Chapter

7 Tutorial: TTCN-SDL Co-
Smulator (on UNIX)

Thisisan introductory tutorial tothe TTCN-SDL Co-simulator on
UNI X and an example of a completetest session with Cbasic. The
tutorial isdivided into sectionsthat describes stepsthat are per-
formed during atypical test session.

Note: UNIX version

Thisisthe UNIX version of the tutorial. The Windows version
ischapter 6, Tutorial: TTCN-SDL Co-Simulator (\Windows).
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Purpose of This Tutorial

The purpose of thistutorial isto makeyou familiar withthe TTCN-SDL
Co-simulator. When you have read and practised this tutorial you will
know the actions required to execute a simulated test.

Inthistutorial it is assumed that you know how to usethe SDL Simula-
tor. Moreinformation can befound in chapter 4, Tutorial: The SDL Sm-
ulator, in the SDL Suite Getting Started and in chapter 50, The SDL Sm-
ulator, in the User’s Manual.

The Steps in a Test Session

When aTTCN test suite and an SDL suite system already exists, thisis
what you do in atypical test session:

1. Generate and start the TTCN-SDL Co-simulator.

2. Generate and start the SDL simulator.

3. Set up the communication between the TTCN-SDL Co-simulator
and SDL simulator.

4, Start the smulation.

5. Start the TTCN-SDL simulation.

6. Perform the simulation.

The Test System

124

This section describes the system that is going to be tested and what
rolesthe TTCN-SDL Co-simulator and SDL simulator play in the test.

An SDL system called asp will beused in thistutorial. The ABP sys-
tem implements a small OS| stack containing a network layer, a data-
link layer and a physical layer. The network component on one sideis
handled by the TTCN suite and on the other side by an SDL process.

Thedata-link layer implements avery ssmple protocol known asthe Al-
ternating Bit Protocol (ABP).

The network protocol is very simple protocol, where all messages are
echoed back as an acknowledgment that they have been received.

This setup gives usthe ability to send messages from the TTCN suiteto
the network peer simulated by the SDL suite, and to receive acknowl-
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Setting Up a Simulation

edgmentsin return. If the answer isidentical to the message, we have
managed to communicate successfully.

What we want to test is the ability of the Data-Link layer’s protocol to
deliver, even when messages are lost on the way. To enable this, we
have introduced an extra channel between the TTCN-SDL Co-simula-
tor and the SDL simulator, on which commands can be sent to makethe
physical layer |ose messages.

The ABP system is stored in the Telelogic Tau instalation, in the sub-
directory examples/bitprotocol. If you have set up the
Stelelogic environment variable, the complete pathis
Stelelogic/examples/bitprotocol.

Setting Up a Simulation

July 2003

What You Will Learn

e Tosetupthe TTCN-SDL Co-simulator and SDL simulator
» Togenerate and build simulator executables

e Toinitialize the communication between the simulators

e To start the simulators

When you have finished with this section, the simulators should be
ready to run a TTCN suite test on asimulated SDL system.

Generating and Starting the TTCN-SDL Co-
Simulator

The first thing you should do isto generate and start the TTCN-SDL
Co-simulator:

1. Start Telelogic Tau.
2. Inthe Organizer, load the system ABP from thefile abp . sdt.

You can find thisfilein stelelogic/examples/bitprotocol
(where stelelogic pointsto theinstalation directory).

3. Double-click the abp icon in the TTCN Test Specification chapter.
Thiswill start the TTCN suite with the abp.mp test suite opened.
4. Select the node named abp in the TTCN Browser.
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7.

Select Make from the Tools menu.
The TTCN Make dialog is opened.

Make sure that the Use standard kernel option is checked and that
the Smulation command is selected.

Note:

The dialog will show up the first time you build your simulator. In
later buildsit will remember the settings.

Select the Directory for generated files to point to alocation where
you have write permission and sufficient space for the generated
files.

Click the Full Make button to start the generation and compilation
of the TTCN-SDL Co-simulator executable.

The TTCN suite will now generate and build the TTCN-SDL Co-
simulator executable.
Click the Start Smulator button on the TTCN suite tool bar.

Thiswill start the TTCN-SDL Co-simulator and open the simulator
window. The TTCN suite is now ready to simulate.

Generating and Starting the SDL Simulator
Now you have to set up the SDL simulator aswell:

1

In the Organizer, select the system diagram ABP from the SDL Sys-
tem Structure chapter.

Click the Smulate button in the tool bar.

— You may also want to check the settings in the Make dialog
(opened from the Gener ate menu) before you generate and com-
pile the smulator. If you select Make or Full Make in that dia-
log, you will have to open the Simulator Ul and load the simu-
lator after that.

The SDL simulator generates and builds a simulator executable.
The SDL simulator window is displayed with the simulator started.
You are now ready to simulate.
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Getting the Simulators to Communicate

The next step you should perform isto initialize the communication be-
tween the simulators.

e Enter the command start-itex inthe SDL simulator window.

Thisinstructs the SDL simulator to communicate with the TTCN-
SDL Co-simulator.
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Performing the Simulation
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What You Will Learn
To single step atest case
Torun atest case at full speed
To run atest batch

To set and delete breakpoints
To abort asimulation

Single Stepping Test Cases

1. Inthe TTCN-SDL Co-simulator window, select thetest case TC_01
and then click the right arrow that appears.

This selectsthe test case that we will execute by adding it to the Se-
lected box:

File Edit Execute Window Help |
EESNENRlE]minin
Available Selected .

T

i
md -} = Ta
Added tests to selected list, 1 tests selected

Figure 64: Selecting a test case to execute

2. Click the Step Smulation button

Each time you click this button, the TTCN-SDL Co-simulator exe-
cutes one step of TTCN code.

A Table Editor is opened. In the first line of TTCN code, thereisa
colored bar.
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Note:
This bar indicates which line will be executed the next time you
click the Sep Smulation button.

3. Enter the command go-forever inthe SDL simulator window.

The SDL simulator isnow executing and it is possible to perform a
simulation.

4. Click the Step Smulation button repeatedly until you reach the end
of the test case.

Running Test Cases at Full Speed

1. Inthe TTCN-SDL Co-simulator window, make sure that the test
case TC _Olisstill inthe Selected box. If itisnot, select thetest case
again and click theright arrow.

Note:

If the test case aready isin the Selected box, you do not have to se-
lectit again. If you select it again, you are actually telling the TTCN-
SDL Co-simulator that you want to execute the test case twice.

2. Click the Run Smulation button.

The simulator now starts executing lines of TTCN code without
pausing. Thiswill continue until the end of the test case is reached
or until you click the Pause Smulation button.

Asyou can see, the colored bar in the Table Editor will change rap-
idly.

At thispoint the SDL simulator isrunning at full speed. Thisis normal
and you can safely ignorethe SDL simulator. The cause of thisisatimer
in the simulated SDL system that fires repeatedly while waiting for in-
put from the TTCN-SDL Co-simulator.
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Running Test Batches
It is aso possible to execute more than one test case or test group.

1

Inthe TTCN-SDL Co-simulator window, deselect the test case
TC_01intheAvailable box. Y ou do thisby clicking on thetest case.

Select thetest case TC_02 and click theright arrow. Thetest caseis
added to the Selected box after TC_OL1.

Y ou can perform this operation with as many test cases asyou wish.
Y ou can add them in any order. The Selected box tells you in what
order the test cases will be executed.

Press the Run Smulation button.

Thiswill cause the TTCN-SDL Co-simulator to execute al the se-
lected test cases in turn without pausing anywhere. Another Table
Editor is opened for the second test case.

Note:

Thisrequires an SDL suite system that always endsin a state from
where you can execute a new test case. The SDL suite system may
not require any manual resetting between test cases.

Toggling Breakpoints
1. Make surethat the TTCN-SDL Co-simulator window is active and

press <Ctrl+B>.

Thiswill open the Breakpointswindow. In thiswindow you can add
and delete breakpoints.

Select Add from the Edit menu.
This adds an empty breakpoint definition to the breakpoint editor.

Click in the edit field at the bottom of the Breakpoints window and
typein Tc o1 3 followed by <Returns.
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Hint: Please "Save’ to apply the change

Figure 65: A breakpoint in the Breakpoints window
Select Save from the File menu.
Typein afilename with the extension .ttb and select OK.
Thiswill set abreakpoint on line 3.

In the simulator window, make sure that only thetest case TC_01is
sel ected.

Press the Run Smulation button.

The TTCN-SDL Co-simulator will run without pausing between
lines of TTCN code. When it reaches the line where the breakpoint
was set, it will stop, as you can seein the Table Editor.

Select the breakpoint line we just added in the Breakpoints win-
dow.

Select Delete from the Edit menu.

Thiswill remove the breakpoint from line 3.
Select Save from the File menu.

Select Close from the File menu.

Click the Run Smulation button.

The simulator now continues to run until it reaches the end of the
test case.

Telelogic Tau 4.5 TTCN Suite Getting Started 131



Chapter 7 Tutorial: TTCN-SDL Co-Simulator (on UNIX)

132

Ending a Simulation
It is possible to end a simulation in the middle of an execution

1. Click the Step Smulation button twice.

Thiswill place the current line on line 2 in the test case.

Y ou now realize that the execution was a mistake and you want to
abort it.

. Click the Abort Smulation button.

This aborts the execution of the test case for the TTCN-SDL Co-
simulator.

In the SDL simulator window, select Restart in the File menu.

Thisrestartsthe SDL simulator. This step is necessary because oth-
erwisethe SDL Simulator and the TTCN-SDL Co-simulator would
be out of sync.

To continue co-simulation, you will need to enter the command
start-itex inthe SDL simulator, start running thetest in the
TTCN-SDL co-simulator, and then enter the command go- forev-
er inthe SDL simulator.
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The Execution Trace

Every execution of the TTCN-SDL Co-simulator producesatrace. This
trace isoutput in the trace window. Every linein thetest casethat is ex-
ecuted will be present in the trace window.

This makes it possible to examine atrace of the execution after it has

finished. Thisis valuable when running the test cases in a batch.

» To seethe execution trace, select Execution Trace in the Window
menu of the TTCN-SDL Co-simulator.

Thetrace containsthe test component, table name, linewithin thetable,
behaviour, constraint and verdict.

MTC TC_0l:4 C1 7 ToMetworkLayerl RecieveliMezsaged) PAHSS
MTC TC_01:1 C1 | FromMetworklayerl SendCiHessagels

MTC TC_0L:2 C1 7 ToMetworkLayerl Recievel{Mezsagel)

HTC TC_01:3 C1 | FromMetworklLayerl Sendl{Hessaged

HTC TC_01:4 L1 ? ToMNetworklLayerl Recievel{Meszaged} PASS
MTC TC_02:1 C1 | FromMetworklLayerl SendC{Hes=zagell

MTC TC_0232 C1 7 ToMetworkLayerl Recievel{Messagel)

MTC TC_02:3 C2 | LoseMextFrame

MTC TC_02:4 C1 | FromMetworklayerl SendCi{Heszaged )

MTC TC_02:5 C1 7 ToMetworkLayerl RecieveliMessaged? PASS

Figure 66: An execution trace

The Conformance Log

July 2003

Every test case produces a conformance log. Thislog contains detailed
information about the tests performed. It is very useful when determin-
ing why atest case failed or succeeded.

» Toseetheconformancelog, select ConformanceLoginthe Window
menu of the TTCN-SDL Co-simulator.

[StartIEF] Start Default: [2]1 OTHERWISE_FAIL Tab; TC_O
[MOMateh] Line not matched: Tabi OTHERMISE_FAIL
[5topDEF] Default ended: [2]1 OTHERMISE_FAIL Tab: TC_O
[MatchValue]l  Succeded Attempting to match SEQUEMCE-SEQUENC
[MatchWalue]l  Succeded Attempting to match SEQUEMCE-SEQUEMC
[Matchialue]l  Succeded Matching 1 against 1

[MatchValuel  Succeded Matching "Connect" against "Connect"
[MatchWalue]l  Succeded Matching SEQUENCESEQUENCE_OF
[MatchYaluel  Succeded Matching SEQUENCE/SEQUENCE_OF
[StopTC] Test Case ended: TC_01

== Verdict: HONE

Figure 67: A conformance log

Telelogic Tau 4.5 TTCN Suite Getting Started 133



Chapter 7 Tutorial: TTCN-SDL Co-Simulator (on UNIX)

134 Telelogic Tau 4.5 TTCN Suite Getting Started July 2003



	7 Tutorial: TTCN-SDL Co- Simulator (on UNIX)
	Purpose of This Tutorial
	The Steps in a Test Session
	The Test System
	Setting Up a Simulation
	What You Will Learn
	Generating and Starting the TTCN-SDL Co- Simulator
	Generating and Starting the SDL Simulator
	Getting the Simulators to Communicate

	Performing the Simulation
	What You Will Learn
	Single Stepping Test Cases
	Running Test Cases at Full Speed
	Running Test Batches
	Toggling Breakpoints
	Ending a Simulation

	The Execution Trace
	The Conformance Log


