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Contacting IBM Rational Software Support

Note

June 2009

If the self-hel p resources have not provided aresol utionto your problem, you
can contact IBM® Rational® Software Support for assistance in resolving
product issues.

If you are a heritage Telelogic customer, you can go to http://support.telel-
ogic.com/toolbar and download the IBM Rational Telelogic Software Sup-
port browser toolbar. This toolbar helps simplify the transition to the IBM
Rational Telelogic product online resour ces. Also, a single reference site for
all IBM Rational Telelogic support resourcesislocated at

http: //maw.ibm.convsoftwar e/r ational /suppor t/tel el ogic/

Prerequisites

To submit your problem to IBM Rational Software Support, you must have
an active Passport Advantage® software maintenance agreement. Passport
Advantageisthe IBM comprehensive software licensing and software main-
tenance (product upgrades and technical support) offering. Y ou can enroll
online in Passport Advantage from http://www.ibm.com/soft-
ware/lotus/passportadvantage/howtoenroll.html

e Tolearn more about Passport Advantage, visit the Passport Advantage
FAQs at http://www.ibm.com/software/l otus/passportadvan-
tage/brochures fags quickguides.html.

«  For further assistance, contact your IBM representative.

To submit your problem online (from the IBM Web site) to IBM Rational
Software Support, you must additionally:

» Bearegistered user onthe|BM Rational Software Support Web site. For
details about registering, go to http://www-01.ibm.com/software/sup-

port/.
* Belisted as an authorized caler in the service request tool.

Submitting problems
To submit your problem to IBM Rational Software Support:

IBM Rational Systems Tester 3.3 TRI Integration Tutorial iii


http://support.telelogic.com/toolbar
http://www-01.ibm.com/software/support/
http://www-01.ibm.com/software/support/
http://www.ibm.com/software/rational/support/telelogic/
http://www.ibm.com/software/rational/support/telelogic/
http://www.ibm.com/software/rational/support/telelogic/
http://www.ibm.com/software/lotus/passportadvantage/howtoenroll.html
http://www.ibm.com/software/lotus/passportadvantage/howtoenroll.html
http://www.ibm.com/software/lotus/passportadvantage/howtoenroll.html
http://www.ibm.com/software/lotus/passportadvantage/brochures_faqs_quickguides.html
http://www.ibm.com/software/lotus/passportadvantage/brochures_faqs_quickguides.html

1. Determine the business impact of your problem. When you report a
problem to IBM, you are asked to supply aseverity level. Therefore, you
need to understand and assess the business impact of the problem that
you are reporting.

Use the following table to determine the severity level.

Severity Description

The problem has a ¢itical business impact: You are
unable to use the program, resulting in a critical impact
on operations. This condition requires an immediate
solution.

This problem has a significant business impact: The
program is usable, but it is severely limited.

The problem has some business impact: The program is
3 usable, but less significant features (not critical to
operations) are unavailable.

The problem has minimal business impact: The
problem causes little impact on operations or a
reasonable circumvention to the problem was
implemented.

2. Describe your problem and gather background information, When de-
scribing aproblem to IBM, be as specific as possible. Include al relevant
background information so that IBM Rational Software Support special-
ists can help you solve the problem efficiently. To save time, know the
answers to these questions.

*  What software versions were you running when the problem
occurred?

To determine the exact product name and version, use the option

applicable to you:

o Start the IBM Installation Manager and select File > View
Installed Packages. Expand a package group and select a
package to see the package name and version humber.

» Start your product, and click Help > About to see the offering
name and version number.

*  What is your operating system and version number (including any
service packs or patches)?
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* Do you have logs, traces, and messages that are related to the
problem symptoms?

* Can you recreate the problem? If so, what steps do you perform to
recreate the problem?

* Did you make any changes to the system? For example, did you
make changes to the hardware, operating system, networking
software, or other system components?

* Are you currently using a workaround for the problem? If so, be
prepared to describe the workaround when you report the problem.

3. Submityour problemto IBM Rationa Software Support. Y ou can submit
your problem to IBM Rational Software Support in the following ways:

* Online: Go to the IBM Rational Software Support Web site at
https://www.ibm.com/software/rational /support/ and in the
Rational support task navigator, click Open Service Request.
Select the electronic problem reporting tool, and open a Problem

Management Record (PMR), describing the problem accurately in
your own words.

For more information about opening a service request, go to
http://www.ibm.com/software/support/help.html

You can also open an online service request using the IBM Support
Assistant. For more information, go to http://www-

01.ibm.com/software/support/isa/faq.html.

* By phone: For the phone number to call in your country or region,
go to the IBM directory of worldwide contacts at
http://www.ibm.com/planetwide/ and click the name of your
country or geographic region.

* Through your IBM Representative: If you cannot access IBM
Rational Software Support online or by phone, contact your IBM
Representative. If necessary, your IBM Representative can open a
service request for you. You can find complete contact information
for each country at http://www.ibm.com/planetwide/.

If the problem you submit isfor asoftware defect or for missing or inaccurate
documentation, IBM Rational Software Support creates an Authorized Pro-
gram Analysis Report (APAR). The APAR describes the problem in detail .
Whenever possible, IBM Rational Software Support provides aworkaround
that you can implement until the APAR isresolved and afix is delivered.
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Vi

IBM publishesresolved APARson the IBM Rational Software Support Web
site daily, so that other users who experience the same problem can benefit
from the same resolution.

Other information

For Rational software product news, events, and other information, visit the
IBM Rational Software Web site.
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Chapter 2: Rational Systems Tester TRI Integration

Introduction

Note

Purpose of this tutorial

Thistutorial aims at giving the reader a hands-on experience on what isre-
quired from TRI integration and how to properly implement one. Y ou are ex-
pected to know TTCN-3 to be able to follow the tutorial as well as having
read Rational Systems Tester “ Technical Integration Documentation” (PDF-
file found on distribution CD) and the TRI Specification.

Thetutorid will try to answer the following questions:

WhatisaTRI integration? Why isit necessary and how do | implement
it?
* How do | create alog and plug it into the executable test suite?

» How do | develop and add encoding and decoding functions? Why isiit
necessary?

* How do | build acomplete executable test suite and how do | run it?

The tutorial implementation and thistutorial are made for the Windows
platform. It should be easy however, for a skilled programmer to adopt the
instructions and modify the implementation for a Unix or other non-Win-
dows platform.
Terminology
Often used termsin this tutorial that you should be familiar with:
ATS Abstract Test Suite
ETS Executable Test Suite
Compiler Rational Systems Tester TTCN-3 Com-
piler
MTC Master Test Component
PTC Parallel Test Component
RTS Run-Time System
SUT System Under Test
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TRI TTCN-3 Run-time Interface

Files

In the text there will sometimes be referencesto the <tutorial dirs direc-
tory. Thisisthe example directory that will reside in your installation, typi-
cally for Windows this would be:

[Tester Installation Directory]\examples\ttcn3tutorial
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Chapter 2: Rational Systems Tester TRI Integration

System overview

Goal

After thispart you should understand thelayout of thetest system, the system
under test (SUT), the code modules involved and how they relate to each
other.

Abstract Test Suite and System Under Test

An Abstract Test Suite (ATS) isgenerally developed with the System Under
Test in mind. The SUT has a number of potential communication channels

(ports) through which dataistransferred (a protocol). Inthis casethe SUT is
a separately running process which communicates through a socket. Before
the tests are performed the communication is set up between the Executable
Test Suite (ETS) and the SUT.

socket

Figure 1: ETSand SUT processes

The ATSiswrittenin TTCN-3 and as always, to be able to compile and link
the TTCN-3 code into an executable, an integration (or adaptation) needsto
be implemented. In thistutorial, the integration is written according to the
TRI specification. Theintegration isrequired to handle the ports of the ATS,
their mappingsto TSI (Test System Interface) ports and the communication
of datato the SUT over the socket.
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ATS

i
TesterTutorial.ticn i TT.itcn TesterTutorial.asn

< |

testertutorial_TRI.c

w

£

=

p tut_ports.c tut_comm.c
2

© | TutorialModule.c

2

é: tut_codecs.c tut_log.c

gi]

ETS

Figure 2: ATSto ETS

The gray modules in Figure 2 on page 5 are al part of the TRI integration
implementation. The light gray ones are not strictly defined by TRI but nev-
ertheless needed to complete the integration with encoding and decoding
functions (tut_codecs. c). Thelog mechanism (tut_1log.c) iscompletely
optional but added to show its use. The modules will be explained in more
detail in the subsequent parts of this tutorial.
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The Abstract Test Suite

Note

Note

Note

Goal

Inthis part you will create and insert filesinto a TTCN-3 Project in IBM Ra-
tional Systems Tester. The analysistool will also be used on the newly cre-
ated project.

In IBM Rational Systems Tester there isan option of creating template
projects from a set of predefined examples included with the tool installa-
tion, including the TTCN-3 tutorial example files. For the Rational Systems
Tester tutorial, it is not necessary to copy the supplied source files any-
where since they are not supposed to be edited as part of the tutorial. If you
choose to open a template project dialog and select the ttcn3tutorial, the
supplied files will be copied to a project folder of your choice. The project
and workspace files will be created from the actions described in this docu-
ment.

TTCN-3 Project creation

When running this Tutorial on Linux platform ensure that OSTYPE environ-
ment variableis set to “ linux” before you start IBM Rational Systems
Tester.

Start IBM Rational Systems Tester. In the File menu choose New and create
anew TTCN Project and give it a proper name and location. Keep the
Create new wor kspace choice selected.

Ensure that path to project does not contain spaces. ASN.1 compiler may
behave incorrectly when it’s invoked for files containing spaces in the path.

In the next dialog uncheck the Add TTCN-3fileto the project and Add
adapter templatesto the project. The reason for thisisthat all the neces-
sary ATSfileswill be added later on. Click Next and then Finish to finalize
the project creation.

Now that you have yourself a new empty project it istimeto bring the ATS
filesinto the project.
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The Abstract Test Suite
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Add files to the project

In the Wor kspace view (the area on the left side), choose the File View by
clicking that tab at the bottom. Now you should seethe Tutorial.ttp project

appear.

Right-click on the project and choose New Folder. Create a folder named
ATS Files, intheFileextensionsfield enter: *.ttcn; *.asn

Right-click the new folder aTs riles folder and choose Insert files. Add
the TesterTutorial.tten, TT.tten and TesterTutorial.asn files
fromthe <tutorial dirs directory. The Workspace should now look
likeFigure 3 on page 7.

x|

= E Tutorial. by

- Tutorial ttp
=) ATS Files
TT. .tk
@ TesterT ukarial. azn
TesterT ukaorial then

<| | b

 EFie. [ = st [ 5 Mod. ]

Figure 3: Workspace File View

Analyze the test suite files

Now all the ATS files have been added to the project. Save All by clicking
theicon on the tool bar or selecting the entry in the File menu. Finally click
the Analyzebutton (check box symbol) or the entry in the Pr oject menu. The
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analysis should go through without problems, warningsor errors. The default
settingsfor analysis are sufficient. Go to the Pr oj ect menu, open the Settings
dialog. The settings are found in TTCN-3 and ASN.1 tabs.
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Test behavior

Test behavior

Goal

This part shows the purpose of the test cases and what is communicated be-
tween the ETS and the SUT during test execution.

In the test suite there are three test cases, one using asynchronous communi-
cation only (Tc1a), one that uses synchronous communication (tc2s) and
the last one (TcTimer) usestimers without any communication whatsoever.

Look at test case TCla

Open the Tester Tutorial.tten file and locate the test case definition named
TCla.

Thistest case requests the SUT to perform two operations on supplied oper-
ands. One operation is requested by the PTC and the second by the MTC.
Below is a picture that shows how the message sequence goes:

(in i-ll‘-l(t:;;:r v) suT
false
\\—\‘—»
trug
I R PTC
(in integer v)
PTCONlne
“___—_______,
tue
{square’, V Y
{"square”, v}, Vi
(5L | I —
r— ()
e PASS
‘—___’_________

{ PASS )

Figure 4: Sequence diagram of TCla
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The picture showswhat happensin thistest case. A PTCiscreated to perform
arequest tothe SUT to calculatethe“square” operation on avalue, it verifies
the returned result and signalsto the MTC that it went fine and then it termi-
nates. After the M TC detectsthat the PTC operationisfinished it requeststhe
SUT to perform an equality operation on an integer value and a bit string
value and then the test is finished.

Look at test case TC2s

Open the Tester Tutorial.ttcn file and locate the test case definition named
TC2s.

Thistest caseis somewhat simpler but instead involves synchronous commu-
nication. Below is a picture that shows how the message sequence goes:

TC2s SUT

true

\_\—\_‘L

frue

\_\_\-h

call(SUTETSCall'00010001'B))

-

reply(SUTETSCall value 17)

\J

call[ETSSUTCall'24'H))

reply(ETSSUTCall value 42)

¢ PASS )

Figure 5: Sequence diagram of TC2s

The picture shows what happensin thistest case. The SUT initiatesacall to
the MTC which returns an integer value converted from the bit string argu-
ment. The same operation isthen donein the other direction with ahex string
value after which the test is finished.
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Look at test case TCTimer

Open the Tester Tutorial.tten file and locate the test case definition named
TCTimer. Thetest caseissimpleto explain without apicture. TheMTC starts
bothitstimers(T1 and T2) and waitsfor them to time out in the specific order
T1 followed by T2. Thistest sets the requirement for the timer implementa-
tion that it can handle multiple timers. More about the timer implementation
isexplained in “Integration implementation” on page 14.
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Communication and Ports

Goal

This part shows the communication between the test and the SUT and the
role of the ports.

The SUT presents four ports through which communication can be per-
formed. They are called PO-P3. The SUT ports have different roles and pur-
poses. The port roles are described for each of the test cases.

Port mappings of TCla

Openthe Tester Tutorial.ttcn fileand look at the port definitions of the com-
ponent type MyMTCa on which test case Tc1a runs. It has two ports;
MTC2TSIport and MTC2PTCport.

MTCZPTCport

PTCBehave
(PTC)

TC1a
(MTC)

PTC2MTCport

MTC2TSIport PTC2TSIport

SUT

Figure 6: Port mappings of TCla

As can be seen in the component and port type declarations, the TSI port PO
isused by the MTC and the P1 port is used by the PTC.
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Communication and Ports

Port mappings of TC2s

Openthe Tester Tutorial.tten fileand ook at the port definitions of the com-
ponent type MyMTCs on which test case Tc2s runs. It has three ports:
MPortlIn, MPortoutand MPortInit.

MPartinit MPortOut

SUT

Figure 7: Port mappings of TC2s

TheMportInit-Po port mapping isused for asynchronousinitialization sig-
naling and the MPort In-P2 and MPortout - P3 Mappings areis used for syn-
chronous communication.
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Integration implementation

Goal

This part shows what is required from a TRI integration implementation,
which functions need to be implemented and how. After this part you will
have built a TTCN-3 Project with both ATS files and the necessary TRI
based integration.

Code modules

The implementation code is divided into five different code modules (with
separate C header files):

» testertutoria _tri.c
Thisisthe main integration file which implements the necessary TRI
functions. The next step covers the functionsin thisfile.

e tut_comm.c
This contains the helper functions for composing and decomposing the
information sent between the ETS and the SUT over the socket.

e tut_ports.c
This contains the representation and helper functions for port mappings.

e tut_codecs.c
This contains the required encoding and decoding functions for the used
types. Thereisonly codecs support for the built-in TTCN-3 typesusedin
thetest suite; boolean, integer, bitstring and hexstring. Notethat
the ASN.1 types already have the codecs set for them, automatically gen-
erated by the Compiler.

e tut log.c
Thisis contains the log mechanism developed for the tutorial. It is cov-
ered in “Runthe ETS’ on page 21.

Add the integration files to the project

Make sure you havethe File View tab activein the Wor kspace view. Right-
click on the project and choose New Folder. Create afolder named
Integration Files, intheFileextensionsfied enter: *.c; *.n

14 IBM Rational Systems Tester 3.3 TRI Integration Tutorial June 2009
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Right-click the new 1ntegration Files folder and choose Insert files.
Add the Cfileslisted above from the <tutorial dirs except tut log.c,
together with their respective header files. tut_log.c file, containing the
new log mechanism, will be added in the next part. Note that the
testertutorial tri.c file hasno header file. The project should now
look something like below, the order of the files are not important:

x|

= E Tutorial. ty

= Tutorial.ttp
—-I—3 ATS Files
TT.ten
@ TesterT utanal. azn
TesterT utonial. thcn
=13 Inteqgration Files
1 testertutarial_tri.c
1 tut_codecs.c
1 tut_commm.c
tut_comnm. b
1 tut_parts.c
tut_portz.h

4| | b

BRI EETELEN

Figure 8: Workspace TRI file view.

In-depth look at TRI TE-SA functions

Now it'stimeto look at the TRI integration of thistutorial. There are a
number of functions that needs to be implemented and they are covered
below, going through each one of them. Some functionsare not implemented
in thistutorial, namely the trirRaise, triSUTActionInformal and
triSUTActionTemplate functionsaswell asall functionswithMC and BC
suffixes that implement multicast and broadcast communication operations.
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Openthetestertutorial tri.cfiletolook atthe TRI functions. First the
TE->SA functions:

triSAReset

Thisfunction isinvoked in theinitialization phase of the ETS execution,
before any TTCN-3 test code has been executed. In thistutorial it per-
forms three tasks; it initializes the socket communication, it creates the
protection for the port representation and finally it creates the socket
reader thread.

triExecuteT estcase

Thisfunction isinvoked before each test case is started. In thisimple-
mentation it ensures that port representation structures are cleared.
triEndTestcase

Thisfunctionisinvoked at the end of each test case and usually performs
cleanup actions. In thisimplementation the only thing that isnecessary is
clearing the port representation.

triMap

Each time a map statement is encountered, this function iscalled. It can
alsobecalledimplicitly if you have not specified a system component for
your test case. Thisis not exemplified in the tutorial, seethe TTCN-3
standard specification for information on this.

In this implementation anew mapping is created and stored in alist of
ports.

triUnmap

The unmap statement isnot used inthe ATS for thistutorial but thisfunc-
tion is still implemented for symmetry reasons.

In this implementation the mapping is removed from the list of ports.
triSend, triCall, triReply

These arethe communication functionsof TRI. All these functionsworks
in the same way since in TRI, even the synchronous operations of

call/reply are made asynchronous. The synchronous behavior is handled
completely by the RTS.
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e triSendMC, triSendBC, triCalIMC, triCalIBC, triReplyM C, triReplyBC,
triRaise, triRaiseM C, triRaiseBC (not implemented)
These functions are not implemented for thistutorial. It is analogous to
the previous functions and can be implemented by the interested user.

Functions with MC and BC suffixes correspond to multicast and broad-
cast versions of communication operations.

e triSUTActionInformal, triSUTActionTemplate (not implemented)

These simple functions are not implemented for this tutorial. Their pur-
pose and actions are compl etely test suite and SUT dependent. They have
no meaning in thistutorial.

In-depth look at TRI PA-SA functions

There are two different ways of implementing timers. One is a passive
scheme, where timer statusis polled by the RTS and the other is active,
where timeouts are signaled through the triTimeout function. Theimple-
mentation for thistutorial is the active one since that is the approach sug-
gested by TRI. To instruct the ETS to use this scheme, the boolean configu-
ration key t3rt.timers.assuming all active must be set to true.

Then we have the timer related functions

* triPAReset

Thisfunctionis called once, before the control part of the root moduleis
executed. In our case we simply initialize the timer representation.

e triStartTimer

Thisiscalled whenever atimer isexplicitly started in the ETS. Note that
implicit timers, like when you specify atimeout value on execute or call
statements, will not trigger this function, it is dealt with in adifferent
way. See the reference documentation for more details. The design here
isto create anew thread for each new timer and after it has slept for the
appropriate amount of time it generates its own timeout.

e triStopTimer

Thisis called when atimer is explicitly stopped by the TTCN-3 code
using the stop statement.

e triReadTimer

Thisis called when atimer is explicitly read by the TTCN-3 code using
the read statement.
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triTimerRunning

Thisis called when atimer is explicitly checked by the TTCN-3 code
using the running statement.

triExternal Function (not implemented)

Thisis called when an externally declared function is called from the
ETS. No such functions are used in this tutorial so it is left unimple-
mented.
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Note
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Goal

In this part you will generate a makefile for the tutorial and build an execut-
abletest suite.

Prepare makefile generation

The configuration for the makefile generation usually is defined using
“Makefile Options* dialog on “Build” tab in project settings.

Open the Proj ect->Settings dialog and bring up the Build tab. Press“Make-
file Options... button. M akefile Options window opens. Asyou may see
window has severa tabs. Typically you need to use General and Adapter
tabs only.

Open Adapter tab. “Libraries’ entry control contain only one
libt3tri.lib library. Add ws2_32.1ib after it, use commato separate li-
brariesin thelist.

Cfilesthat are put into project are assumed to be adapter files (unless they
are excluded from build) thus there is not need to specify themin “ Source
files* entry control.

Settings in the dialog

Open the Proj ect->Settings dialog and bring up the Build tab. In the Root
Module field, write TutorialModule which isthe name of the top module
for thetutoria test suite. Inthe Test management choose“ Static using RTS
functionsin ETS."

Compile the test suite

Now push the Compiler button or choose Project->Compiler from the
menu. The code is generated together with a proper makefile
(makefile TRI.mak).|BM Rational Systems Tester automatically setsthe
makefile name in the project settingsto makefile TRI.mak.
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Build the ETS

Open the Pr gj ect->Settings, in the Build tab and ensure that
makefile TRI.mak iSsetfor the Makefilefield.

Press the Build toolbar button or the Project->Build menu entry and the
Compiler invokes the make command on the makefile and the ETS is built.

In your directory you should now have afile named TutorialModule. exe
which isyour finished ETS.
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Goal

Run the test executable including how to set modul e parameters and to add
your own log mechanism.

Related documentation: “Execution Logs’ (PDF on CD)

The SUT must be started before the ETS is executed. Thisis due to the fact
that it acts asa server form asocket point-of-view and the tutorial ETS needs
to connect to it.

Start the SUT

From command-line, run the <tutorial dirs/tutorial sut.exe.

> tutorial sut.exe [-p <portnr>]

The default port number is 30000 and doesn’t have to be changed unless it
collideswith another process on your machine. If the port number is changed
on the SUT side, it also has to be modified on the ETS side.

The SUT isrunning properly when it says:

SUT: Tutorial SUT is running.
Start the tutorial ETS.

Execution switch

Thetest is using generated codecs for the ASN. 1 types. The SUT uses the
standardized BER encoding and the ETS will of course need to use the same-
codec. The selection of codec can be controlled through applying a switch.

If the codec isnot specified, the test will end in error due to missing en-
coder/decoder function.
Run ETS from Rational Systems Tester

From the Project menu, select Settings. Go to the Execution tab. Switches
shall be given in the Additional execution switches field under the Execu-
tion tab in the Settings dialog.

Apply the following switch:
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-confbool t3asn.ExtASN.BER.DEFINITE-LENGTH true

All keys passed to RTS should be declared inside -t3rt " command line
parameter key:

-t3rt "-confbool t3asn.ExtASN.BER.DEFINITE-LENGTH true"

Check Assumetimersin TRI areimplemented as“active’. This sets
t3rt.timers.assuming all active Key.

Switches can also be supplied in a configuration file specified in the 'Op-
tional configuration file field. For your convenience, thereis a file named
Tester Tutorial.conf in the tutorial directory that contains the appropriate
codec Switch.

In the Execution tab ensure that TutorialM odule.exe executable is set for
the Executable test binary field. Select the TesterTutorial.conf configuration
file for the Optional configuration file field. The dialog should look some-
thing like this (here, assuming your directory isc:\tutorial):

TTCN-3 || &5M.1 | Build | Execution | Logging | Misc.

Behavior
Default testcase timeout seconds

[JUse built-in codec if none is registered for a type
[ Continue template matehing on fail
[¥] frzsume timerz in TRI are implemented as "active’

[ Pazs template formal parameters by value

Module parameters

Optional configuration file

CihbutarialhT ester T utarial conf E]
Additional execution switches

3t "-confbool t3asn ExtASH BER.DEFINITE-LENGTH tue"
Executable test binary

C:htutonialh T arget/ChT utarialModule. exe E]

Figure 9: Settings for ETS execution
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Now push the Execute button and the test should run. The execution log is
written in the output window of Rational Systems Tester. See the documen-
tation on “Execution Logs’ (PDF on CD).

See also

See also

June 2009

“ASN.1 Encoding” on page 1346 in Chapter 36, Creating an ETS
“Configuration Files’ on page 1373 in Chapter 38, Execute Tests

Run the ETS from command-line
From the command-line, go to your project directory.

All keys passed to RTS should be declared inside -t3rt " command line
parameter key. Apply the following switches:

-t3rt "-confbool t3asn.ExtASN.BER.DEFINITE-LENGTH true
-confbool t3rt.timers.assuming all active true"

Command line switches can a so be supplied in aconfiguration file. For your
convenience, thereis afile named Tester Tutorial.conf in the tutorial direc-
tory that contains the appropriate codec switch, you can useit like this:

> TutorialModule.exe -t3rt "-file TesterTutorial.conf"

The ETS can be invoked with no other special switches unless you have
changed the SUT socket port number. To change port number on ETS side
use“t3rt.tutorial.sut_port <integer key>".For exampleto assign
port #12345 add -t3rt "-confint t3rt.tutorial.sut port 12345"
to ETS command line parameters.

Chapter 38, Execute Testsin IBM Rationa Systems Tester help.

Logging

The logging of the test execution is based on log events generated by the
TTCN-3 RTS. New log mechanisms can be plugged in to the RTSto fill the
need for special logging formats and destinations (for example a database).
For information on how to develop alog mechanism, seethe “Technical in-
tegration information” documentation (PDF on CD).
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The log mechanism module in this tutorial islogging the events of the test
execution into separate HTML files, one per component. It also generates an
index page over the generated files. Thefilesare al named tut - <hhmmss>-
n.html and theindex fileisnamed tut - <hhmmss>-index.html (<hhmmss
>= time stamp).

Add the log module

Addthe tut log.c filefromthe <tutorial dirs directory into your
project inthe Integration Filesfolder. Thiswill automatically add it to thelist
of adapter filesin the generated makefile.

Rebuild and run the ETS again
Redo the following to run the tutoria again:

» “Compilethetest suite” on page 19
*  “Buildthe ETS" on page 20
» “Startthe SUT” on page 21

e “Run ETSfrom Rational Systems Tester” on page 21 or “Runthe ETS
from command-line” on page 23

Make sure that any previous SUT or ETS process is terminated.

Module parameters

The main TTCN-3 module (TutorialModule) hasamodule parameter
called mpar1 declared in the test suite as:

modulepar { integer MParl := 5 };

Thisvalueis used as argument to the Square operation involved inthe TCla
test case. To override the default valuefor this parameter, anew value can be
given on the command-line with a switch or through a module parameter
input file. The notation for using a direct switch is:

>TutorialModule.exe -t3rt "-par Mparl 10"
and notation for module parametersfileis:
>TutorialModule.exe -t3rt "-parfile tut parfile"

Wherethe tut_parfile should contain the entry:
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MParl := 8;

ETS with different module parameter values

Try thesetwo different ways of overriding the modul e parameter while going

through “Run the ETS’ on page 21 again. Remember that the
TesterTutorial.conf file must still be given as argument to the ETS.
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In this section some points are made about the implementation of thistutorial
and how it might differ from amore redlistic situation.

Separate communication channels

All communication with thetutorial SUT is made using one channel (socket)
only. Thisishow the SUT has been defined, the design with only one socket
is chosen for readability reasons.

In another situation it might be that the SUT uses separate communication
channels for each port. Thiswould mean that the port representation must
keep the channel stored in each port mapping, which isasimple thing toim-
plement. It would also mean that each communication channel needs to be
checked for incoming data, either by having a separate thread for each
channel or having the (equivalent of the) tut socket reader functionto
trigger communication on all known channels.

More PTCs

Thereisno limitation in theimplementation if atest involves multiple PTCs.
The Tc1a test case creates one PTC. This PTC communicates with the SUT
and only when it is finished, the MTC communicates with the SUT. Two
threads are running but they communicate over the same socket at different
times.

The implementation uses local variables only and uses asingle call to the
socket send function so it is safe.

Timer limitations

Thetimer implementation is not multi-thread safe and has alimitation on the
number of timers. It works currently since the only component that is exe-
cuting any behavior isthe MTC. If multiple components should use timers,
thelist would have to be protected with amutex and the list would most prob-
ably have to be dynamic in size. Thisis quite straightforward and is left for
the interested reader to implement.
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