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Tutorial: The Editorsand
the Analyzer

The SDL suite products are used for designing and specifying sys-
tems, in particular real-time systems. The SDL suite supportsthe
Specification and Description Language (SDL ) asrecommended by
ITU (the Z.100 recommendation). The SDL suite also supportsthe
definition of M essage Sequence Charts (M SCs), aswell as parts of
the Unified Modeling Language (UML) notation. For full support
of theUML languageyou should rather usethe Telelogic Tau UML
Suite.

Thistutorial assumesthat you are already familiar with SDL and
have some brief notions about M essage Sequence Charts. UML no-
tation isdescribed in the UML Suite documentation.

Wewill demonstrate, by usingasimple SDL system asexample, the
basic editing and analysis functionality that is available. Y ou will
practicevarious“hands-on” exercisesthat will get you more famil-
iar with the SDL Editor and the M SC Editor, aswell asthe SDL
Analyzer.

In order tolearn how to use thesetools, read through thisentire
chapter. Asyou read, you should perform the exer cises on your
computer system asthey are described.
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Purpose of This Tutorial

The purpose of this tutorial isto make you familiar with the user inter-
face and the essentia editing functionality in the SDL suite. This tuto-
rial isdesigned asaguided tour through the SDL suite, where a number
of hands-on exercises should be performed on your computer as you
read this chapter.

We have on purpose selected a simple example that should be easy to
understand. It is assumed that you have a basic knowledge about SDL
— this chapter is not atutorial on SDL.

Thistutorial addresses primarily personswith no or little experience of
the SDL suite. You may alsofindit useful if you have experience of ear-
lier versions of the SDL suite and want to learn the new features and
user interface conceptsin Telelogic Tau 4.5.

Onceyou have completed the exercisesin thistutorial, you may want to
continue with the tutorials that are presented in:

o chapter 4, Tutorial: The SDL Simulator,
» chapter 5, Tutorial: The SDL Validator, and
e chapter 6, Tutorial: Applying SDL-92 to the DemonGame.

Note: Platform differences

It is possibleto run the tutorials on UNIX as well as on Windows
platforms. Should there be any differences between the platforms,
thisisindicated in the text with the markers*on UNIX”, “Windows
only”, etc. Thisisaso indicated in the platform-specific screen
shots.

When such platform indicators are found, please pay attention only
to the instructions and screen shots that are valid for your platform.
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The Demon Game

The examplethat has been chosen in thistutorial isasimplified version
of the“Demon game”, which isawell known exampleinthe SDL com-
munity, sinceit is, among other things, used as examplein the SDL rec-
ommendation.

The SDL definition of the Demon game may be found in SDL/GR form
later in this chapter (see “ Appendix A: The Definition of the SDL -88
DemonGame” on page 129). The definition of the behavior of the De-
mon game s probably not the simplest way of describing the game, but
it has been selected sinceit is good for demonstrating the facilities of
simulation and validation.

Behavior of the Demon Game

Seen from the environment, the behavior of the system is as follows.
The system accepts four different types of signals, Newgame,
Endgame, Probe, and Result, wherethefirst two signalsare used to start
and end a game. Only one game at atime can be played, that is,
Newgame signals will be ignored when agameisin progress and
Endgame will be ignored if there is no game in progress.

Thegamein itself isvery simple. A “demon,” which in the systemis
represented by the process Demon, changes the status of the system ev-
ery now and then between winning and losing. Thisis represented by
the states Winning and Losing in the process Game. The user isto guess
when the statusiswinning. If the user probes (outputsthe signal Probe),
when the status is winning, he wins one point. If the user probes when
the statusis losing he loses one point. The system responds to a Probe
signal by either aWin or aLosesignal. To seethe current score the user
canissueaResult signal, which will be answered by a Score signal con-
taining an integer parameter giving the current score.
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Some Preparatory Work

Thistutorial assumesthat the SDL suite has been installed correctly, ac-
cording to the instructionsin the Installation Guide.

Note: Installation directory

On UNIX, the Telelogic Tau installation directory is pointed out
by the environment variable $telelogic. If thisvariableisnot
set in your UNIX environment, you should ask your system manag-
er or the person responsible for the Telelogic Tau environment at
your site for instructions on how to set this variable correctly.

In Windows, the Telelogic Tau installation directory isassumed
tobe c:\Telelogic\SDL TTCN Suite4.5 throughout thistu-
torial. If you cannot find this directory on your PC, you should ask
your system manager or the person responsiblefor the Telelogic Tau
environment at your sitefor the correct path to the installation direc-

tory.

Thednecuxy Stelelogic/sdt/examples/demongame (on UNIX),Or
C:\Telelogic\SDL_TTCN Suite4.5\sdt\examples\demongame
(in Windows), iscreated during installation and isthe directory that con-
tains the complete example, that you may look at whenever you feel in-
secure or want to “ shortcut” an exercise.

In order not to modify these compl eted examplefiles, you should create
a dedicated directory for the purpose of thistutorial.

On UNIX, follow thisinstruction:
1. Create a new subdirectory in your home directory:

mkdir ~/demongame
In the remainder of thistutorial, we will assume this name for your
personal tutorial directory.

In Windows, follow these instructions:

1. Createaloca directory
C:\Telelogic\SDL_TTCN Suite4.5\work\demongame ONYOUur
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PC. In the remainder of thistutorial, we will assume this name for
your personal tutorial directory.

Note: Do not use space characters in Windows

In Windows, Telelogic Tau does not support file or directory names
that contain space characters. Make sure you do not use such names.

Starting the SDL suite
On UNIX, to start the SDL suite environment:

1.

Change directory to your demongame directory:
cd ~/demongame
Now, type:

sdt

Note:

If the command sdt isnot found, you first have to set up your
$path variable correctly. Consult your system manager or the per-
son that is responsible for the SDL suite environment at your site.

In Windows, to start the SDL suite in amanner suitable for thistutoria
you should create and use a shortcut icon:

1.

L ocate the executable SDL suitefile sdt.exe (orjust sdt)in
C:\Telelogic\SDL TTCN Suite4.5\bin\wini3sge. (Seethe
note “Installation directory” on page 42 if you cannot find this di-
rectory.)

Create a shortcut icon to this file on the Windows desktop.

From the new icon’s popup menu, select Properties. In the dialog,
select the Shortcut tab at the top.

Inthe Sart in field, enter the path to your new directory, i.e.
C:\Telelogic\SDL TTCN Suite4.5\work\demongame

Click OK to close the dialog.

Double-click the shortcut icon.
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The Organizer Window

When you have started the SDL suite, the Organizer window is dis-
played (see Figure 17 and Figure 18). The Organizer is the main tool
from which you have access to the tools in the Telelogic Tau environ-
ment.

The Organizer a so displays the Wel come window, where you may read
the licensing agreement for Telelogic Tau. The window is aways
placed on top of the Organizer window and disappears as soon as you
perform any action in the Organizer (you may also click the Continue
button).

You are how ready to start working.

— r J
E|ile Edit View Generate Tools |ﬂe!p
d ol ml s[4 Bl 218 7
— . Al
=] rw o omelothersx —tal
— Arialysiz Model
— Used Files
— DL Systen Structure
—— TTCH Test Specification
—— Other Documents
F i
‘I_Telelogic Tau Version 4.0.0 Feb 4 2000. Copyright (¢) 2000 Telelogic AB.

Figure 17: The Organizer window (on UNIX)
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5 Diganizer

File Edit VWiew [Generate Toolz Help

nw CiTelelogicTaud0Wibiniwini 3861

—  Analysis Model

— Used Files

— SDL System Structure
— TTCHM Test Specification

— Other Documents

Figure 18: The Organizer window (in Windows)

Note: Screen shots

Asyou can see, screen shots of the Organizer window are shown for
each platform, UNIX and Windows. From now on, screen shotswill
only be shown for one of the platforms, provided they contain the
same information for both platforms. This means that the layout
and appear ance of screen shotsmay differ slightly from what you
See on your computer screen.

Only if ascreen shot differsin an important aspect between the plat-
forms will two separate screen shots be shown.
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What You Will Learn

e To set up and save preferences

» Thebasicsof thegraphical user interfacein the SDL suite, operated
from the mouse and the keyboard. Y ou will learn to:

— Usegraphical lists

— Use pull-down menus

— Use pop up menus

— Use quick buttons

— Usethe status bar

— Use option menus

— Usetext fields

— Usedlidebars

— Use keyboard accelerators

What Are Preferences for?

Before starting creating your first SDL diagram, you should set up some
preferencesto match your computer environment. These preferences af-
fect the default behavior of the Telelogic Tau tools and should be ad-
justed to convenient values in order to have Telelogic Tau function
properly (most optionsin Telelogic Tau may be set as preferences).
When Telelogic Tau isinstalled, the factory settings are used as prefer-
ence settings. Y our system manager may have aready prepared the en-
vironment for you; good advice isto check this anyway.

At least the following should be checked:

The help preferences
The printer preferences
The drawing areasize
The platform mode.

Displaying and Changing Preferences
To view and possibly change the preferences:

1. From the Organizer’s Tools menu, select the Preference Manager
command. The Preference Manager window is displayed:
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@ Help

*l4 Preference Manager Hi=lE3
File Edit Wiew Toolz Help

Llss|ol@l?]

Preference Manager 4.0 jl

SDL Editor
OM/SCHMSCMSC/DP Editor
Text Editor

Organizer

Figure 19: The Preference Manager window

Y our next task will be to check and, if required, modify afew prefer-
ences.

Help Preferences

Telelogic Tau supports a context-sensitive online help facility that you
may use at any moment to request help on awindow, on acommand, on
adialog etc.

Theonlinehelpisin HTML-format and you may use Netscape Naviga-
tor or Internet Explorer as help viewer. Y ou can change the help viewer
by setting a preference.

To set up the Help preferences:
1. Locatetheicon titled Help and double-click it.

— You can aso right-click theicon and select Expand from the
pop up menu.

Thiswill expand the list structure below and make the Help prefer-
encesvisible.

2. Locate the preference HelpViewer.
HelpViewer: P P
Totheright of the preferenceicon you can seethe current value, the
currently saved value and an explanatory text.
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3. Change the preference by selecting the HelpViewer icon and then
selecting anew viewer in the option menu at the bottom of the win-
dow. (Y ou may need to ask your system manager if you do not
know what viewer to use). Theiconwill turn gray, which meansthat
the preference has been changed and needs to be saved.

4. Depending onyour choice of viewer, you should now check that the
command Telelogic Tau uses when starting the help viewer is cor-
rect, according to your computer environment:

— Locate and select the icon titled NetscapeCommand or
I nter netExplorer Command. The current value is shown to the
right. If it is not correct, change the text in the text field at the
bottom of the window. (Y ou may need to ask your system man-
ager about the correct value.)

5. Collapse the Help icon by double-clicking it.

Y ou have now learned how to work with graphical listsin Telelogic
Tau. Graphical lists are used extensively throughout the tool s; they may
hold as many levels asrequired (the Preference Manager uses three lev-
els of indentation, as seen on the screen).

Some tools also support avertical tree as an aternative to agraphical
list. The functionality isidentical, only the presentation differs. Y ou
will acquaintance yourself with agraphical tree later in this tutorial.

Setting the Default Printer

In thistutorial, you will learn how to print diagrams. Before you start
printing from Telelogic Tau, you should check and, if needed, set up
your print preferences in accordance to your computer environment.

To set up the Print preferences:
1. Locatethe Print icon. Expand it.

2. Locate the PrinterCommand preference. Adjust it to an adequate
value (if required, ask your system manager). Y ou may specify any
suitable operating system command, for instance sending the result-
ing printouts to a printer queue (the command 1pr) or previewing

a PostScript filein a pre-viewer such as Ghostview?.

1. Ghostview: A user interface for ghostscript. 1992 Timothy O. Theisen.
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3. Locatethe PaperFormat preference. Telelogic Tau supports anum-
ber of predefined paper sizeson the option menu (A4, A3, US Letter
and US Legal). Y ou may also specify an arbitrary UserDefined val-
ue, in which case you also need to specify the preferences UserDe-
finedWidth and User DefinedHeight; these values are expressed in
millimeters.

4. Adjust, if required, the preferences MarginUpper, MarginLower,
MarginLeft and MarginRight. These preferences govern how much
spacein millimeters will be reserved for the margins on the printed
pages; you may use this space for including headers and footersin
your printouts.

— To adjust these preferences, select them and drag the slider for

a coarse adjustment. Terminate by clicking left or right of the
slide bar or on the arrows to adjust in smaller steps.

5. Adjust, if required, the preference Landscape to on or off (this pref-
erence specifies the orientation, landscape or portrait).

Setting the Drawing Area Size

When editing SDL diagrams, the pages are assigned a predefined size.
Y ou should specify the default sizeto match the size of the printer pages
and the printer margins that you defined in the previous exercise.

1. Locatethe SDL Editor icon (at the very top), expand it and inspect
the preferences PageWidth and PageHeight.

2. If required, adjust these preferences to suitable values.

Saving the Preferences

Y ou should now save your preference settings for future Telelogic Tau
sessions.

1. Select the Save command from the File menu.

— Alternatively, you may click the quick button for Save. Quick
I:I buttons are located in atool bar which may be found immedi-
ately beneath the menu bar. Quick buttons are mouse accelera-
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tors for frequent commands and are availablein all Telelogic
Tau tools, not only in the Preference Manager.

— You may “preview” the functionality that a quick button pro-
vides by pointing on the quick button; the status bar (situated at
the bottom of the window) displays an explanatory text. If you
let the mouse pointer rest on the quick button, a short “tool tip”
text is also displayed just bel ow the button.

— Another possibility isto type the keyboard accelerator for the
Save command, by pressing <ctr1+ss. Thisisindicated imme-
diately to the right of the menu choice Save.

2. You will receive awarning that the preferences you have changed
will not take effect until theindividual toolsarerestarted (exited and
started again). Just click OK to acknowledge this.

Y our preferences are now saved on file for the current (and for fu-
ture) Telelogic Tau sessions.

3. Closethe Preferences window by selecting the Exit command from
the File menu.

This concludes your Preference session. Y ou may of course at any mo-
ment go back to the Preference Manager and adjust other preferences.
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Y ou are now ready to create your first SDL diagrams.

What You Will Learn

To customize the Organizer chapters

To create an SDL structure

To add a system root node

To create a system diagram

To add apage

To edit asystem diagram

To save adiagram on file

To save adiagram structure on asystem file
To work with dialogs (modal and model ess)
To work with tree structures

Customizing the Organizer Chapters

When the SDL suite is started, the Organizer displays two icons that
symbolizes the system file and the source directory for your diagrams.
The system file will be explained later. The source directory is where
the SDL suite components will look for existing diagrams, and save
newly created diagrams. (The source directory can of course be
changed.)

The source directory should already be set to the directory that you start-
ed the SDL suite from (~/demongame (on UNIX), or
C:\Telelogic\SDL TTCN Suite4.5\work\demongame (in Win-
dows)).

By default, the Organizer also shows 5 areasin its window:

Analysis Model

Used Files

SDL System Sructure
TTCN Test Specification
Other Documents.

These areas are known as chapters. Y ou may use the chaptersto hold a
number of diagrams and documents; the actual useisa matter of person-
al taste and the default isto be regarded as a suggestion. Asyou will de-
sign arather simple system, we suggest that you start by removing the
chapters Analysis Model, Used Files and TTCN Test Specification.
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To remove the chapters:
1. Select the chapter Analysis Model.

2. Select the menu choice Remove from the Edit menu. (Y ou may also
pressthe <pel> button on the keyboard.)

— A diaog opens — confirm the removal by clicking the Remove
button in the dial og.

Figure 20: Confirming to remove a chapter

3. Repeat the steps above for the chapters Used Filesand TTCN Test
Specification.

Y ou may also rename the remaining two chapters:

1. Select the chapter SDL System Structure.

2. Select the Edit menu choice from the Edit menu. (Y ou may aso
double-click the chapter.)

3. Inthediaog that opens, make sure the option Edit chapter symbol
is selected and click the Edit button.

Edit Chapter

Figure 21: Editing the chapter symbol
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4. Change the document name in the opened Edit dialog; for instance
to My first SDL system. DO not change the document typein-
dicated by the Organizer button and the option menu value Chapter.

Edit BE

— Diocument bype
 MSC M5C -
© UML [ObjectModel =]
' Drganizer Im
£ 5oL [system =]
O Text IPIain -]
€ TTCN [Testsute =]
Diacument narme: |My first SO systen

IV Show in editor

™ Copy existing file:

| =]

aK | Cancel | Help |

Figure 22: Naming the chapter

— On UNIX, you may notethat the cursor changesto the shape of a
guestion mark as soon as it points on the parent Organizer win-
dow. This convention has been adopted to indicate that a dialog
must be closed before any other operation is allowed to take
place in the tool. Dialogs that need to be answered before pro-
ceeding further are called modal dialogs.

5. Turn off (uncheck) the option Show in editor.
6. Terminate by clicking the OK button.

— If you like, also rename the Other Documents chapter. This
chapter will be used later in thistutorial to hold diagrams that
are not part of the SDL system but that you will want to keep
track of.
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Creating a System Diagram

Adding a Root Node
Y ou will now create an SDL system, working in a top-down fashion:

1. Make surethe chapter My first SDL systemis selected.

2. Select the Add New command from the Edit menu. The Add New di-
alog opens, prompting you to specify the name and type of diagram

to add.

Add New

— Mew document type
& MSC M5 A
ML [ObectModel 7]
" Orgarizer lm
& oo EE——
e Ted Pan =
£ Tren Fosae =]
Mew document name: Idemongame

¥ Show in editor
™ Copy existing file:

[ |

Ok | Cancel | Help |

Figure 23: Adding a new diagram

3. Specify the New document type as DL, and specify the SDL dia-
gram type as System, as depicted above.

— |If the SDL diagram type shows something el se than System and
thus needs to be changed, click the option menu to adjust it.

4. Specify the New document name as bemonGame (the default name,
Untitled, disappears).

— Youmay need to point and possibly click with the cursor onthe
text field to set the focus on it.

5. Make sure the Show in editor button is turned off.
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6. Click the OK button.

— Thediaog disappears and the Organizer window is updated
with aroot node — system DemonGame. Note that the diagram
isidentified as being [unconnected], meaning that there is no
connection to aphysical file.

My first SOL systermn
I:j DemonGame [unconnected]

Cther Documents

Figure 24: The new root node

Creating the System Diagram

Y ou have so far created an Organizer diagram structure, consisting of
one reference to an SDL system diagram (the referred diagram does
however not yet exist).

Y our next task isto create the system diagram:
1. Select the DemonGame SDL system diagram icon. See Figure 24.
2. From the Edit menu, select the menu choice Edit.

— You may also press the right mouse button while pointing on
the icon — a popup menu appears — select the sub-menu Edit
and the menu choice Edit.

— Another way to edit the diagram isto double-click theicon with
the left mouse button.

3. The Edit dialog opens, suggesting to create a new diagram and to
Show the diagram in editor. (The dialog is very similar to the Add
New dialog you just used.) Accept the suggestion by clicking OK.
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Edit B

— Document bype
" MSC M5C -
ML [ObjectModel =]
% Organizer Im
5oL [spstemn =]
1 Text Iﬁ
CTTEM [Testsuie =]
DocumT{t name: ID emangarne]

[ Showvi\; editor

™ Copy existing file:

| =]

ak | Cancel | Help |

Figure 25: Prompting to create a new diagram

The SDL suiteresponds by displaying the SDL Editor window, showing
the upper left corner of page 1 of the system diagram DemonGame.

The SDL Editor isthe tool you use when editing the contents of the di-
agrams. The SDL Editor isalso used for building the diagram structure
that is displayed in the Organizer window.
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SDL Editor — System DemonGame/1 —
File Edit Yiew Pages Diagrams Tools Help
B EEE = B SO SE R 2]
system DermonGame (1)
1
File Edit
[l

Figure 26: The SDL Editor window (on UNIX)

Y our next task isto fill in the contents of the diagram. Figure 27 shows
the appearance of thediagram when completed and printed on paper. As
you can see, the diagram consists of two block reference symbols
(GameBlock and DemonBlock), a channel conveying the signals be-
tween the blocks (C3) and two channels conveying the signals to and
from the environment (C1 and C2). Thereis also atext symbol where
the signal declarations may be found.
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System DemonGame 1(1)
TR SIGNAL

H i Newgame, Probe, Result, Endgame,

O Win, Lose, Score(Integer), Bump;

Cl
Newgame, Probe,|
[Result, Endgame] GameBlock
Cc2
TWin, Lose, Scorez|
C3
[Bump]
DemonBlock

Figure 27: The system diagram

The next pages describe in detail how you proceed to add the symbols
and texts to the diagram.

Customizing the SDL Editor Window

Beforeyou start editing, you may want to resize the editor window. Y ou
may also hide and show various sub-windows using the command
Window Options from the View menu.
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I Tool bar
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7 Symbol menu

7 Text window
|7 Page breaks
_| Show grid
All
oK | Windows Cancel Help |

Figure 28: The window options

Y ou can hide and show the editor Tool bar, Satusbar, printed Page

breaks and the grid points.

Y ou may also hide and show the text window and the symbol menu

by clicking on the provided quick buttons. Y ou will however need
these windows soon.

Placing Block Reference Symbols

1. Start editing the diagram by inserting the two block reference sym-
bols (GameBlock and DemonBIlock).

To place ablock reference symbol:

Click on the block symbol in the symbol menu. On UNIX, the
symbol menu is located to the extreme right of the window. In
Windows, the symbol menu is a separate window always placed
on top of the SDL Editor window (if the two windows overlap).

If you are not sure what symbol to use, point to or select asym-
bol in the symbol menu —itstypeis displayed in the Status Bar
at the bottom of the SDL Editor window.

Movethe mouseinto the drawing area. The symbol “floats” and
followsthe mouse. Click to position the symbol where you want
it to be. No overlap between symbolsis alowed. (In case sym-
bols are overlapping, an alert sound is emitted and you have to
repeat the operation.)
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Note: Aborting and undoing

To abort the insertion of a symbol after you have moved the
mouse into the drawing area, just press <Escs.

If you happen to perform acommand or operation that you wish
not had taken place, you should immediately select the Undo
command from the Edit menu.

2. Once you have placed the symbol, type the name of the block:
GameBlock O DemonBlock

60

Y ou can typein text directly at the cursor’ s position. The cursor
position can be set by clicking on the text in the symbol. How-
ever, you cannot select (highlight) text directly in the symbol.

Before you have started text editing, the text cursor is not flash-
ing. Pressing <beletes> atthisstage deletesthewhole selected
symbol. Once text editing has started, the text cursor isflashing
and pressing <pelete> only deletes acharacter.

Y ou may seeared underlining appearing in thetext, if you enter
aname that has incorrect syntax according to SDL. Thisisthe
general way to indicate textual syntax errorsin the SDL Editor.

When you edit text, you may also take advantage of the text win-
dow, which allowsyou select text by dragging. On UNIX, thetext
windows s located below the drawing area. In Windows, the
text windows is a separate window aways placed on top of the
SDL Editor window (similar to the symbol menu).

No matter where you enter the text, the text is always displayed
both in the symbol and in the text window.

Y ou may also note that the Organizer diagram structureis auto-
matically updated to reflect the insertion of the diagram refer-
ence symbol (once the symbol is de-selected).
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Moving and Resizing Symbols
To move ablock:

» Select and drag the block with the mouse to the desired location.
(Remember, no overlap with other symbolsis allowed).

After you place the blocks where you want them, you may resize them:

« Point to one of the symbol’s corners, and drag. Y ou must be fairly
close to the corner. If this method fails, first select the symbol with
aclick and then repeat the procedure while pointing to a selection
square.

Drawing Channels between Blocks
To draw achannel from block DemonBlock to block GameBlock:

1. Select the DemonBlock symbol. A “handl€’ appears.

CremonBlock]

4 A “handle”

Figure 29: A block symbol’s* handle”

2. Drag the handle (i.e. press the mouse button while pointing on the
handle, and start moving the mouse whil e keeping the mouse button
pressed).

3. Assoon as mouse motion has begun the editor responds by drawing
aline; from now on you may release the button while moving the
mouse.

4. Movethe mouse until it pointsto the GameBlock symbol. Click the
mouse button; the channel is connected at both ends.

— You may move the channel’s endpoints individually by drag-
ging them. Select the channel first if the endpoint is difficult to
“hit” with the mouse.

— Youwill notice atiny selection square at the middle of some
lines drawn in the SDL Editor. This can be used to create
“breakpoints’ on the line, thus dividing the line into different
line segments. Y ou will not use this featurein this tutorial .
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The SDL Editor creates two text attributes associated to the channel.
These text fields are displayed as selection rectangles which you use
when entering the name of the channel and the list of the signals the
channel isto convey. Initially, when the text attributes are empty, ared
underlining is shown to indicate that thisis not allowed according to the
syntax rules of SDL.

GameBlock DemonBlock

Figure 30: The channel’ stext attributes with red underling

The two blocks have been aligned horizontally to more easily distinguish the two
text attributes.

To fill in the name of the channel C3:

* Typeit directly, immediately after the channel has been drawn. (If
the channel has become de-selected, select it again.)

Tofill in the signal Bump into the signal list text field:

1. Click on thetext field surrounded with two brackets ‘[ ]'. (Click in
the space between the brackets.)

2. Typethe name of the signal. Note that the brackets are adjusted au-
tomatically to fit the size of the text.

3. You may move the text attributes to new locations, if desired. Sim-
ply drag them with the mouse.

Drawing Channels to the Environment
To draw a channel from a block to the environment (e.g. C2):

1. Select the block.

2. Start by dragging the handle, and terminate by clicking on theframe
symbol (the rectangle that encloses the diagram, see Figure 32 on

page 64).
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3.

Fill in the name and the signals.

— Notethat, asyoutypethesignal list, thered underlining changes
and shows if and where the text is not syntactically correct ac-
cording to SDL . As soon as you have entered the signal names
separated with commas, the red underlining disappears and
shows that the text now is syntactically correct!

— The SDL Editor allowsyou to leave atext containing syntax er-
rors. However, it isnot possible to build an SDL system that
contains syntax errors.

Drawing a Channel from the Environment
To draw a channel from the environment to ablock (e.g. C1):

1.

Start by drawing the channel from the block to the environment, as
you just learned.

Make sure the channel is still selected.

Then, select the command Redirect from the Edit menu. Fill in the
name and signal s the usual way.

— Youmay press <rReturns toinsertlinebreakswithinthesigna
list, if it becomestoo long.

Drawing a Text Symbol

The diagram al so contains atext symbol with the required signal decla-
rations.

1. Pick thetext symbol in the symbol menu (the top symboal), insert it

into the drawing areaand fill in the contents as shown in Figure 27.
The built-in syntax check is even more evident in this case.

When the contents of the text symbol are changed, the editor auto-
matically resizesthetext symbol to fit thetext. Y ou may resizeit by
dragging the lower right corner, or toggle between its minimized
and maximized sizes by double-clicking the symbol. Try this.

— The selection sguares at the other three corners of the text sym-
bol are gray. This means that the symbol cannot be resized by
dragging any of these corners.
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Resizing the Text Window

If the text window istoo small to bring all the text in view, you may re-
sizeit. In Windows, thisisdonein the sasmeway asany normal window.
On UNIX, thisis done by dragging the sash up or down; the sash is the
small sguare situated to the right and above the text window menu bar;
the text window is a pane of the SDL Editor window.

You may drag the sash up or down to resize the text window

RN

Edit

Endgome, Win, Lose, Score( Integer ), Bump;

Figure 31: The DL Editor’ssash (UNIX only)

Other Items in the System Diagram
Except for SDL symbols, a diagram also contains the following:

Package refer- Frame

ence symbol

T J \ Page num-
bering

Kernel System Demongame 1) -

heading /

Figure 32: Other symbols

Package Reference Symbol

The package reference is used to refer to included SDL packages. This
simple example does not include any packages. Just leave it empty.
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The Kernel Heading

The kernel heading is automatically assigned its contents by the editor

to reflect the type and the name of the diagram being edited. The kernel

heading is editable, but you are not going to alter its contentsin this tu-
torial.

Additional Heading Symbol

The additional heading symbol is not defined further according to
Z.100. In the SDL Editor, it looks like a dashed text symbol. The sym-
bol is editable and may be resized the same way as you learned for re-
sizing text symbols, but it cannot be moved. Itsintended usein the SDL
Editor is, among others, to define inheritance and specialization and to
specify formal parameters. Y ou will not use this symbol in this first tu-
torial.

Frame

The frame surrounds the objects that are contained in your diagram.
Y ou may want to resize the frame to create a more compact diagram:
simply drag any corner to do this.

Note:
The frame is not the same as the paper border!

Page Numbering

The page numbering is updated automatically, and reflects the name of
the page and the total number of pages. It is not editable.
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Saving the Newly Created System Diagram

In this exercise, you will learn the commands that store SDL diagrams
onfiles.

1. You should now have two windows on the screen, the Organizer
window and the SDL Editor window.

— Tofind the Organizer window, you may at any time select the
El command Show Organizer from the SDL Editor’s Tools menu,
or click the Show Organizer quick button.

2. Before you save anything, open the Organizer’s View Options dia-
log from the View menu.

Tree mode: tenu bar:
“* Indented list | - Long
- Vertical tree -~ 3hort

Show:

Footer file
Header file

Link file
Page symbols

s bar
stem file
arget directory

Type namss

Virtuality

Apply| Defaultl Close| Help|

Figure 33: The Organizer’s View options
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3. Make sure the options are in accordance to Figure 33 and click the
Apply button. This makes, among other things, the fileand directory
names visible in the Organizer.

— Thelistinthedialogisamultiple selection list. When you click
onaniteminthelist (in windows while holding down the
<ctrls> key), itsselected stateistoggled without affecting any
other item. Thismakesit possibleto select any number of items
inthelist. In Windows, if you by mistake click on an item with-
out using the <ctr1l> key, you may press Default to get back
to the default settings.

— Toclosethe View Options dialog, click the Close button. This
kind of dialog is modeless, meaning that it remains open until
you decideit islonger needed and closeit. Y ou are not forced to
close amodel ess dial og to continue working with thetool, in op-
posite to modal dialogs, such as the Add New dialog which you
used for creating a new system (see Figure 23 on page 54).

4. Look at the resulting Organizer view. The system diagramiconis
drawnwith agray pattern, which showsthat the diagram ismodified
and not saved. The name of the diagram (i.e. DemonGame) is
shown in bold face, to indicate that the diagram is currently openin
an editor. Thetext to the right of the icon reads [unconnected]
which is aconvention adopted in Telelogic Tau to show that adia-
gram has no current binding to afile.

There are two other diagram icons, which are [unconnected]
These represent the referencesto the block diagrams that you added
when editing the system diagram.

DemonGame [unconnected]
GameBlock [unconnected]
DemonBlock [unconnected]

Figure 34: A modified, unconnected diagram (DemonGame)
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lecting the Save menu choice from the File menu.

— Tolocatethe SDL Editor window from the Organizer,

5. Now, go back to the SDL Editor and save the SDL diagram by se-

you may

double-click the icon for the system diagram again, which sim-

ply raises the SDL Editor window.

. Afileselection dialog is displayed. Thisisageneric dialog that

Telelogic Tau openswhenever you are prompted to specify afile (to
open, to save, etc.). Thetitle of the dialog shows the nature of the

operation, Savein this case.

Filter| *.55Y Filter| Current|

Directories Files

[root]
[home]
[es]
[z-mni]

[ demongames]

] 3 K [

i DemonGame.ssyl
aK | Cancel| Help |

Figure 35: Afile selection dialog (on UNIX)

On UNIX, this dialog works as follows:

— TheFilter fieldis preset to * . ssy, which is the default file ex-
tensionfor filesthat contain SDL system diagrams. To list other
files, you have to change the contents of the Filter field and

click the Filter button (but do not do this now).

— Theright list shows alist of filesthat match the filefilter. It
should be empty since you have not created any diagrams yet.

— Theleft list showsthe directory structure from the root node of
the file system down to the current directory. Y ou may double-
click herein order to navigate in your directory structure (do not

use thislist now).
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Look in: IaDemongame j gl

File name: IDemonGame. B0 Ok |
Files of twpe: I*.ss_l,l ﬂ Cancel |

Figure 36: Afile selection dialog (in Windows)

In Windows, this dialog works as follows:

— TheFilesof typefield is preset to * . ssy, which isthe default
fileextension for filesthat contain SDL system diagrams. Tolist
other files, you have to change the contents of the File name
field and click the OK button (but do not do this now).

— Thelist showsalist of filesthat match thefilefilter. It should be
empty since you have not created any diagrams yet.

— TheLookinlist showsthedirectory structure from theroot node
of the file system down to the current directory. Y ou may click
here in order to navigate in your directory structure (do not use
thislist now).

7. The SDL Editor suggests a file name to store the diagram on:
DemonGame . ssy. YOU mMay change to any file name; we assume
however in this tutorial that you accept the suggested file name.

So, simply click the OK button to accept the file name. The diagram
isnow stored on file. If you look at the title of the SDL Editor win-
dow, you may see that the diagram has been saved on file.

¥ Telelogic 5DT SDLE - System DemonGame/1 - C:\tau4\workidemongameiDemonG ame. ssy [ [m] [E3

Figure 37: The SDL Editor window title
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Thisinformation is also available in the Organizer structure, where the
file name has changed from [unconnected] tO DemonGame. ssy.

DemonGame rw DemonGame.ssy
GameBlock [unconnected]
DemonBlock [unconnected]

Figure 38: The diagram structure after saving the diagram

Saving the Diagram Structure

Y ou have, so far, saved the system diagram. Y ou should also save the
Organizer’s view options and diagram structure for future sessions. If
you look at the Organizer’ swindow title, you notice an ending asterisk.
This asterisk denotesthat the Organizer’ sview or structure information
has been modified and needs to be saved.

¥4 Telelogic Drganizer *

Figure 39: The Organizer window title

The System File

The Organizer savesitsview, along with anumber of options, on aded-
icated file called the system filel. System files are used as a means to
maintain the consistency of an SDL structure and provide immediate
access to the diagrams that are defined in the structure.

Thesystem fileisrepresented by itsown icon at thetop of the Organizer
view, arectanglewith “SDT” init. Even though the system file has not
yet been saved, the Organizer has assigned a file namefor it.

1. A systemfile may contain information related to any kind of SDL structure, not
necessarily an SDL system. The term system fileis ageneral term.
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To save the system file;

1. Select the Save command from the Organizer’s File menu. The Or-
ganizer responds by issuing the Save dialog.

|

System file is modified
Save as:
| fhomefcsfx—mnifdemongamefdemongame.sdt Q'

Save | No Sa\rel Save AII| QuitAlll Cancel| Help |

July 2003

Figure 40: The Organizer’'s Save dialog

2. Thetool suggests afile name to store the information on:
demongame . sdt (System filesare by default assigned the extension
.sdt). Accept the suggestion by clicking the Save button.

Once a system file has been created, the diagram structure and the Or-
ganizer options are saved for future sessions. Y ou Open an existing sys-
tem file from the Organizer’s File menu.

More About Saving

For the purpose of thistutorial, you have learned how to saveindividual
diagrams and how to save the system file. There are however other
handy waysto save everything with one single command. Two of these
methods are listed below.

— You may click the Save All button in the Organizer’s Save dia-
log (see Figure 40).

— Youmay click the quick button for Save on the Organizer’ stool
bar. This button orders aglobal and silent save of all diagrams
(no prompting will be issued unless special cases need your at-
tention), including the diagram structure. (The SDL Editor’s
quick button for Save saves the current diagram only.)
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Printing the System Diagram

What You Will Learn
e Toprint one SDL diagram
» Toadjust print options

» Toscaeaprintout

How to Print

Y ou have now drawn your first SDL diagram. It may be convenient to
print the diagram before proceeding with the remaining exercises. On
UNIX, we assumethat your computer environment includes a PostScript
printer. If not, you may skip this exercise.

To print the diagram:
1. Raisethe SDL Editor window.

2. Select the Print command from the File menu. The Print dialog is
opened.

— Youmay instead click the quick button for Print.

Print
r~ Document
Paper farmat: |A4 'l targing... |
I~ Header file: I—H
I~ Footer file: I—H
o Page markers
First page no: I'I_
I Print fram: l_ to: l_
r~ Destination
Farmat; I One PostScript File j
 Tofie | =
(® Execute: IIpr T
Prirat Default Setup Cancel Help

Figure 41: ThePrint dialog
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3. If you have set up your preferences adequately, the dialog should be
preset with the correct options. If not, you need to check and possi-
bly modify at least the:

— Paper format option menu

— Destination Format: if you do not have access to a PostScript
printer in Windows, you may select MSW Print.

— Execute command (governed by the preference
Printer Command).

4. Once the settings ook OK, order the printout by clicking the Print
button. On UNIX, a PostScript file will be generated on /tmp and the
file will be piped to the Execute command that you have specified.
In Windows, aprint filewill be generated by using the Execute com-
mand that you have specified to print it, or by using the default
printer driver if you have selected MSW Print format.

If thefileis sent to a printer queue, the printer should respond al-
most immediately. If you are not satisfied with the size of the result-
ing printout, you may scaleit asfollows:

— Click the Setup button. The Print Setup dialog is opened.

Print Setup
The S5DL Flowchart pages will be output using these options

Scale: Orientation

% Percent (20-800) [froo [Forai =l
€ Seale to fit page
 Seale to fit width

™ Frint only selected symbalz

ak | Cancel | Help |

Figure 42: The Print Setup dialog
— Adjust the scale to the value of your choice and click OK.

— Order the printout once more by clicking Print.
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Checking the System Diagram

74

What You Will Learn

e Toinvokethe Anayzer

* Toset analysis options

« Towork with the Organizer Log window
* Tolocate and correct syntax errors

Running the Analyzer

Y ou should now check the syntax of the system diagram you created be-
fore proceeding further by creating the remaining diagrams. To do this,
you will usethe Analyzer tool, aback-end tool whichisfully integrated
with the Organizer.

1. Selectthe SDL system diagram icon in the Organizer diagram struc-
ture. Then, from the Organizer’ s Generate menu, select the Analyze
command.

2. If you had (perhaps accidentally) modified any diagram, the Orga-
nizer first prompts you to save modified diagrams (by issuing the
Save dialog, see Figure 40 on page 71) — in which case you should
click the Save All button to make sure everything is OK.

3. Oncethe Savediaog is closed, the Analyzer dialog is opened.
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Analyze SDL

Analyze System DemonGame Select other(s)

™ Include hidden symhals
[~ Macr expansion

[~ Case sensitive SOL

¥ Syntactic analysis

v Semantic analysis Details... |

[~ ASN. encode/decode parameter
IO:tet string ;I
™ ASN. keyword substitution file:
| =]

Error limit 4 | |

Log expressions deeperthan oregualto 0 Ll | _>|

" Filter command I

[~ Echo Analyzet commands

[~ Terminate Analyzer when done

Analyze

Full Analyze

Set

Cancel

Help

Figure 43: The Analyzer Options dialog
Adjust the optionsin accordanceto Figure 43, i.e.

— Macro expansion off
— Yyntactic analysison
— Semantic analysis off

— Adjust, if required, the error limit slide bar to a reasonable val-
ue. This parameter defines how many errors and warnings the
Analyzer will report before aborting the analysis.
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5. Click the Analyze button. The Anayzer now starts processing the
input with the options as specified in the options dialog. Whenit is
finished, the Organizer status bar should read something with the
essence “Analyzer done”, possibly appended with extrainforma-
tion.

6. The Organizer is provided with a textual window where important
information is logged. By default, the Organizer Log window is
raised as soon as information classified as “warning” or “error” is
reported. If thewindow does not appear automatically after the anal-
ysisis complete, open the window manually. (Use the Organizer

= Log command from the Organizer’s Tools menu to show the win-

dow, or the provided quick button).

Looking for Analysis Errors

The diagnostics that are reported by the Analyzer are appended to the
Organizer Log (together with other important messages). Look at the
tail of thelog for the report summary, which should look something
like:

Number of warnings: <diagram dependent>
+ Analysis completed

(Y ou may need to scroll down the Organizer Log window to bring the
tail into view.)

The text “Number of warnings’ or “Number of errors’ shows how
many syntactic warnings or errors that were detected in the diagram (if
no warnings or errors were found, then these lines are missing altogeth-
er).

1. For the purpose of this exercise, you may need to introduce a syn-
tactic error into the diagram. Y ou may for instance remove one of
the separating commas in the signal list of channel C1 (but make
sure there is a space separating the signals).

— Suchasyntactic error will be detected aready inthe SDL Editor
and marked with ared underline, but wewill show how theerror
isreported by the Analyzer.

2. Save everything and repeat the analysis.
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Correcting Analysis Errors
Y our Organizer log should now report an error looking something like:

#SDTREF (SDL, /opt/home/tmi/demongame/DemonGame . ssy (1)
,131(25,50),3,8) (on UNIX)
#SDTREF (SDL, C:\Telelogic\SDL_TTCN Suite4.5\work\demo
ngame\DemonGame .ssy (1) ,131(25,50),3,8) (in Windows)
ERROR 312 Syntax error in rule SIGNALLIST, symbol
Name found but one of the following expected:

; comment

Result Endgame;
2

How to Interpret the Error Message
Let us spend afew moments on explaining the contents of this error.

Thefirst part (#sDTREF. . .) isareference to the source diagram,

page, symbol, line number and finally aposition within aline of text
wherethe error wasfound. All references produced by the Analyzer
adhere to this format in its whole or partially; the reference may in
some circumstances be less precise than in the example above, de-
pending on the Analyzer’ s ability to locate the exact source of error.

The second part (ERROR 312...) containsthe error number and an
explanatory text, telling you, in this case that acomma, a semicolon
or acomment was expected.

Thelast part (Result Endgame) alongwiththe‘? character shows
more specifically where the error occurred, in this case the comma
should be inserted between the signals Result and Endgame.

Todisplay thediagram and symbol wherethe error wasfound, you may
use a handy facility:

1. Select, by dragging the mouse, the lines of text containing the error

message.

#SDTREF[SDL,C:Asdt31\workidemongame\DemonGame.ssy(1],132[17,52],2,8)
ERROR 312 Syntax errorin rule SIGNALLIST, symbol Name found but one of the
ollowing expected:

» comment

Figure 44: Selecting the error message
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2. Select the command Show Error form the Tools menu.

§ — Alternatively, you may click the Show error quick button.

3. The symbol where the error was found isimmediately selected in
the SDL Editor. Themoreinformation thereference holds, themore
precise the selection. Correct the error (insert the comma).

4. To correct the next error, simply click the Show error button again.

5. Savethediagram and repeat the analysisuntil the Analyzer doesnot
report any errors. If you feel uncertain about how to interpret and
correct the errors, look at the printout for the system diagram for a
reference (see Figure 27 on page 58).

— You may clear the Organizer Log window at any time, for in-
=i stance between subsequent passes to make it easier to read the
contents of thelog. Use the Clear Log command from the Edit
menu for this, or the provided quick button.

— Forrepeated analysis passes using the same options, you can use
g the Analyze quick button in the Organizer.

Y ou have now designed your first SDL diagram using the SDL suite.
Y ou have also verified that the diagram is syntactically correct accord-
ing to the Z.100 recommendation. Congratulations!
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Creating a New Block Diagram

What You Will Learn

To create and draw a block diagram

To request signal dictionary support

To work with multiple diagrams using the SDL Editor
To open new windows on a page

To work with multiple SDL Editor windows

To perform syntax check on ablock diagram

Creating a Block Diagram from the Organizer

In this exercise, you will create ablock diagram, starting from the Or-
ganizer.

1. Locate the Organizer window and double-click the icon named
GameBlock. In asimilar fashion as when creating the system dia-
gram, you will get the Edit dialog (see Figure 25 on page 56). Make
sure the Show in editor option is on and click the OK button.

Next, the Add Page dialog is opened. The dialog is used to specify
the type of page (process or block interaction). The page name can
a so be specified. Decideif you want the pages to be autonumbered.
(1, 2,... N). Thisfunctionality is enabled by default.
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Add Page

Fageranme:

f

¥ Autorumbered

7] Befare curent page

5] After cunent page

@ [raph Page

" Service Interaction Page

ak. | Cancel | Help |

Figure 45: Prompting to add a page
2. Make sure the Process Interaction Page button is on and click OK.

The SDL Editor opens awindow on page 1 of the newly created block
diagram. The block diagram editor window is similar to the system di-
agram window; only the symbol menu differs.

Figure 46 showsthe appearance of the finished block GameBlock when
printed. Asyou may see, the diagram contains two process reference

symboals, five signal routes, three connection points and a text symbol
with asignal declaration.
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Block GameBlock 1(1)

i I SIGNAL
! A GameOver;
1 1

R1
Cl .
[Newgame’il Main(1,1)
Endgame
R5

R2
[E;Ost:ﬁt] [G ameOver]
c2 R3
[Win, Lose, Scor} Game(0,1)
c3 R4
[Bump]

Figure 46: The block GameBlock

Y ou should now draw the block diagram as depicted in Figure 46. Y ou
add the symbols and linesin asimilar fashion as when editing the sys-
tem diagram. Please spend a minute reading the three sub-sections be-
low before starting drawing the diagram, in order to familiarize yourself
with the new concepts that are introduced and how you manage them.

Process Name and Number of Instances

When you add a process reference symbol, you should specify the num-
ber of instances by appending the text directly after the name of the pro-
cess reference symbol. The number of instances is the text between pa-
rentheses ‘().

Signal Routes

Signal routes are drawn in asimilar way as channels. When you select
a process reference symbol, two “handles’ are displayed.
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The handle for create
requests

The handle for signal
routes

Figure 47: The two handles of a process reference symbol

» Theleft handleisused for drawing signal routes, in asimilar fashion
as channels.

» Theright handleis used for drawing create requests. It is not used
in this tutorial.

Connection Points

When you draw signal routesto / from the frame symbol, you should
not only fill in the name and signal list, but also take advantage of
graphical connection pointsto establish connections between the signal
routes and the parent system diagram, i.e. connecting the signal routes
to the channels. When you draw asignal route to the frame, an addition-
al text object iscreated closeto theframe symbol. In thistext object, the
name of the corresponding channel is entered. See Figure 48.

‘ R
[ngm,} Main(1,1)

Endgame

A graphical connection point

/

Rz
1
Mewgame Probe,
Result,Endgame GameBlock,
0w
[Win,Lose,Score:l l

Figure 48: Graphical connection point

Thefigure depictsa signal route (R1) in the block diagramand the referencing sys-
tem diagram with the connected channel (C1).

To edit a connection point:

» Simply select it and enter its textual contents.
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Editing the Block Diagram

Now, draw the diagram as described in the following steps:
1. Start by adding the process reference symbol “Main(1,1)”.

— Aswhen drawing the system diagram, all text you enter is sub-
ject to an immediate syntax analysis. Errors are indicated by a
red underlining, which disappear as soon as you have entered
the compl ete text according to the SDL syntax.

— Remember that before text editing has started, the text cursor is
not flashing. Pressing <peletes atthisstage deletesthe whole
selected symbol, instead of just atyped character.

2. Draw asignal route from the environment to the process (use the
Redirect command). Enter the name of the signal route: R1.

Using the Signal Dictionary for Individual Signals

Y ou are now to specify the name of the signals to be conveyed on the
signal route R1. The SDL Editor has the ability to assist you in reusing
the signalsthat are already defined in the SDL structure (i.e. defined in
the system diagram, since you are working in atop-down fashion!),
with afacility known as the signal dictionary.

1. Selectthesignal list text field.

2. Select thecommand Sgnal Dictionary from the Window menu. The
Signal Dictionary window isdisplayed. If necessary, moveit so that
you can see the signal list in the Editor window.

Note:

To function properly, the Signal Dictionary utility requires that the
input SDL diagrams are syntactically correct. If not, you need to go
back to the previous exercise (see “ Correcting Analysis Errors’ on
page 77) and run the Analyzer in order to correct any errors.
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File Edit BSelect Tools
Sional rmite hinl
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Figure 49: The Sgnal Dictionary window (on UNIX)
The exact appearance of the list to the | eft depends on the graphical capabilities
available on your terminal.

3. Look at theleft list in the Signal Dictionary window. The first sec-
tion starts with the separator Up. This section includes the signals
that are available by looking one level up in the diagram structure
(i.e. in the parent diagram, system DemonGame).

Figure 50: The Up separator (on UNIX)

Figure 51: The Up separator (in Windows)

4. Inthissection, the first item identifies the System DemonGame, as

expected:
System Demongome

Figure 52: The item symbolizing the system DemonGame (on UNIX)
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Syztem Demongame
Figure 53: The item symbolizing the system DemonGame (in Windows)
5. Sinceyou are editing a signal route from the system diagram to the

block diagram, you should look for all icong/lines symbolizing
channels from the parent diagram, i.e. IN channels.

kO

Figure 54: Theicon symbolizing a channel from the parent
diagramto the current diagram (on UNIX)

CH C1:In

Figure 55: The line specifying a channel from the parent
diagramto the current diagram (in Windows)

— You should find exactly one channel that matches the criteria:
C1. The remaining channels are either internal (C3) or are not
directed into the current diagram (C2).

6. Beneath the channel al the signalsthat it conveys are listed. Click
on the signal named Newgame:

Figure 56: The Newgame signal (on UNIX)

-»-- Newgame
Figure 57: The Newgame signal (in Windows)

7. From the Edit menu, select the command Insert. The signal list in
the SDL Editor isimmediately updated.

— Alternatively, you may double-click the signd in the list.

Note: Undoing the operation

If you happen to insert the signal into the wrong text field (such as
the signal route name), you may select the Undo command from the
Signal Dictionary’s Edit menu. (The SDL Editor’s Text Window
has no Undo facility).
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8. Insert the required comma and a newline in the Editor window
(move the signal list if needed).

9. Double-click the signa Endgame in the Signal Dictionary.

10. The channel in the Signal Dictionary also gives a suggestion about
how to fill in the connection point: C1. Select the connection point
text field in the diagram and double-click the channel in the Signal
Dictionary.

Using the Signal Dictionary for Multiple Signals

1. Inthe SDL Editor window, add the process reference symbol:
Game(0,1).

2. Draw the signal route R3 from Game to the frame symbol.

When you areto enter the signal list for R3, you do not need to enter
the signals one by one asfor R1, since the channel C2 isnot split up
into multiple signal routes, in the way that C1 becomes R1 and R2
(seeyour printout or Figure 27 on page 58). Instead, you may insert
al signals with one single operation:

3. Select the channel C2 in the Signal Dictionary. Theright list is up-
dated to list all signals conveyed on the channel. Insert them with
the Insert command (or double-click the channel C2).
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File Edit Select Tools
Connection point symhol
D —
[ Cemongame
=

Hewgame

Probe

Result

Endgame

E[Win, Lose, Score

Figure 58: Sdlecting a channel in the Sgnal Dictionary
window lists all signals (on UNIX)

¥5 Signal Dictionary - Block GameBlock/1

File Edit Select Tools

Connection point symbaol

HHEERHEEE Up BHEHHEET allMin, Lose, Score
Spztem Demoni ame —
CH C1idn
-»-- Mewgame
-»= Probe
-+ Result

->--F ndﬁame
- Win
¢~ Loze
-¢-- Score
CH C3:lrt
-»- Bump
HEHHRTH Down SHEHTHTE
Process Main ﬂ

Figure 59: Sdlecting a channel in the Sgnal Dictionary
window lists all signals (in Windows)

Y ou are now somewhat familiar with the Signal Dictionary utility.
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Completing the Diagram
1. Fill intheremaining parts of the diagram using your preferred meth-

od. When done, you may close the Signal Dictionary window (use
the Close command from the File menu).

2. Onceyou are finished with the block GameBlock, save everything,
for instance by clicking on the Organizer’s Save quick button. Ac-
cept the default file name suggested by the Save dialog.

Working with Multiple Diagrams

Y ou have now created two SDL diagrams. Both diagrams are currently
opened by the SDL Editor; however only the diagram currently being
edited isvisible in a window.

The SDL Editor provides amenu named Diagrams where all diagrams
and pages currently opened by the editor are listed.

1. Click on the Diagrams menu. It should now list two diagrams:

Window Tools Help

Back Ctrl+Left
{  Forward Ctil+Right

Block GameBlock/1 - C:\tau3bhwork\demongameiGameBlock sbk
System DemonGame/1 - C:\tau3dbhwork\demongameiDemonGame. ssy

Figure 60: The Diagrams menu

Each of these menu choices correspond to a diagram and page cur-
rently opened by the SDL Editor. Thefile the diagram is stored on
is also displayed to the right of the diagram name.

Now, bring the diagram for the system DemonGame into view:

2. Select the menu choice
System DemonGame/1 ...... DemonGame.ssy
The system diagram is instantly displayed. (The block diagram is
now hidden.)

1

— Themenu choices Back and Forward can also be used to switch
= [:D between diagrams and pages. The SDL Editor keepstrack of

1. The exact appearance of the menu choice depends on the directory structure you
are working on.
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which pages you have edited and you can go back and forward
in thislist, in much the same way as for visited Web pagesin a
Web browser. There are also two quick buttons for this.

Working with Multiple Windows

So far, you have only worked with one single window on a page. The
SDL Editor alows you to open new windows on the same diagram,
which makes it possible to work on multiple views on apage. Thisis
aso called instantiating a window.

To open anew window on a page:

1. Make sure the page whose window isto be instantiated is the page
currently inview in the SDL Editor. If not, use the Diagrams menu.

2. From the Window menu, select the command New Window. A new
window showing the current page is instantly displayed (see

Figure 61).

3. You may now use any window to work on the page. Any change
causes both windows to be simultaneously updated. Try this, for in-
stance by moving a symbol!

4. You probably need one window only for this tutorial, since the dia-
grams you are working on in this tutorial are small, on purpose.
Close any of the two windows with the Close Window command
from the Window menu.
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G,
New’game Probe FResult, Encoanme,
orefInteger, Bump;

Mewgame, Frof
Fiesult, Enclganme

o

GarmeBlock

Iwm, Lose, Score]

2
[Eump]

Figure 61: Two windows of the same page
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Resulting Organizer View
Save everything. The resulting Organizer View should now look like:

— My first SDL system

DemonGame rw  DemonGame.ssy
GameBlock rw  GameBlock.sbk
Main [unconnected)]
Game [unconnected)]
DemonBlock [unconnected)]

Figure 62: The resulting Organizer view

Checking the Syntax of the Block Diagram

Y ou may now want to use the Analyzer to check the syntax of the block
diagram you just created.

To analyze the block GameBlock, do as follows:

1.

Select the icon for the block GameBlock to specify the block asin-
put to the Analyzer.

Select the command Analyze and analyze the block diagram.

Analyze Block GameBlack Selact other(s)...l

Figure 63: Specifying the input to the Analyzer

— Notethat the Analyze dialog | ets you select which part(s) of the
system you wish to analyze. Make sure the top text in the dialog
says Analyze Block GameBlock before clicking Analyze.

Proceed as for the system diagram, i.e.

— Look for any syntax errorsin the Organizer Log.

— Correct these errors.

— Repeat the procedure if required (see “ Correcting Analysis Er-
rors’ on page 77 if you do not remember how to do this).
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Creating a Block Diagram From a Copy

What You Will Learn
« To create adiagram from an existing copy
» Tosaveadiagram on anew file

Creating the Block DemonBlock

Y ou created the block GameBlock from the Organizer by double-click-
ing the symbol. Y ou may aso do this from within the SDL Editor, by
double-clicking on diagram reference symbols.

To create the block DemonBIlock:

1. Locatetheblock reference symbol DemonBlock inthe SDL Editor.
Double-click on the reference symbol. A dialog is opened.

Edit
— Document type

 MSC M5C -
 UML [ObiectModel 7]
€ Drgarnizer Im
& sl e
€ Test Iﬁ
CTTCH [Testsuie =]
Document name; |DemonBIock|

v Show in editor [}S

I Copy existing file:

[ |

ak. | Cancel | Help |

Figure 64: Prompting to create the block DemonBlock

Y ouwill now create the diagram by using acopy of an existing file.
TheTelelogic Tauinstallation containsanumber of SDL examples,
among which the diagrams that build up the DemonGame example
may be found. These diagrams are by default stored in a subdirecto-
ry to the installation directory. The name of the directory should be
S$telelogic45/sdt/examples/demongame (on UNIX), Or
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C:\Telelogic\SDL_ TTCN Suite4.5\sdt\examples\demon-
game (in Windows).

Y our next task isto specify the location of the file that containsthe
block DemonBlock. Thisfileisnamed pemonBlock.sbk

Note:

Y ou may need to contact your system manager to find out the exact
location of the directory mentioned above. If you fail in finding the
directory with the DemonGame example, do not give up! Y ou may
aways create the remaining diagrams with the New option, and de-
sign them with the SDL Editor in a hand-drawn fashion, asyou
learned in the previous exercises.

2. Make sure the Copy existing file button is turned on.
3. Then, either:

July 2003

Typeinthefilename, including thedirectory path (according
to above),

or

Click onthe folder button to the right of the text field. A file se-
lection dialog (with the title Select File to Copy for Block De-
monBlock) is displayed.

In the dialog, navigate in the directory structure until you have
located the directory where the diagrams are stored (see the di-
rectory path above). On UNIX, you double-click the directory
namesin theleft list and find any block diagram filesin theright
list. In Windows, you select directories from the Look in box or
double-click directoriesin the list.

Select the file DemonBlock.sbk that appearsin the list and
click OK.
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Note: Accessing files on other disks

In Windows, you may use so-called UNC paths to access network
disks by using the syntax \\disk\directory\ when typing the
path to file names.

On UNIX, the possibility to changeto the [root] directory using the
Telelogic Tau file selection dialog may or may not work properly,

depending on your computer system and network file system. Y ou
may need to typein aleading slash (‘/"), followed by a name, then
click OK in order to accessfiles that are stored on another disk than
the oneyou are currently working on (but try first to double-click the
[root] directory).

4. ClosetheEdit dialog by clicking onthe OK button. The SDL Editor
shows the diagram in awindow. The diagram when printed should
look like Figure 65.

Block DemonBlock 1(1)

____________

R1

I:Bump]

C3 |

Demon(1,1)

Figure 65: The block DemonBlock

5. Now, save the diagram from the SDL Editor (use the Save quick
button). A file selection dialog is displayed, with the suggested file
Name DemonBlock. sbk.
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6. Accept the suggestion by clicking the OK button. The resulting Or-
ganizer’s diagram structure should be as follows:

—— My first SDL system

DemonGame rw DemonGame.ssy
GameBlock rw  GameBlock.sbk
Main [unconnected]
Game [unconnected]
DemonBlock rw  DemonBlock.sbk
Demon [unconnected]

Figure 66: The resulting Organizer list

Y ou may use the method described above to take a copy of an existing
diagram for any diagram in the remainder of thistutorial. However, we
recommend that you draw the diagrams from scratch to get yourself ac-
quainted with all editing features of the SDL Editor. How to draw apro-
cess diagram (described next) is somewhat different from drawing a
block diagram.
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Creating a Process Diagram

Y ou have now created the structural elements of your SDL system. This
structure needs now to be completed with the implementation, i.e. the
process flow charts that describe the behavior of the system.

Inthe previousexercises, you havelearned how to create new diagrams,
either from the Organizer or from the SDL Editor, so we will not focus
on these details any more. Feel free to double-click iconsin the Orga-

nizer or in the SDL Editor, or to use the Organizer Edit command, de-
pending on your preference.

In the next exercise, you will instead learn how to use the SDL Editor
for drawing process diagrams. Let us start with the process Demon,
which is depicted in Figure 67.

Editing the Process Demon

Process Demon 1(1)

...........

O E ™

Set
(Now+1, T)

N |

( Generate ) Bump

T

8\

Set
(Now+1, T)

)

Figure 67: The process Demon
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On the next pages, you will find suggestions about how to use the SDL
Editor to draw the diagram.

What You Will Learn

* To add symbols with the double-click facility
» Towork with the clipboard functions

* Toinsert symbolsinaflow

* Torequest grammar help

Creating the Diagram

1. Edit the Demon diagram. When you are prompted to add a page,
make sure that you specify a page with the type set to Graph Page.

Pagename; |
[ 1l
= Autonumbered
& Bafors cuyrgnt page @ Graph Page

@ Alter current page < Service Interaction Page

Cancel| Help |

Figure 68: Specifying page type to graph page

2. When the SDL Editor responds by displaying the (empty) diagram,
you notice that the appearance of the symbol menu is different; it
now contains the symbolsthat are allowed on aflow diagram (such
as state and input symbols).
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SOL Editor — Pro Demond1 —

process Demoan

Figure 69: The SDL Editor window for flow diagrams (on UNIX)

The diagram consists of two branches of symbols (see Figure 67 on
page 96). When you append symbols to a branch, the editor may auto-
matically interconnect the symbols with flow lines.

Y ou may select to enter the text into each symbol once the symbol has
been inserted, or insert all symbols and then edit the text, or amix of
both methods.
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Creating the Left Branch with Grammar Help
To create the left branch:

1. Select the start symbol in the symbol menu and placeit in the draw-
ing area at a suitable location.

— Remember that when you point to or select asymbol in the sym-
bol menu, itstypeisdisplayed in the Status Bar at the bottom of
the SDL Editor window. Use thisif you are not sure what sym-
bol to pick.

2. Double-click the task symbol in the symbol menu. An empty task
symbol should now be appended to the start symbol.

When you are to edit the task symbol containing the statement that
sets the timer, let us assume, for the purpose of this exercise, that
you do not have the grammar for the Set statement in mind.

The SDL Editor provides a context-sensitive facility, the Grammar
Help window, that assists you in entering correct SDL expressions.
You will now useit in order to fill in acorrect set expression.

3. Select the command Grammar Help from the Windows menu. The
SDL Editor responds by displaying the Grammar Help window.
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¥4 Grammar Help - Process Demon/1

File Edit Select Toolz

Task, Set, Reset, or Export symbal

GRAMMAR
Azsighment
Agzignment?

CODE_Directive
Task_with_CODE_Dir

Set

Set_Mo_Time

Feset

Export

Agzignment3
“ariableDefintionStatement
ariableDefinitionStatement2

.;_I,.__.... T

|<|[z100: 2.7.1  Task i’
Z100: 5.4.3 Assignment
zloo: 2.8 Set, HReset
Z100: 4.13 Export

~A|Textual ALlgorithms
<Taskires> ::=

<Task> / <Z3et> / <Reset:
<Task> ::=
_J:J [ (<CodeDirectiver / iijzj
5 g | P

Figure 70: The Grammar Help window

— Theléft list shows a number of “use cases’, each of them iden-
tified with their name. Thefirst oneisthe GRAMMAR for the

selected object.

— Thetop of theright list shows a humber of references to the

Z.100 definition.

— Beneath the Z.100 references are listed the formal textual
(SDL/PR) expressionsthat are legal to add to the symbol. (The
formal expressions need of course to be replaced by the actual
values that are used in your context).

4. The use case you are to use is the set of atimer, so locate the item
titled Set in the left list and select it.

— Theright list isupdated to reflect theformal grammar for the ex-
pression: “ SET(Now+Expr, TimerName)”.
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¥4 Grammar Help - Process Demon/1

File Edit Select Toolz
Task, Set, Feset, or Export symbal

GHAMMAH A ||ZET (Mow+Expr,
Assignment TimerNsme)
Azzighments

CODE_Directive
ask with CODE Dir

Set
Set_Mo_Time
Reset

Export
Azzignment3
“ariableDefinitionStaternent

“ariableDefinitionStatemnent2 =
e P

Figure 71: The grammar for a Timer Set

5. Insert theformal text into the task symbol by selecting the Insert

command from the Edit menu. The task symbol isimmediately up-
dated.

— You may aso double-click the Set item in the list.

6. Now, changethe generic names Expr and TimerNameto their actual
values (1 and T, respectively).

— Youusethe SDL Editor’stext window for this. Drag for in-
stance the mouse over thetext to be changed and typein the new
text to substitute it with.

ZET (Now+Ezpr,

Figure 72: Edit the text in the text window (on UNIX)

Y ou have now learned the basics about how to work with the Gram-
mar Help.

7. Tofinishthe left branch, double-click a state symbol and enter the
text: Generate
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Creating the Right Branch
To create the right branch:

1

8.
9.

Copy the newly added state symbol to the clipboard. Y ou find the
clipboard commands, e.g. Copy, on the Edit menu or on the pop up
menu that is activated with the right mouse button.

Paste the state symbol. Following Paste, you should specify the lo-
cation of the new symbol; move the mouse until you point to a suit-
able location and terminate with a click with the left mouse button.

Append an input symbol with a double-click. Enter the text: T

Append the output of the signal Bump with adouble-click and enter
the text Bump.

Copy the task symbol with thetext “SET (Now+1, T)” to the clip-
board. But, do not paste right now.

Point to the output symbol Bump. Press the right mouse button and
select the Insert Paste command. This pastes and connects the task
symbol.

Terminate the branch by double-clicking a state symbol and typing
ahyphen (-).

Finally, add atext symbol and typein the declaration of thetimer T.

If desired, resize the frame symbol.

10. Savethe diagram with the file name Demon. spr.

This concludes the editing of the process Demon.
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Editing the Process Game

First, create the process diagram Game in the usual way. In this exer-
cise, you will learn some other editing functions:

What You Will Learn
* Toedit parallel flow branches

» Tointerconnect symbols

Process Game

DCL
Count Integer;

C
5

Count:=0

Losing

[l

1(1)

Probe| < Bump\ll < ( - )
Lose > ( Winning )
| I
gt | e e
I T |

(

)

=)

=

Count:=
Count+1

)

Result < GameOve<
Score
(Count)

Figure 73: The process Game

Y ou may proceed editing the process diagram in Figure 73, aswill be

described below:
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Editing the Start Transition

1. Insert the start symbol, the following task symbol and the state sym-
bol Losing.

2. You will now insert two input symbolsin parallel. To do this, first
make sure the state symbol is selected. Then, press <shift> and
double-click two input symbols (<shift> must be kept pressed
while you do this).

3. Release <shift> and select theleft input symbol.

4. Fill inthe name of the input symbol (probe), and complete the left
branch.

5. Select theright input symbol, fill in the name (Bump) and complete
the branch without bothering about the subbranch that starts with
the input of the signal Probe in the state Winning.

6. Select the Probeinput symbol in theleft branch. On the Edit menu,
usethe Select Tail command to extend the sel ection to the end of the
branch.

~

Copy the selection and Paste it. Move the selection (which appears
asaset of symbols) to asuitable place and paste it with aclick with
theleft mouse button. If Pastefails (because of insufficient space or
overlap), an alert sound isissued — please try again.

8. Change thetext in the input symbol from Lose to win.
9. Changethetext in the task symbol t0 count:=Count+1.

10. To interconnect the state symbol Winning with the input symbol
Probe: select the state symbol — a handle appears —

r 25 .

-

Frobe

Figure 74: The selected state and its handle

drag the handle while pressing the mouse and release the mouse
when it points to the input Probe symbol. A line is drawn between
the symbols:
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-

Figure 75: The two branches are connected

11. Conclude the diagram by drawing the remaining parts and saving

the diagram.

DCL
Count Integer;

o _

Fiesult

Gam e aver.

Score
(Count)

( _

x

Figure 76: Remaining parts to edit
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Editing the Process Main

The process Main isthe last diagram to create and edit. If you find this
tedious, you may skip this exercise and create the diagram as a copy
from the files that are enclosed in the distribution (how to do thisis de-
scribed in section “Creating a Block Diagram From a Copy” on page
92). Figure 77 shows the appearance of the diagram to create.

Process Main 1(2)

____________

DCL E
GameP Pid;

( Game_Off ) ( Game_On )

Newgame< Endgame <

Game GameOver
| |
GameP:= GameP:=
Offspring null

J N

Game_On ) ( Game_Off

Figure 77: The process Main
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More About the Organizer

When you are ready with the diagram, save everything. The diagram
structure in the Organizer Window should now look like this:

—— My first SDL system

DemonGame rw  DemonGame.ssy
GameBlock rw  GameBlock.sbk
Main rw  Main.spr
Game rw  Game.spr
DemonBlock rw  DemonBlock.sbk
Demon rw  Demon.spr

Figure 78: The resulting diagram structure

Inthistutorial, you have only browsed through aminor part of the avail-
ablefunctionality. Y ou may for instance customize the Organizer to dis-
play the information using different view options.

What You Will Learn

» Towork with vertical trees

To expand and collapse the diagram structure
To rearrange diagrams in an Organizer structure
To display directories and pages

To print the entire system

July 2003 Teldlogic Tau 4.5 SDL Suite Getting Started 107



Chapter 3 Tutorial: The Editorsand the Analyzer

Tree View

1. Bring up the View Options dialog (see Figure 33 on page 66), click
on the Vertical treeradio button and click on Apply. The Organizer
window changes its presentation mode:

My first SDL system

DemonGame
rw
DemonGame.ssy

Gam; ock Demonélock

GameBlock sbk DemonBIock sbk

; an éame Demon

rw
M a| n.spr Game Spr Demon.spr

Figure 79: A vertical tree structure

2. Apply the Indented list mode again.

Expand / Collapse

Y ou may make parts of the diagram structure invisible (and visible
again) with the Expand and Collapse commands from the View menu.
(Expand isavail able on collapsed nodes only (indicated by the small tri-
angle), while Collapse is available on expanded nodes that have a sub-
structure).
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1. Collapsethe block GameBlock. The subtree for the block
GameBlock is reduced to the node, with asmall triangle added.

—— My first SDL system

DemonGame rw  DemonGame.ssy
GameBlock rw  GameBlock.sbk
DemonBlock rw  DemonBlock.sbk

Demon rw  Demon.spr

Figure 80: A collapsed node
2. Expand the subtree again (use Expand Substructure).

Rearranging Diagrams
The Organizer lets you rearrange the order of appearance of symbols.

Y ou can either do that with arrow keys (<Up>, <Down>, <Left> and
<Right>) or with the quick buttons Move up and Move down.

Say that you want to rearrange the order of appearance of the blocks
DemonBlock and GameBlock:

1. Select the block GameBlock.

2. Click once on the quick button Move down, alternatively press
{L <shift> and typethe <Down> arrow key. The result becomes:

—— My first SDL system

Demongame rw  DemonGame.ssy
DemonBlock rw  DemonBlock.sbk
Demon rw  Demon.spr
GameBlock rw  GameBlock.sbk
Main rw  Main.spr
Game rw Game.spr

Figure 81: Rearranged GameBlock and DemonBlock

3. Change back to the original order of the diagrams.
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Diagram Pages
1. Inthe View Options dialog, turn the Page symbolsitem on.

2. Apply the options — the result becomes a list where the SDL pages
are made visible.

—— My first SDL system

[ ] DemonGame rw  DemonGame.ssy
1
_|___| GameBlock rw  GameBlock.sbk
i
Main rw  Main.spr
B!
Game rw  Game.spr
1
_|___| DemonBlock rw  DemonBlock.sbk

mi
%emon rw  Demon.spr
1

Figure 82: Diagram pages are displayed

Printing the System

The Organizer letsyou print al diagramsthat areincluded in the system
with asingle command. Y ou may a so include atable of contents:

1. De-select dl diagram symbols, or select the system diagram.

2. Click thequick button for Print. Thisopensthe Organizer’sPrint di-

- aog.

3. Turnthe Table of contents toggle button on and click on Print to or-
der aglobal printout of all SDL diagrams, including a table of con-
tents (see Figure 83).
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Print
— Content Drocurnent
[~ Table of contents E Paper foimat: ad - I arging... |
:z S.lgka;izer\"'iewv. % ™ Header file: I— H
Inl Anager View
I OM Diagram E ™ Footer file: I H
- HMSF Dingn E ™ Page markers
I 51 Diagram [
I | OF Diagram E First page no: |1_
™ SOL Interaction E I™ Prink from: I_ Lo l_
I~ SDL Flowchart E — Destination
I= [ EDL My E Farmat: IDne PostSeript File j
™ MSLC Diagram E  Tofie I— H
I | Tt Miaaram [
_ — | Execute: Ilpr i

I™ | Bowerage Disgran E
I= | Gross Fef Diagram [
| Tipe Miagram E

Frint Drefault | Cancel I Help

Figure 83: Including a table of contents

Y ou have now created and printed your first complete SDL system us-
ing the SDL suite. Y our next task isto check the complete system with
respect to SDL syntax and semantics.
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Analyzing the Complete System

What You Will Learn

« To perform syntactic and semantic analysis on the whole system
» To generate files containing definitions and cross references

Enabling Semantic Analysis

To anayzethe system, you should a so enabl e the semantic checker. To
do this:

1. Select the system diagram icon.
2. Use the Analyze command from the Generate menu.

3. Adjust the analyzer options according to the picture below:

Analyze SDL il

Anghyze System DemonGame Select other(s) .

Include hidd bl
I Include hidden symbols Analyze |

" Macro expansion
I” Case sensitive SOL
¥ Syntactic analysis |

Full Analyze
¥ Semantic analysis Details... | L

I ASM. encode/decode parameter

IOctet string LI Set |
™ ASN. keyword substitution file:
l =]
Cancel |
Errot limit 21 el |
Log expressions deeperthan oregualto 0 4 | _»l
™ Filter command Help |

" Echo Analyzer commands

I Terminate Analyzet when done

Figure 84: Including semantic analysis
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— Make sure the Anayzer generates afile with cross references,
by turning the toggle button Generate a cross reference file on.
You will need thisfilein alater exercisein this tutorial.

— The semantic Analyzer has some other options, each one of
these individually activated with atoggle button. They have no
impact on thistutorial.

4. Click the Analyze button.

5. When the Organizer status bar reads “ Analyzer done”, look at the
Organizer Log for any errors reported by the Analyzer.

6. If required, correct the errors and repeat the procedure. How to lo-
cateerrorsin the source SDL diagrams was described in a previous
exercise, see “Looking for Analysis Errors’ on page 76 and “Cor-
recting Analysis Errors’ on page 77.

7. Thetail of the Organizer log should contain the following output
when the system is syntactically and semantically correct:

+ Analysis started

Conversion of SDL to PR started
Conversion to PR completed
Syntactic analysis started
Syntactic analysis completed
Semantic analysis started
Semantic analysis completed

+ Analysis completed

Terminate this exercise by saving everything. Y ou may also want to
print the diagramsagain (see" Printing the System” on page 110 for how
to do this).
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Managing Message Sequence Charts
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Besides the SDL tools, Telelogic Tau also support the Z.120 recom-
mendation, also known as M essage Sequence Charts (MSC). You
should have abasic understanding of M SC symbolsto fully understand
this exercise.

In this tutorial we will demonstrate some application areas of M SCs.

» First, an MSC may be used for describing the requirements on the
dynamic behavior of a system, viewed as a*“black box” which re-
ceives external stimuli (corresponding to SDL signalsissued from
the environment) and respond by sending SDL signals to the envi-
ronment.

» MSCsmay also help youto understand aproblem, by offering away
of presenting, in graphical form, some use cases which have been
identified, before proceeding with the design in SDL.

» Generating MSCs as the result of asimulation of asystem also pro-
vides a mean to understand the dynamic behavior and verify it
against the expected behavior.

* Finaly, MSCscan beinput to aValidator where you can verify that
the scenario that the MSC is describing may actually occur and un-
der what circumstances.

What You Will Learn

e Toadd MSCsto the diagram structure
» Toassociate SDL diagrams and MSCs
e Tocreate MSCs

* Toedit MSCs

Inserting an MSC into the Organizer

To create an M SC, you use the Organizer, where the MSC will be man-
aged as an Other Document. In this exercise, we will createan MSC
where you will describe the dynamic behavior of the system
DemonGame. Y ou will also use this M SC as areference when simul at-
ing and validating the system (thisis donein later exercises).
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To create an MSC:
1. Select the Organizer chapter Other Documents.

2. From the Edit menu, select the command Add New, or click the
quick button for this.

|:|+

3. TheAdd New dialog is opened, prompting you to specify adiagram
name and type.

Add Hew

— Mew document type
& MSC M5 A
ML [ObectModel 7]
" Orgarizer m
 sDL [Spstem =]
e Ted Pan =
£ Tren Fosae =]
Mew document name: ID emonGame

¥ Show in editor
™ Copy existing file:

[ |

Ok | Cancel | Help |

Figure 85: Specifying the name and type of the diagram to add
Adjust the dialog options as in Figure 85 above:
—  Set New document type to MSC
— Change the name to bemonGame.
— Show in editor should be turned on

4. Click the OK button. An MSC icon appearsin the Organizer’ s Other
Documents chapter; the lower part of your Organizer window
should ook like Figure 86, once the M SC Editor is started (you may
have to raise the Organizer window if the M SC Editor coversit).
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——  Other Documents
DemonGame [unconnected]
Figure 86: The Organizer structure with an MSC added

The MSC you have inserted into the Organizer is intended to de-
scribe the behavior of the system and you will associate it with the
system diagram. The association will be visible in the Organizer.

5. Make surethe MSC icon is selected and select the Associate com-
mand from the Edit menu. A dialog is displayed.

Ok |

Associate

Aszociate MSC DemonG ame with

Syztem DemonlGame

Block GameBlock
Process Main J Cancel |

Process Game

Block DemonBlock
Proress Nemon i
q LlJ Help |

Figure 87: Associating an MSC with an SDL diagram
6. Select the system DemonGame item in the list and click OK.

7. Look at the resulting Organizer structure. In addition to the MSC
icon in the Other Documents chapter, an MSC Link icon appears,
connected to the system diagram icon. If you select it, the Organiz-
er's status bar informs you about the link to the actual M SC.

— If you do not see any MSC Link icon, check the Organizer's
View Options, turn the option Association Symbolson and click

Apply.
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—— My first SDL system

DemonGame
t=31 DemonGame
_____ GameBlock
Main
Game
DemonBlock

Demon

— Other Documents

DemonGame

2

22222

DemonGame.ssy

GameBlock.sbk
Main.spr
Game.spr
DemonBlock.sbk
Demon.spr

[unconnected)]

Figure 88: Association between the System diagram and the associated MSC
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Editing an MSC

1. Raisethe MSC Editor window for the newly added M SC symbol.
The window of the MSC Editor looks similar to the SDL Editor
window, but provides of course adifferent symbol menu and differ-
ent set of commands and quick-buttons.

MSC Editar — DemonG

SR EEEEE = BEEEE I_

MSC DemonGame

Figure 89: The MSC Editor window (on UNIX)
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Y our next task isto usethe M SC Editor to create the following diagram:

MSC DemonGame
/* This MSC describes one simple interchange of signals
where the user starts one game, guesses once, wins
and terminates the game */
process Main process Demon
Environment | | Main | Demon |
Newgame
process Game
------------------------------
T
Losing
Bump
Winning >
Probe
Win
Result
Score
1
Endgame @
GameOver

Figure 90: The MSC for the system DemonGame
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The MSC basically consists of four instances (the vertical lines starting
with arectangle), a number of messages (the horizontal lines ending
with an arrow), acreate process (the dashed horizontal line), atimer (the
symbol starting with an hourglass and ending with an arrow) and two
condition symbols (with the shape of ahexagon). Y ou also find a text
symbol, containing atextual comment in it.

How to Draw the MSC

We suggest that you draw the M SC as described below. If you are un-
sure what symbol in the symbol menu to use, select or point to asymbol
and look at the description in the Status Bar.

1. Start by entering the text symbol and fill in its contents. (Thisis
donein the same way as with the SDL Editor).

2. Then, insert the three instances with the instance name Environ-
ment, Main and Demon:

— Toinsert an instance, locate the instance head symbol in the
symbol menu, select it and place it into the drawing area as
shown in Figure 90; as soon as you insert an instance head, the
M SC Editor automatically appends an instance axis (with anin-
finite length).

— Typeinthetext to assign the instance name (Environment,
Main, Demon)

— Toassigntheinstancekind (process Main, process Demon),
select the small rectangle located immediately above the in-
stance head symbol and type in the text.

Enter the instance kind here...

...and the instance name here.

Figure 91: The text attributes associated to an instance head

— If you are not satisfied with the placement of an instance head,
you may drag the symbol to a new location.
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3. Oncethethree instances are added, insert the message Newgame:
— Select the message symbol in the symbol menu

— Movethe pointer into the diagram. Y ou will notice that acircle
indicates a start position outside an instance axis.

— Click once on the instance axis Environment to define the start
of the message.

— Movethe pointer towards the instance axis Main. The message
arrow follows the pointer, and afilled circle now indicates an
end position outside an instance axis.

— Click asecond time on theinstance axis Main to specify theend
of the message.

— Typein the name of the message (Newgame).

— If you are not satisfied with the placement of a message, you
may move it up or down by dragging the mouse. Y ou may also
move only the start or end position of the message along the in-
stance axis.

4. Theinstance Game is dynamically created. To add Game, you use
the create process symbol. You insert it in asimilar fashion asa

message:
— Select the create process symbol in the symbol menu.

— Click once ontheinstance axis Main to specify the source of the
create process symbol.

— Click asecond timeto specify thelocation of theinstance head.
A process create and an instance head with its axis are inserted.

— Fill intheinstance kind and instance name fields (after you have
selected the instance head).

— If desired, you may move the instance head symbol.
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5. Continue by adding the first condition symbol to the instance axis
Game:

Select the condition symbol in the symbol menu, and move the
pointer to theinstance axis. Click to insert the symbol and fill in
the name of the condition: Losing.

The condition symbol may now be moved vertically along the
instance axis.

6. Add atimer to the instance axis Demon:

Select the timer symbol in the symbol menu.

Click once on the instance axis to specify the base of the timer
symbol.

Move the pointer downwards and click a second time on the
same instance axis to locate the end of the timer (the end must
reside below the source).

Enter the name of thetimer: T

Y ou may drag the start or endpoint to resize the timer symbol, if
required. You may also drag the symbol to move it up or down.

7. Insert the message Bump.

8. Add the second condition symbol, winning, totheinstance axis
Game.

9. Add theremaining messages. The message Score also containsapa-
rameter with the value 1. To enter the parameter value, select the
lower of the two selection rectangles and type in the text 1.

+ | —5
| | O

Figure 92: Thetext attributes associated to a message

10. Conclude the editing of the M SC by adding a process stop symbol.

Select the symbol in the symbol menu.

Placeit by aclick on theinstance axis Game, below thelast mes-

sage.
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11. Before leaving the M SC Editor, you should save the MSC. When
saving the newly created diagram, the editor suggests the file name
DemonGame . msc. Accept the suggested file name by clicking the

OK button.
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Using the Index Viewer
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Inthisexercise, youwill practice on the Index Viewer. The Index View-
er isadedicated tool that presents a graphical view of the definitions
and referencesto SDL entities available in an SDL system. It manages
virtually al SDL information related to a system and has a number of
facilities for navigating back to the source SDL diagrams.

A prerequisite to this exercise is an up-to-date cross reference file con-
taining the definitions and references, which was generated when you
last performed a semantic analysis of the system.

If you have changed any of the SDL diagrams since the last analysis of
the system, you should regenerate the file. Perform a new semantic
analysis and make sure the option Generate a cross referencefileison
(see Figure 84 on page 112).

What You Will Learn
e To start the Index Viewer
* Tolook for definitions

e Tolook for references

Starting the Index Viewer

1. You start the tool with the Index Viewer command from the Orga-
nizer’ s Toolsmenu and its sub-menu SDL. Select the sub-menu SDL
and the menu choice Index Viewer.

— Asan dternative, you may click the quick button for the Index
Viewer. Y ou will then be prompted to save unsaved diagrams.
The SDL system isthen analyzed and anew cross referencefile
is generated automatically.

2. Thelndex Viewer window isdisplayed. Start by opening the newly
created file DemonGame.xrf (Unlessyou used the quick button, in
which case thefile is automatically opened).

3. Thelndex Viewer readsthe file, interprets the content and displays
it in graphical form.
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&5 SDL Index Viewer |_ (O] ]
File Wiew Toolz Help

=|8|%| nin = 28 2]
D:ATelelogic Taud Disdivexamplesidemongame\DemonGame -
] Any_type NEWTYPE in PACKAGE Predefined
Array GENERATOR in PACKAGE Predefined
Bag GENERATOR in PACKAGE Predefined
|:_|:| Bit NEWTYPE in PACKAGE Predefined
] Bit_string NEWTYPE in PACKAGE Predefined
F_E] Boolean NEWTYPE in PACKAGE Predefined
_[|_ Bump SIGNAL in SYSTEM DemonGame

—— used in CHANNEL

CZ used in INPUT *2

C used in OUTPUT

— used in SIGNALROUTE * 2
—— €1 CHANNEL in SYSTEM DemonGame

— used in CONNECTION

-
4| | b

Sort order: Mame 4

Figure 93: The Index Viewer window

— Some definitions are predefined in the SDL suite environment
(the ones containing PACKAGE Predefined). They are not of in-
terest for the purpose of this tutorial.

In the next exercise, you will use the Index Viewer to identify all possi-
ble situations where a certain signal may be sent or received. We will
also look for the definition of the signal.

Finding a Definition

Let uslook for the definition of the signal Probe. By default, the defini-
tionsin the window are sorted al phabetically, but you do not need to
scroll the window manually to find a definition.
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There is a Search quick button that can be used to find any text in the
window. However, if you want to search for the name of a definition,
there is an even faster way.

1. Simply start keying in the name “Probe”. When you start typing, a
search isstarted on the namesthat are displayed in bold face. Asyou
type each letter on the keyboard, the status bar at the bottom of the
window indicates what text is being searched for, and the window
scrolls to show the first matched name. After afew keystrokes, the
Index Viewer window shows the signal Probe selected:

@ SDL Index Viewer [_[O[ =]
Fle “iew Tooks Help

=|a%| nin| = 28 2
- Octet_string NEWTYPE in PACKAGE Predefined =
Oref GENERATOR in PACKAGE Predefined
Own GENERATOR in PACKAGE Predefined
. Pid NEWTYPE in PACKAGE Predefined
Xy PLUS_INFINITY SYNONYM in PACKAGE Predefin
Powerset GENERATOR in PACKAGE Predefined
] PrintableString SYNTYPE in PACKAGE Predefine
_||_ Probe SIGMNAL in SYSTEM DemonGame
—— used in CHANNEL J
CZ usedin INPUT * 2
— used in SIGNALROUTE
— R1 SIGNALROUTE in BLOCK DemonBlock
-k~ used in CONNECTION Llll

< |

Sart order: Mame

4

Figure 94: Finding the signal Probe

The selected row shows theicon for asignal, the name and type of
the definition (“Probe SIGNAL") and which diagram the signal is
defined in (“SYSTEM DemonGame”).

We now wish to see where the signal is defined.

2. Make sure the Probeicon still is selected.
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3. From the Tools menu, select the command Show Definition.
— You can aso double-click theicon.

An SDL Editor window is displayed on the diagram for the system
DemonGame. The text symbol containing the declaration (i.e. the
definition) of the signal is selected.

Finding References

Below the Probeicon in the Index Viewer, al uses (references) of the
Probesignal arelisted, including theiconsfor the SDL entitiesin which
the signal has been referred. The information displayed in Figure 94
should be interpreted as:

e Thesignal is conveyed on one channel,
e Thesignal may beinput in two states,
» Thesignal isconveyed on one signa route.

To conclude this exercise, you will now locate the places where the sig-
na isinput.
1. Select theinput icon.

2. The Tools menu should now contain the two menu choices
Show Use 1 and Show Use 2.

3. Select the menu choice Show Use 1—-an input symbol isselected in
an SDL Editor window, showing the diagram for the process Game.

4, Select the menu choice Show Use 2 —the second input symbol is se-
lected, also in process Game. These arethe two situations where the
signal may be input.

5. Double-click the signal route icon. The signal route containing the
Probe signal is selected in an SDL Editor window.

— If you double-click anicon with morethan onereference, the se-
lection in the SDL Editor is automatically changed to the next
occurrence. Y ou may try this with the input icon.
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So Far...

Y ou should how have learned how to use the basic functionsin the SDL
suite — creating, managing, editing and printing SDL diagrams —and
how to create M essage Sequence Chartsin the M SC Editor. Y ou have
also practiced on syntactic and semantic checkson your SDL diagrams.
Finally, you have acquainted yourself with the Index Viewer.

Y our next task will beto“animate” your first SDL system by simulating
it. A number of exercises are prepared in the next tutorial, starting with
“Purpose of This Tutorial” on page 136.
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Appendix A: The Definition of the SDL-88
DemonGame
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ik

System DemonGame

___________

C1

SIGNAL

Newgame, Probe, Result, Endgame,
Win, Lose, Score(Integer), Bump;

ﬁ

Newgame, Probe,|
Result, Endgame

c2

TWin, Lose, Scorez|

GameBlock

C3

o]

DemonBlock

1(1)
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Block DemonBlock

___________

R1

[Bump]

C3 |

Demon(1,1)

1(1)

Process Demon

____________

Timer T; BI

( | > (G|t)

Set T
(Now+1, T)
( Generate ) Bump
Set
(Now+1, T)

)

1)
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Block GameBlock 1(1)

TN SIGNAL
! A GameOver;
1 1

R1
Cl .
[Newgame‘] Main(1,1)
Endgame
R5

R2
[g;%%?f} [G ameOver]
c2 R3
[Win, Lose, Scor% Game(0,1)
c3 R4
[Bump]
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Process Game 1(1)

TR DCL
' 3 Count Integer;
! 1

C
-

Count:=0 Result

A\

GameOve<
: Score
Losing (Count) >Q

F

Probe < Bump < ( - )
| |
Lose > ( Winning )
| F———
ggﬂm_z Bump < Probe <
N N |
( ) ( Losing ) Win >
|
Count:=
Count+1

B
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Process Main

___________

( Game_Off ) ( Game_On )

Newgame< Endgame
| |
Game GameOver
Gam|eP:: Gamlep;:
Offspring null
1l N
Game_On Game_Off

1(1)

DCL
GameP Pid;
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Appendix B: The MSC for the DemonGame

MSC DemonGame
/* This MSC describes one simple interchange of signals
where the user starts one game, guesses once, wins
and terminates the game */
process Main process Demon
Environment | | Main | Demon |
Newgame
process Game
------------------------------
T
Losing
Bump
Winning >
Probe
Win
Result
Score
1
Endgame @
GameOver
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