numbér For
instance, the EHLLAPI function
Connect Presentation Space
corresponds to hllc(1).
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Icon — An X-Window that has been
closed using a window manager
function.

Iconified — The state of an X-Window
after it has become an icon.

Instances — Connections made to SUTs
using a class command.

IPC — Inter-process Communication
Telexel IPC processes

J

Job Status Container — MYNAH
GUI tool used to monitor the scripts
that have submitted to the BEE.

L
List — An ordered collection of elements.

Log File — A file containing a record of
activity for a software product.

M

Mask — A way to identify data that will
be ignored during a comparison.

Methods — Sub-commands used to
perform particular actions on
instances you create in Tcl.

MYNAH System — An advanced
software environment that can be used
in all phases of software testing to
exercise and analyze mainframe,
minicomputer, and workstation
applications. The MYNAH System
can also be used for task automation
and rapid application development.

@)
OA — See Operability Agent
OM — See Operability Manager

Operability Agent — A MYNAH
process that manages all MYNAH
required processes on a host,
communicating the stg stop and
status requests to individual processes
and then communicating the reply
back to the OM.

Operability Management — The
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.

Operability Manager — A set of
commands used interact with an OA to
manageall MYNAH processes. You
can start or stop a process or you can
determine if a process is running statis

P

Parent Script — A Tcl script that
submits other scripts for execution.

-position position — One of the ways
of specifying screen location to a 3270
Tcl command. The pd#on is a list of
two integer values, row and column in
that order. Example: -position {1 1}.

Presentation space — The 3270 screen
that the EHLLAPI function call will
affect and/or perform its action upon.
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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 — Anexecutable program thatis
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).

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 p&rmed by a
domain.

Resource, X-Window System — A
default value that can be changed by a
user. Sets of resources are commonly

stored in the-/. Xdefaultile (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.

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 T
used to create script code by capturing
interactions with a system, importing
templates and procedures, and
existing script code. A Standalone  Tag Table — A formatted table in a

TagDir — A directory containing Tag
Name files.

Script Builder can be run screen definition file, containing
independently of the rest of the screen information for single screen.
MYNAH GUI. For each user-identified screen field

this table has a name ftire field
(called a tag name), the field's row and
column location, and the number of
SD — See Script Dispatcher. characters in the field.

Script Object — A MYNAH GUI object
used to create and track script code.

SE — See Script Engine. Tag Name File — A file containing

SNA — See Systems Network _tflg-value pairs, r?sed for locating
Architecture. 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.

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. Tags — User defined lables used by the

SUT — System Under Test. Term3270 Package for locating items

on a synchronous screen.

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 — Tool Command Language. An
interpretive programming language,
implemented as a library of C
procedures, developed by John
Ousterhout. Tcl is the basis for the

Synchronous Terminal MYNAH scripting language.

Interface — An interface to an operating TelxX Extended Tcl. fi fTcl d
system or application that sends and ' ¢¢ — EXtenaded Ici, flavor of 1¢l use

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.

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.
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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.

Vv

Variable — A user defined quantity that
can assume a value.
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Index

A

Adding Elements to Lists4-30
Appending Lists 4-28
Application-to-Application
See Alsd-CIF Package
See MsgDir Package
See PRT3270 Package
See TOP Package
Arithmetic Operators4-9
Arrays 4-22
Contrast to Lists4-22
Creating 4-36
Asynchronous Request, Canceling3

Asynchronous Terminals
See TermAsync Package

Attributes
Definition, 1-7
Listing Valid Values
Term3270 Package9d-28
TermAsync PackageB-14
Overview
Term3270 Package9-3
TermAsync PackageB-2
PRT3270 Package
Receive Session Numhet2-21
Receive Statysl2-21
Receive Time Stampl2-22
Returning Current Values
Term3270 Package9d-26
TermAsync Package8-13
Term3270 Methods9-2
TermAsync Attributes 8-3
TermAsync Methods8-2
TOP Package
Receive Session Numbet1-26
Receive Statysl1-26
Receive Time Stampl0-29, 11-27
Send SessioNumber 11-27
Send Statys11-28
Send Time Stampl1-28

Attributes, definition 1-2

B

Background Execution Environment
See BEE

Backslash
Backslash Sequence4-18
Used in Substitution4-17
Using to Insert Special Characte#s17

Batch Package

Condition Codes15-11
Deleting a Jop 15-5
Hosts

Querying for 15-7

Specifying 15-2
Implementation as Tcl Proceduyeks-1
Job IDs 15-8
.netrc File 15-14
Returning Condition Codesl5-11
Returning Job 1D 15-8
Returning Job Statusl5-9
Returning Number of Steps in Job5-10
Status of Johs15-9
Step Results15-11
Steps Reported in a Job5-10
Submitting a Batch Johl5-1
Waiting for a Responsel5-13

BEE, 2-10, 3-2

Concurrency 2-10
File Ownership 3-12
Permissions, Execution Directori3-12
Relation Between SDs and SE Groups

2-10
SE Groups 2-10
Submitting Scripts

From the CLU] 2-11
From the GUJ 2-12

Bitwise Operators4-11

Braces 4-20
Suppressing Variable Substitutio#-20
Used to Defer Evaluation-20

Buffer Size 8-8, 8-24
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C

Carriage Returns in Differenced Fije8-11
catch Command4-47

checktags 13-5

Child Script Events 2-20

Child Script Package
Canceling Asynchronous Reque3t3
Creating a Connectior7-2
Data
Sending to an Application7-8
Waiting for Responses’-9
Disconnecting a Connectipi7-4
Loading 7-1
Pausing a Request-5
Request
Pausing 7-5
Resuming 7-6
Requests
Sending 7-7
Resuming a Request-6
SDs 7-2
SE Groups 7-2
Sending a Reques?-7
Sending Data to an Applicatipr7-8
Specifying
SDs 7-2
SE Groups 7-2
Timeout
Returning 7-2
Specifying 7-2
Waiting for Responses’-9
Waiting Until all Scripts Complete7-10
Waiting Until any Scripts Completer-11
Class Commandl-4
Classes of functionalityl-4
Clear Tag-Value Databas8&-3
Closing Files 4-59
CLUI, 2-1
Submitting Scripts 2-11
xmyCmd Command2-11, 2-34
Columns
Returning Current Position
Term3270 Package9-36
TermAsync PackageB-24

Using to Move a Cursor on a 3270 Screen

9-29
Using to Return 3270 Screen Imag8s30
Using to Specify 3270 Screen Location
9-9
Command Line User Interface
See CLUI
Comments 4-21
Compare Evenis2-21
compares File2-18
Child Script Events 2-20
Compare Evenis2-21
Event Categories2-19
Exception Events2-22
Format 2-31
Language Evenis2-22
Script Events 2-23
Summary Events2-24
SUT Timing (suttiming) Even{s2-26
Sutimage Events2-25
Test Object Evenfs2-26
User Events 2-27
Comparing a Region
See AlsdMasks
See Comparisons

Comparing Differences Between File-10,
6-30
Comparisons

Category Definition 1-9

Commands that Create Outp@-21

compares File2-18, 2-31

Comparing Differences Between Files
6-10, 6-30

Disabling Masks
Term3270 Packaged-18
TermAsync PackageB-10

Enabling Masks
Term3270 Packaged-19
TermAsync PackageB-12

Failed 5-7

FCIF Package
Check for Extra Tags13-11
Comparing FCIF Tags13-7
Comparing to Master FCIF Message

13-5

Getting FCIF Values13-13
offset 13-7
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Reordering Sectionsl3-14
General Extensions-2, 6-6
Good 5-9
Ignoring a Region6-19

Ignoring a Region on a 3270 Screén27

Maximum, 5-11
Number of Failed
Term3270 Package9-38
TermAsync PackageB-25
Number of Successful
Term3270 Package9-38
TermAsync PackageB-26
Number of Warnings
Term3270 Packaged-45
TermAsync PackageB-29
PRT3270 Package
Listen Mode 12-16
Matching Messagesl2-17
Specifying Tcl Procedurel2-17
See AlsiMasks
See Alsdests
Term3270 Attributes9-4
Term3270 Methods9-2
Term3270 Packaged-14
TermAsync Attributes 8-3
TermAsync Methods8-1
TermAsync PackageB-6
TOP Package
Listen Mode 11-19
Matching Messagesl1-21
Specifying Tcl Procedurel1-21
Updating Counters5-19
Warnings 5-20
Concealing Sensitive Dat&-1
Obtaining From Scripts in the
Background 3-2
Prompting Using the Script BuildeB-1
Scrambling Encryption Keys5-40
See AlsxmyCmd
See AlscxmyUdb
TermAsyncSUTimageg-iles 3-8
Concurrency 2-10

Connections
Creating
Child Script Package7-2
DCE Package
Emulated Client 16-5

Emulated Serverl6-8
FCIF Package13-3
MsgDir Package 14-4
PRT3270 Packagel2-5
Term3270 Packaged-16
TermAsync Package3-8
TOP Packagel1-5
Deleting a Batch Jgb15-5
Disconnecting
Child Script Package7-4
DCE Package16-74
FCIF Package13-10
MsgDir Package 14-2
PRT3270 Packagel2-7
Term3270 Packaged-19
TermAsync PackageB-11
TOP Packagel1-7
General Extensions-1
Handle Names1-5
Handles 1-5
Instances 1-5
Listing Open Connections
PRT3270 Packagel2-12
Term3270 Packaged-37
TermAsync PackageB-25
TOP Packagell-14
Maintaining Between Script2-14
No Reinitialization Between Script
Executions 2-15
PRT3270 Package
Receive Statys12-21
Receive Time Stampl2-22
Returning a Connection Name
12-19
Returning a PRT3270 HandJer
12-20
Returning Receive Session Numper
12-21
Specifying a Connection Name
12-19
Specifying a PRT3270 Handler
12-20
Returning a Connection Nam8-8, 8-26,
9-17, 9-42
Specifying a Connection Nam&-8, 8-26,
9-17, 9-42
State 9-43
Status 8-28, 9-44
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Submitting a Batch Johl5-1
Term3270 Attributes9-3
Term3270 Methods9-1
TermAsync Attributes 8-2
TermAsync Methods8-1
TOP Package
DTN, 11-17
PSN 11-25
Receive Statysl1-26
Receive Time Stampl0-29, 11-27
Returning a Connection Name
10-26, 11-24
Returning a TOPCOM Handler
11-30
Returning Receive Session Numper
11-26
Returning Send Sessiddumber
11-27
Send Statys11-28
Send Time Stampl1-28
Specifying a Connection Name
10-26, 11-24
Specifying a TOPCOM Handler
11-30
ConnOnly Mode 2-14
Effect of Exceptions 3-9

Constants, DCE Packag&6-73

Control Flows 4-37 to 4-46
break Command4-42
continue Command4-43
eval Command4-46
for Commandg 4-40
foreach Command4-41
if Command 4-37
See Alsd.ooping Controls
switch Command4-44
while Command 4-39
Controlling the Flow of Execution of a Scrjpt
4-37
See AlsdControl Flows
Conversion of Expressiong-15
Converting Between Strings and Lis%-34

Creating a Connection
Child Script Package7-2
Term3270 Package9d-16
TermAsync PackageB-8

Creating Lists 4-23 to 4-26
Concatenating Elementd-24
Using the concat Command-24
Using the list Command4-25
Using the set Command}-23

Creating Scripts
Overview 2-1
Using an Editor 2-3
Using Script Objects2-4
Using the Script Builder2-6
Cursor
Moving on a 3270 Screer®-20, 9-22,
9-29
Returning Position, TermAsync Package
8-27

D

Data
Associated with MsgDir Package Position
14-5
Finding on a 3270 Scree®-23
General Extensions-1
PRT3270 Package
Appending Messages 2-10
Converting Messaged 2-13
Maximum Number of Messages, File
Name 12-18
Receiving Messages
File Name 12-15
Last Received12-14
Receiving
PRT3270 Packagel2-8
TOP Packagel1-8
Receiving at Script Executioré-24
Returning Number of Bytes Received
9-37
Sending
TOP Packagel1-10
Sending to an Application
Child Script Package7-8
Delaying 8-8, 8-25
Term3270 Packaged-33
TermAsync PackageB-19, 8-21
Simulating Pressing a 3270 Function
Key, 9-31, 9-32
Term3270 Attributes9-4
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Term3270 Methods9-1
TermAsync Attributes 8-3
TermAsync Methods8-1
TOP Package
Appending Messaged1-12
Converting Messaged 1-15
Maximum Number of Messages, File
Name 11-22
Maximum Segment Length, File
Name 11-23
Receiving Messages
File Name 11-18
Last Received11-16
Waiting for Responses
Child Script Package7-9
Term3270 Packaged-34
TermAsync PackageB-21, 8-22
Database
Clear Tag-value3-3
Encrypted 3-3
Loading User Files6-38
Database Mode5-2

Database Output2-33
Result Object 2-33
Runtime Object 2-33

Date Functions6-7

DCE Package

Client Development16-3
Constants 16-73
DCE Architecture 16-2
Emulated Client

Definition, 16-4

RPC Calls 16-69

Starting 16-5

Waiting for Output 16-7
Emulated Server

Definition, 16-4

RPC Calls 16-72

Starting 16-8

Starting a Long-Running Server

16-10

Waiting for Output 16-9
Getting the Name of the Interfac&6-79
Getting the Type of an Objec16-71
Handles

Deleting 16-75, 16-76

All Handles 16-77

Data Handles16-77
Restoring 16-78
Saving 16-78
IDL
IDL File, 16-3
IDL Types 16-14 to 16-68
Categories 16-14
See AlsdDL
Integrating with MYNAH System Using
TermAsync Commandsl6-80
Interface
Definition, 16-2
Getting the Name 0f16-79
Interface Object
Identifier of the Interface,
Obtaining 16-11
Listing Defined Constants16-13
Listing Defined Operationsl16-13
Listing Defined Types16-13
Major Version of the Interface,
Obtaining 16-11
Minor Version of the Interface,
Obtaining 16-12
Name of the Interface, Obtaining
16-11
Running as Emulated Clien16-12
Running as Emulated Seryet6-12
Objects
Deleting 16-75
Removing 16-74
Printing Objects 16-70
Recording Entries16-80
Recording Exit Statys16-81
RPC Calls
Emulated Client 16-69
Emulated Serverl6-72
TermAsync Commandsl6-82
Scripting Overview 16-4
Server Development16-3
TermAsync Commandsl6-80
Calling the RPC 16-82
Recording Entries16-80
Recording Exit Statys16-81
See Alsd'ermAsync Package

Debugging 3-9, 4-47

catch Command4-47
Error Information Procedures$-9, 4-47
Error Processing3-10
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errorCode Variable4-48
errorinfo Variable 4-49
General Actions 3-10
Global Variables 3-9
Using xmytclsh 4-60
Deferring Evaluation 4-20
des 3-2, 3-3, 3-4
Encrypting Data 3-2
Specifying a Key 3-4
Using to Encrypt a Databgs8-4
destroy 13-10
Destroying a Connection
Child Script Package7-4
Term3270 Packaged-19
TermAsync Package8-11
Differences Between Files
Carriage Returns6-11
General Extensions-10, 6-30
Domain 1-2
Double Quotes4-19

E
Editors
Using to Create Script2-3
Elements

Adding to a List 4-30
Appending to a List4-28
Components of Lists4-22
Extracting From Lists4-31
Inserting in a List 4-29
Number in a List 4-26
Replacing in a List4-30
Searching for in a List4-32
Embedded Spaceg-17

Emulated Client
Definition, 16-4
Running Status of Interface 6-12
Starting 16-5
Waiting for Output 16-7
Emulated Server
Definition, 16-4
Running Status of Interface 6-12
Starting 16-8
Starting a Long-Running Servet6-10

Waiting for Output 16-9
Emulated Terminal 8-8, 8-29
Encrypted Data

Databases3-3

des 3-3

Loading 6-38

Scrambling Encryption Keys5-40

Using 3-6
Encrypted Databasg$8-3

Encrypting Using des3-4
Engine Modes 5-3
Engine Types 5-4
Entering Sensitive Date3-2

Errors
See Alsdexceptions
See Debugging
Exception Events2-22
Exceptions 3-9, 4-47
catch Command4-47
Error Processing3-10
errorCode Variable4-48
errorinfo Variable 4-49
Global Variables 3-9, 4-48
MYNAH System Handling Procedures
3-9
See Alsdebugging
Tcl Procedures3-9, 4-47

Executing Scripts
eval Command4-46
Overview 2-2
Using the Script Builder2-8
Without Database Update-34
Execution Directory Permission8-12

Execution Modes5-3
ConnOnly 2-14
FullState 2-15
StatelLess2-14

Exit Handler 5-5
Called at Maximum Failed Comparisons
5-12
Expressions 4-8 to 4-15
Conversion 4-15
Creating Using the expr Command-4
Mathematical Functions4-14
Math Functions 4-15
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Trig Functions 4-14

Operands 4-8
extended Tql 1-1
Extension

Functional Categoriesl-8
Extensions

Definition, 1-2

Loading 2-14, 6-17

Unloading 6-36
Extracting Elements From Listgl-27, 4-31
extratags 13-11

FCIF, 13-1

FCIF Package
Comparisons
Check for Extra Tags13-11
Comparing FCIF Tagsl3-7
Comparing to Master FCIF Message
13-5
Getting FCIF Values13-13
offset 13-7
Reordering Sectionsl3-14
Connections
Creating 13-3
Disconnecting 13-10
Loading 13-1
Fields on a 3270 Screen
Moving to a Specified Field9-20
Moving to the Next Field9-22
Returning the Length of a Fiel®-21
File Ownership 3-12
Files
Closing 4-59
Input/Output Functions4-56
Loading 6-38
Opening 4-57
Reading Lines 6-25
Floating-point Numbers4-8, 4-15
for, 4-40
foreach 4-41
Formats
Returning Current Screen Nam@-38
See Als&creen Identification File

Using to Find Screen Location9-25
FullState Mode 2-14, 2-15
Function Keys

Counting Number Presse@-40

Counting Usage 0f9-17, 9-36

Last Key Pressed-40

Sending 9-31

Sending and Waiting for a Respon$e32

G

General Extensions-1 to6-41

Comparisons 6-6
Date and Time Functions-7
Exiting From Scripts 6-3, 6-15
Exit Handler 6-15
Specifying an Exit String6-15
Masks
Creating 6-19
Destroying 6-21
Disabling 6-22
Enabling 6-22
Masks 6-19 to 6-22
Pausing Scripts6-31
Prompting for Sensitive Dat#-24
Reading Lines of a File6-25
Receiving at Script Executioré-24
Regular Expressions, Searching, f6r28
Returning Current Locatior6-16
Tests
Beginning 6-4
Ending 6-14
Updating Results Object$-37
Writing Output 6-23
Global Script Variables5-1 to 5-20
Global Variables 4-48, 4-524-53
global Command4-53
xmyVar Array, 5-1 to5-20
Globbing 4-54
Graphical User Interface
See GUI
GUI, 2-1
Insert Template Dialag2-36
Submitting Scripts 2-12
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H

Handles, definition 1-5
Help Facility, TcIX 4-2, B-49

Hosts

Querying for Batch Hosts15-7
Returning Current9-39
Specifying 9-16

Specifying for Batch Jobsl5-2

IDL, 16-2
IDL File, 16-3
IDL Types 16-14 to 16-68

Arrays 16-17
Constructing 16-17
Elements 16-17
Indexing 16-18
Bool Object 16-19
Constructing 16-19
Returning Boolean Valyel6-19
Setting Boolean Valyel6-20
Buffer Object 16-21
Constructing 16-21
Getting a Stored Valyel6-21
Setting a Valug 16-22
Size of Largest Stringl16-22
Byte Object 16-23
Constructing 16-23
Getting a Stored Valyel6-23
Setting a Valug 16-24
Categories 16-14
Char Object 16-25
Constructing 16-25
Getting a Stored Valyel6-25
Setting a Valug 16-26
Double Object 16-27
Constructing 16-27
Getting a Stored Valyel6-27
Setting a Valug 16-28
Enumeration Obje¢t16-29
Constructing 16-29
Getting a Stored Valyel6-29
Listing Legal Value 16-30
Setting a Valug 16-30

error_status_t Object (DCE Error
Codes) 16-31
Constructing 16-31
Getting a Symbolic
Representation Valyel6-31
Listing Legal Value 16-32
Setting a Valug 16-32
Floating Point Number Object
16-33
Constructing 16-33
Getting a Stored Valuyel6-33
Setting a Valug 16-34
Floating Point Numbers
32-bit, 16-33
64-bit, 16-27
handle_t Object (Connection to
Server) 16-35
Binding Object to Serverl6-37
Constructing 16-35
Getting a Stored Valuel6-36
Setting a Valug 16-37
Setting Authentication16-39
Hyper Object 16-40
Constructing 16-40
Getting a Stored Valuyel6-40
Setting a Valug 16-41
Integers
Signed
16-bit 16-50
32-bit 16-42
64-bit 16-40
8-bit, 16-52
Unsigned
16-bit 16-65
32-bit 16-60
64-bit 16-58
8-bit, 16-23, 16-25, 16-67
Long Object 16-42
Constructing 16-42
Getting a Stored Valuyel6-42
Setting a Valug 16-43
Pipe Object 16-44
Constructing 16-44
Dumping to File 16-45
Reading a File 16-46
Setting a Sink for Output Pipe
16-45
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Setting Source for Input Pipe
16-44
Pointer Object 16-47
Constructing 16-47
Deferring 16-48
Getting Handle of an Object
16-47
Returning the Address in a Real
Pointer 16-49
Setting Pointer to an Object
16-48
Short Object 16-50
Constructing 16-50
Getting a Stored Valyel6-50
Setting a Valug 16-51
Small Object 16-52
Constructing 16-52
Getting a Stored Valyel6-52
Setting a Valug 16-53
String Object 16-54
Constructing 16-54
Getting a Stored Stringl6-54
Setting a Valug 16-55
Structure Object16-56
Constructing 16-56
Constructing With Conformant
Array, 16-56
Listing all Members 16-57
Retrieving Members by Name
16-57
Uhyper Object 16-58
Constructing 16-58
Getting a Stored Valyel6-58
Setting a Valug 16-59
Ulong Object 16-60
Constructing 16-60
Getting a Stored Valyel6-60
Setting a Valug 16-61
Union Object 16-62
Constructing 16-62
Getting the Name of the
Discriminant 16-63
Listing all Members 16-62
Retrieving Currently Valid Union
Name 16-64
Retrieving Members by Name
16-63

Retrieving the Discriminant by
Name 16-64
Ushort Object 16-65
Constructing 16-65
Getting a Stored Valuyel6-65
Setting a Valug 16-66
Usmall Object 16-67
Constructing 16-67
Getting a Stored Valuel6-67
Setting a Valug 16-68
if, 4-37
Importing Scripts 4-61
Inserting Elements into List#4-29
Inserting Special Characterd-17
Instances, definition1-5
Interface Description Language
See AlsdCE Package
See IDL

Invisible Fields, Processin®-16, 9-37

K

Keyed Lists 3-3, 3-6, 6-24, 6-38
Extracting Values 3-6
keylget 3-6
keylset 3-2
Using to Loading Data3-7

keylget 3-6

keylset 3-2

Keys, Supplying
Argument to xmyUdb 3-5
Using xmyPrompt 3-5
xmyConfigFile, 3-4

L

Labels
Finding Position on a 3270 Screem24

Using to Move a Cursor on a 3270 Screen

9-29
Using to Return 3270 Screen Imag8s30
Using to Specify 3270 Screen Location
9-10
Language Evenis2-22
Library Path 5-10
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Lists, 4-3, 4-22 to 4-35

Appending 4-28

Concatenating Elementd-24

Contrast to Arrays4-22

Converting Between Strings and Lists
4-34

Creating 4-23 to 4-26
Concatenating Elementd-24
Using the concat Command-24
Using the list Command4-25
Using the set Command}-23

Elements 4-22

Extracting Elements Fromd-27, 4-31

Inserting Elements Into4-29

Joining Elements into a String-35

list Command 4-25

Modifying Lists 4-28 to 4-31
Adding Elements 4-30
Appending 4-28
Extracting Elements4-31
Inserting 4-29
Replacing Elements4-30

Number of Elements in a Lis#-26

Replacing Elements Jm-30

Searching for Elements1-32

Sorting 4-33

Splitting Strings into List Elementsi-34

Loading Extension Package®-14, 6-17

FCIF Package13-1

PRT3270 Packagel 2-1

Term3270 Packaged-1

TermAsync Packages-1

TOP Packagel1-1

Local Variables 4-52

Location
General Extensions-2
Moving a Cursor on a 3270c&en 9-20,
9-22, 9-29
Term3270 Attributes9-4
Term3270 Methods9-2
TermAsync Attributes 8-3
Location of Output Files2-16
Location Processing9-8 to 9-12
By Labels 9-10
By Row and Column9-9
By Tag Names 9-11
Formats 9-25

Screen lds 9-25
Tag Name Files9-11
TagDir, 9-12
Logical Operators4-10, 4-11
Looping Commands4-39
Looping Controls 4-42
Terminating Current Iteratior4-43
TerminatingLooping Commands4-42

M

Manipulating Strings 4-54
Masks
Creating 6-19
Destroying 6-21
Disabling 6-22
Term3270 Packaged-18
TermAsync PackageB-10
Enabling 6-22
Term3270 Packaged-19
TermAsync PackageB-12
Listing Mask Handles
Term3270 Packaged-41
TermAsync PackageB-26
Regular Expressions-19
Match Extensions
Matching Tcl Procedurel4-23
Multiple Part Messages
Waiting For Next Part14-27
Waiting Until Ending Part 14-25
Receiving Matching Message$4-23
Receiving Multipart Messages
Waiting For Next Part14-27
Waiting Until Ending Part 14-25
Math Functions 4-15
Mathematical Functions4-14
Math Functions 4-15
Trig Functions 4-14
Maximum Comparisons5-11
Message Response Directprd4-13
Marking Messages14-28
See AlsiMsgDir Package
Methods
Definition, 1-2, 1-6
Overview
Term3270 Packaged-1
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TermAsync Packages-1

Model
Returning Current Valye9-41
Specifying 9-16
MsgDir Package
Connections
Creating 14-4
Disconnecting 14-2
Data Associated with a Positiod4-5
Handles
PRT3270 Handle, Creatind 4-18
Returning File Name14-6
Setting Current Time Position
14-14, 14-16
Setting Position to First Message
14-7
Setting Position to Last Message
14-9
Setting to Previous Time Position
14-17
TOPCOM Handle, Creatingl4-21
Marked Messagesl4-10
Maximum Number of Message44-11
Message Response Directpri4-13
Move Time Value 14-12
Number of Message Loaded4-15
Receive Session Numhet4-19
See AlsiMatch Extensions

MYNAH System
Loading Extension Package§-17
Unloading Extension Package®-36

N

.netrc File 15-14
Number Basg 4-8

O

Objects
Getting the Type of, DCE Packag&6-71

Opening Files 4-57

Operands 4-8
Floating-point Numbers4-8
Number Base4-8

Operators 4-9

Arithmetic Operators4-9
Bitwise Operators4-11
Logical Operators4-10, 4-11
Precedence4-12
Relational Operators4-10
Output 2-16 to 2-32
compares File2-31
Execution Directory Permission8-12
File Ownership 3-12
Location of Output Files2-16
Changing 2-17
Output Directory 2-17, 5-13
compares File2-18, 2-31
outputFile, 2-17, 2-19
See als@ompares File
See alsmutput File
See alscsUTimage Files
stderr File 2-18
stdout File 2-18
SUTimage Files2-17, 2-28
outputFile, 2-17, 2-19
Ownership Consideration$-12
Permissions 2-16
Retaining Output Directorie2-16
See als®atabase Output
Setting the Output LevelR-16, 3-14, 5-13
SUTimage Files2-17, 2-28
Writing Screen Attributes t8UTimages
File, 8-9, 8-28, 9-16, 9-44
Writing to theoutputFile, 6-23
Output Directory 5-13
outputFile, 2-17, 2-19, 2-31, 6-23
Format 2-19
Output Level
Changing 3-15
Current Level 3-15
Setting 2-16, 3-14, 5-13

P

Pausing Scripts6-31
Performance Measurement FunctioBs41
Permissions 2-16
Port Number
Returning 9-16, 9-42
Specifying 9-16, 9-42
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Printer Testing
See PRT3270 Package
Printing Objects 16-70
Procedures4-51 to ?7?
Autoloading 2-35
Creating 4-51
Defined Locally 2-35
Exit Handlers 5-5
Exiting From 4-52
Global Variables 4-53
Loading 2-35
Loading Using Insert Template Dialog
2-36
Loading Using the source?-35
Local Variables 4-52
ProcRepository Paramete2-35
Timeout Handlers5-18

Prompting for Sensitive Dat&-24

Prompts
xmytclsh 4-60
PRT3270 Package
Appending Messaged 2-10
Attributes
Receive Session Numhet2-21
Receive Statysl2-21
Receive Time Stampl2-22
Comparisons
Listen Mode 12-16
Matching Messagesl2-17
Specifying Tcl Procedurel2-17
Connections
Creating 12-5
Disconnecting 12-7
Receive Session Numhet2-21
Receive Statysl2-21
Receive Time Stampl2-22
Returning a Connection Name
12-19
Returning a PRT3270 Handler
12-20
Specifying a Connection Name
12-19
Specifying a PRT3270 Handler
12-20
Converting Messages 2-13
Data
Appending Messaged 2-10

Converting Messaged 2-13
Maximum Number of Messages
12-18
Receiving 12-8
Receiving Messages
File Name 12-15
Last Received12-14
Loading 6-17, 12-1
Maximum Number of Message42-18
Receiving Data12-8
Receiving Messages
File Name 12-15
Last Received12-14
Timeout
Returning 12-23
Specifying 12-23

Q

Quoting 4-19
Using Braces 4-20
Using Double Quotes4-19

R

Regular Expressiongt-55, 6-19, 6-25, 9-12,
A-65
Searching far 6-28

Relational Operators4-10

Removing a Connection
Child Script Package7-4
Term3270 Packaged-19
TermAsync PackageB-11

reorder 13-14
Replacing Elements in Listgl-30

Requests
Pausing 7-5
Resuming 7-6
Sending 7-7
Responses
Buffer Size 8-8, 8-24
Waiting, 8-5, 9-13
Specifying an Initial Regd9-17,
9-39
Supplying an Expected Response
9-17, 9-39
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Responses from Applications See SDs
Returning Script Engines
TermAsync Package8-15 See SEs
Result Objects2-33 Script Events 2-23
Updating Status6-37 Script Names, Returning Name of Script Being
Returning Current Locationé-16 Executed 5-14
Rows Script Objects
Returning Current Position Creating Scripts2-4
Term3270 Packaged-43 Insert Template Dialag2-36

~ TermAsync Packages-27 Script Terminations
Using to Move a Cursor on a 3270 Screen Maximum Allowed Failed Comparisons
9-29 5-11
Using to Returr8270Screen Image9-30

. . X Scripts
Using to Specify 3270 Screémwcation Concealing Sensitive Dat&-1, 6-38,
9-9
6-40
RPC Calls _ Obtaining From Scripts in the
Emulated Client 16-69 Background 3-2
Emulated Server16-72 Prompting Using the Script Builder
TermAsync Commandsl6-82 3.1
Runtime Object 2-33 Controlling the Execution of4-37
Runtime Objects break Command4-42
ID, 5-14 continue Command4-43
Run Status 2-33 eval Command4-46
Run Summary 2-33 for Command 4-40
Tcl Code Status2-34 foreach Command4-41
if Command 4-37
S switch Command4-44
while Command 4-39
Screen Identification File9-12, 9-25, 9-43 Creating .
: Overview 2-1
Regular Expression®-12 . .
Using Formats 9-38 Using an Editar 2-3
, Using Script Objects2-4
Screen Images, Returning Using the Script Builder2-6
Term3270 Packaged-30 Debugging 3-9, 4-47
TermAsync Package8-17 catch Command4-47
Screens Executing
Returning Size 8-28 Effect on Symbol Tables2-15
Specifying Size 8-9 eval Commangd4-46
Script Builder Interactively 4-60
Accessing 2-6 Overview 2-2
Creating Scripts2-6 Using the Script Builder2-8
Displaying Remote Session Connections Executing Without Database Updat& 34
2-9 Exiting From 6-3, 6-15
Executing Scripts2-8 Exit Handler 6-15
Insert Template Dialgg2-36 Specifying an Exit String6-15
Using to Prompt for Sensitive Dat8-1 Hints for Creating 3-1 to3-20
Script Dispatchers Importing 4-61
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Name of File Being Executed-14
Pausing 6-31
Receiving Data at Executipor6-24
Runtime Objects ID5-14
Sending Child Script Requestg-7
Specifying an Exit String6-15
Submitting
From the CLU] 2-11
From the GUJ 2-12
Terminating 3-16
Exit Handler 5-5
Using UNIX Commands3-20
SDs 2-10
Specifying for Child Script Packag&-2
SE Groups 2-10, 5-15
Specifying for Child Script Packag&-2
Searching for Elements in Listg-32
Searching for Regular Expressiorés28
SEs 2-10
Background 2-10, 5-4
Displaying User Name Passed in
Execution Requests-15
Using UNIX Commands in Scripts
3-20
Command-line 2-13, 2-15, 5-45-15
Displaying Name of Person Starting
an SE 5-15
Using UNIX Commands in Scripts
3-20
ConnOnly Mode 5-3
Effect of Exceptions 3-9
Database Mode5-2
Embedded 2-10, 5-4, 5-15
Displaying Name of Person Starting
an SE 5-15
Using UNIX Commands in Scripts
3-20
Execution Modes
ConnOnly 2-14, 5-3
FullState 2-14, 2-15, 5-3
StateLess2-14, 5-3
FullState Mode 5-3
Groups 5-15
Library Path 5-10
StateLess Mode5-3
Effect of Exceptions 3-9

set Command4-3

Used to Create Lists4-23
Sorting Lists 4-33
source Command4-61

Special Characters
Inserting 4-17
Suppressing4-19
StateLess Mode2-14
Effect of Exceptions 3-9
stdio
Input/output Functions4-56
See Alsdriles
Strings 4-3
Converting Between Strings and Lists
4-34
Creating from List Elements4-35
Globbing 4-54
Manipulating 4-54
Matching 4-54
Regular Expressionst-55, A-65
Setting 4-3
Splitting into List Elements4-34
Unsetting 4-4
Substitution 4-16
Backslash 4-17
Command 4-16
Variables 4-16
Summary Events2-24
Suppressing Variable Substitutio#-20
SUT, 1-2
SUT Timing (suttiming) Events2-26
Sutimage Events2-25
SUTimage Files2-17, 2-28
Format 2-28
Symbol Tables2-15
Adding Variables to a Table5-35
Changing Variables in a Tahlé-35
Deleting a Variable in a Tahlé-32
Returning Entire Table5-16
Returning the Value of a Variahl&-34
Seeing if a Variable Exists is a Table
6-33
Synchronizing Concurrently Executing Scripts
2-10
See alsd@Concurrency
Synchronous Terminal Screen Locations
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See Location Processing

Synchronous Terminals
See Term3270 Package

System Prompt
Setting 8-9, 8-27
System Prompis8-4
System Shell, Setting3-8, 8-27
System Under Testl-2

T

Tag Name Files9-11
Tag-value Pairs3-3, 3-7
TagDir, 9-12
Specifying 9-17, 9-44
Tags
Finding Screen Location®-25
Using to Move a Cursor on a 3270 Screen
9-29
Using to Returr8270Screen Image9-30
Using to Specify 3270 Screémcation
9-11
Tcl
Arrays 4-22, 4-36
Backslash Sequence4-18
Basic Concepts and Definitiond-3
Comments 4-21
Control Flows 4-37 to 4-46
break Command4-42
continue Command4-43
eval Command4-46
for Command 4-40
foreach Command4-41
if Command 4-37
switch Command4-44
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