Chapter

40 Using Diagram Editors

Thischapter describesthe diagram editorsyou usefor creating,
drawing and printing OM (Object Models), SC (State Charts), DP
(Deployment), M SC (M essage Sequence Charts) and HM SC (High-
level M essage Sequence Charts) diagrams. Another name for
HMSC is“road map”.

Thischapter containsinformation about the functionality, menus,
dialogs and windows of the diagram editors. For a guide to how to
create and edit M SCs, see chapter 42, Editing M SC Diagrams.

Note: SDL Editor

The SDL editor is not covered in this chapter. For information re-
garding the SDL editor please see chapter 44, Using the SDL Editor,
in the User’s Manual.
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The editor described in this chapter is a combined OM, SC, DP, MSC
and HM SC Editor. This editor isthus capable of showing five different
types of diagrams, namely the Object Model (OM) diagrams, State
Chart (SC) diagrams, Deployment (DP) diagrams, Message Sequence
Chart (MSC) diagrams, and High-level MSC (HM SC) diagrams.

This combined editor is called the editor throughout this chapter. If
only aspecific editor isapplied, that editor will be explicitly mentioned.

OM, SC, DP and HM SC diagrams are handled by one editor window,
whereas M SC diagrams are handled by a separate editor window. This
means that two editor windows are needed to handle al five diagram

types.

Theeditor handling SDL diagramsisdescribed in chapter 44, Using the
SDL Editor.

How to edit M SC diagramsis described more closely in chapter 42, Ed-
iting MSC Diagrams.

Diagrams and Pages

The handling of diagrams and pages is common to the OM, SC, DP,
MSC and HM SC diagrams. The editor can handle any number of dia-
grams.

The pages that the editor displays are aways contained within adia-
gram. A diagram can contain any number of pages, but, must contain at
least one page. The MSC and the DP Editor are exceptions as they al-
ways contain only one page. This pageis enlarged when objects are
added, etc.

The pagesthat are contained in adiagram arelisted and handled accord-
ing to afixed order. While the order of pagesisinitialy defined by the
order in which the pages are added when created, pages can be renamed
and rearranged with the Edit menu choice in the Pages menu.

This order is reflected in some of the menu choices that are related to
pages. Also, the structure displayed by the Organizer will adopt the
same order. See“ The Organizer” on page 39 in chapter 2, The Organiz-
er.

Telelogic Tau 4.5 User's Manual July 2003



The Editor User Interface and Basic Operations

The Editor User Interface and Basic
Operations

July 2003

The Editor User Interface

The editor window can be used for viewing OM, SC, DP, MSC and
HMSC diagrams.

Thegeneral Telelogic Tau user interfaceis described in chapter 1, User
Interface and Basic Operations.

These functions are provided:

» The Entity Dictionary Window, which provides a name reuse facil-
ity aswell asinformation for link endpoints.

» A symbol menu whereyou select the symbolsthat areto beinserted.
» A text window where you may edit text associated with symbols.

When you edit OM diagrams, three auxiliary windows are also provid-
ed:

» TheBrowse & Edit Class Dialog which you use to browse amongst
and inspect and edit OM classes distributed across page and dia-
gram boundaries.

* TheLine Details Window which allows you to inspect and edit the
various attributes of OM lines.

» The Symbol Details Window which allows you to inspect and edit
OM symbol attributes.

When you edit DP diagrams, two of the auxiliary windows are also
available:

* TheLine Details Window which allows you to inspect and edit the
various attributes of DP lines.

e The Symboal Details Window which allows you to inspect and edit
DP symbol attributes.

When you edit M SC diagrams this function is also available:
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e Aninstance ruler which allows you to view the kinds of instances,
even if the instance head symbols are not currently in view.
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Figure 277: The editor window showing an OM diagram (on UNIX)

1580 Telelogic Tau 4.5 User’'s Manual July 2003



The Editor User Interface and Basic Operations

©5 DM Editor - Demongame/1 - C:A\WINMTAProfiles\khe\Desktop... [H[=]

File Edit %iew Pages Diagrame “indow Tool: Help

-] 2l=ls = o 2] =] #L0@ 2]

The symbol menu

Dermongame
User plays b Game
player playedGame
count:intd
resultliresultType
probel)
DoubleGame JackpotGame

Obd Editor - Demongamed1 -
Fil= Edit

The text window

o

v

Figure 278: The editor window showing an OM diagram (in Windows)

July 2003

Telelogic Tau 4.5 User’s Manual

1581



Chapter 40 Using Diagram Editors

The Editor Drawing Area

The drawing areaisthe part of the window which displaysthe symbols,
lines and text that constitute apage (a diagram can contain multiple pag-
es) or an MSC or DP diagram.
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Figure 279: The drawing area with an OM page displayed
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Figure 280: The drawing area with an MSC Diagram displayed

Drawing Area Boundaries

The drawing areais delimited by its boundaries, which correspond to
the size of the page. No objects are allowed to be placed outside these
boundaries. The drawing area uses a light background color, while the
area outside the drawing area uses a grey pattern.

Within a diagram, each page has an individua size.

The Frame

The frame always coincides with the drawing area size. It is selectable
but not editable. The frame is automatically selected with the Select All
menu choice.

Itisnot possibleto connect any diagram symbol to theframe. Theframe
only affectsif the pageis printed with or without aframe when printing
selected objects, or when selected symbols are copied to a metafile
(Windows only).
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The Heading

OM, SC and DP only: The heading contains the diagram name. The
heading is editable but cannot be moved. The editor performs atextual
syntax check on the name used in the heading, see “ Diagram Name Syn-

tax”_on page 1688.

M SC and HM SC only: The heading identifiesthe chart typeand name.
The type cannot be edited.

The Page Name
All editors except MSC and DP.

In the upper right corner, the page name and the total number of pages
in the diagram (within parentheses) are identified. The page name can-
not be moved. To rename apage, use the Edit menu choicein the Pages
menu.

The Printout Page Number

If adiagram page is larger than the paper format that is defined, the di-
agram page will be split into several printout pages. In this case, page
numbers will be created. The page numbering follows a*“down first,
then right” fashion.

2 4 6 8

Figure 281: Page numbering in the editor

Grids
The editor uses two grids for an easy positioning of symbols, lines and
textual elements:

» The symbol grid has aresolution of 5* 5 mm, except for the M SC
editor whereitis2.5* 2.5 mm. All symbols adhere to the symbol
grid.

Telelogic Tau 4.5 User's Manual July 2003



The Editor User Interface and Basic Operations

July 2003

* Thelineandtext grid hasaresolution of 2.5* 2.5 mm. All linesand
textual objects adhere to the line grid.

None of the grids can be changed.

Color on Symbols
All editors except MSC.

For each symbol typein the editor there is a preference for setting the
color of the symboal. It isonly the graphical part of the symbol and not
the associated text(s) that will usethe color setting. On UNIX, thissetting
isonly valid on screen and all symbolswill use the black color when
printed on paper. In Windows, when using M SW Print the color settings
will be sent to the printer aswell. See* OM/SC/HM SC/M SC/DP Editor
Preferences’ on page 273 in chapter 3, The Preference Manager.

The text symbol isthe samein OM, SC, DP and HM SC diagrams and
has thus only one preference.

Keyboard Accelerators

In addition to the standard keyboard accel erators, the editor featuresthe
following:

Accelerator Reference to corresponding command

Ctrl+D “Next page” on page 1586

Ctrl+U “Previous page” on page 1586

Ctrl+T “Symbol Details’ on page 1628

<Delete> “Clear” on page 1626

Ctrl+l * Show Organizer” on page 15 in chapter 1, User
Interface and Basic Operations

Ctrl+2 “Connect to Text Editor” on page 1642
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Quick-Buttons

In addition to the generic quick-buttonsin all Telelogic Tau tools, the

editor tool bar contains the following quick-buttons. See aso “General
Quick-Buttons’ on page 24 in chapter 1, User Interface and Basic Op-
erations.

Text window on / off
Toggle the text window between visible and hidden (see “ Text Win-
dow” on page 1617).

Symbol menu on / off
Toggle the symbol menu between visible and hidden (see “ Symbol
Menu” on page 1588).

Previous page

(not valid for M SC and DP)

Open previous pagein flow (similar to “ <Page Name>" on page 1634).
Dimmed if no previous page exists.

Next page

(not valid for MSC and DP)

Open next page in flow (similar to “<Page Name>" on page 1634).
Dimmed if no next page exists.

Toggle Scale

Toggle the scale between a scale to show the complete diagram in the
window (similar to Overview in “ Set Scale” on page 1631) and ascale
of 100%. For M SCs, the scaleis adjusted to fit the diagram width in the
window instead of the complete diagram.

M ake space for new events
(MSC only)
Create space between two events (see “Make Space” on page 1629).

Remove space between two events
(MSC only)
Remove the unrequired space between two events.

Instance ruler on / off

(M SC only)

Toggle the instance ruler between visible and hidden (see " Instance
Ruler” on page 1632).
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Scrolling and Scaling

Y ou can scroll the view vertically and horizontally by using the scroll-
bars. The view may aso be scrolled automatically when you move the
cursor beyond the current view, for example when you move an object
or add a symbol.

If you move the cursor close to the edge of the current view, the auto-
matic scrolling is slow. If you move it further beyond, the scrolling is
quicker.

Y ou can scale the view by specifying a scale or by zooming in and out.
To specify ascale:

1. Select Set Scale from the View menu.

2. Inthediaog that will be opened, you can either:

— Usethedlider for setting the scale and then click the Scale but-
ton.

— Click the Overview button to adjust the drawing areato the size
of the window. (This has the same effect as the Scale Overview
quick-button.)

To zoom in or out:

» Click the quick-button for zoomin or zoom out.

Moving MSC Selection with Arrow Keys

Y ou can move the selection using arrow keysin the M SC editor if there
isone single symbol or line selected. The selection is moved along one
instance in the vertical direction and between two instances in the hori-
zontal direction.

Inthe MSC editor you are always in text editing mode, if thereis atext
to edit for the currently selected symbol. To movethe symbol selection,
press the arrow key one or severa times in the direction you want to

move. At first, only thetext cursor position might be changed. But when
the text cursor reaches the border of the text currently being edited (or

Telelogic Tau 4.5 User's Manual 1587



Chapter 40 Using Diagram Editors

1588

if thereis no text being edited), then the symbol selection will be
moved.

One shortcut is available for fast-forward moving to the next/previous
condition or instance head symbol attached to the current instance:
Shift+up or down arrow key.

Lock Files and Read-Only Mode

When you open a diagram or document file, eg. a.ssy, alock file
a.ssy.lck iscreated. If another user triesto open the same diagram or
document file before you closeiit, a dialog will appear informing the
other user that the fileisin use. There are two choices in the dialog:

* Openthefilein read-only mode.

* Reset thelock and open the file in read-write mode. (This aterna-
tive should only be used if the existing lock file is obsolete.)

The read-write mode is the normal editing mode. In read-only mode,
you are not allowed to make any changes to the diagram.

Y ou will aso enter read-only mode if you open adiagram file that you
do not have write permission for. The read-only mode is indicated by
the words read-only in the window title.

If you want to edit adiagram that isin read-only mode, there are two
alternative actions:

» Changethefileaccessrightsin thefile system to give you write per-
mission for the diagram file. When that is done, you can change
from read-only mode to read-write mode with the Revert Diagram
operation.

» Select File> Save Asto save the diagram in anew file with write
permission.

Symbol Menu
The symbol menu contains the symbolsthat you can placeinto the draw-
ing area.

On UNIX, the symbol menu is a fixed-sized, non-moveable auxiliary
window, associated with the drawing area and placed to theright of it.
Each editor window has its own symbol menu.
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In Windows, the symbol menu is afixed-sized, moveable window that
can be placed anywhere on the screen, not necessary within the limits
of the editor window. A single symbol menu is shared by all instances
of the editor currently running.

The symbol menu can be made invisible and visible again with amenu
choice, Window Options, or aquick-button. In Windows: When visible,
the symbol menu will always be placed on top of the editor window, if
the two windows overlap.

Basically, when you select a symbol in the symbol menu and click it
into the drawing area, it is added to the diagram. This chapter does not
describe how to work with symbols. Working with MSC symbolsis de-
scribed in chapter 42, Editing MSC Diagrams. See also “Working with
Symbols’ on page 1835 in chapter 44, Using the SDL Editor, as work-
ing with symbolsin thiseditor issimilar to working with symbolsin the
SDL Editor.

OM only: When anew class or object symbol is placed in the drawing
area, it will automatically becomean endpoint if the preferences Alway-
sEndpointClass and AlwaysEndpointObject, respectively, are set.

The contents of the symbol menu depends upon the type of diagram that
isdisplayed in the editor window, as can be seen in Figure 282. When
you switch between diagrams of different typesin the editor, the symbol
menu changes accordingly.
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Figure 282: The editor symbol menus
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The notation used for symbols and lines in the OM Editor complies
with Static Structure (Class) diagrams defined in UML (Unified Mod-
eling Language), version 1.3.

Thenotation used for symbolsand linesin the SC Editor complieswith
State Chart diagrams defined in UML (Unified Modeling Language),
version 1.3.

The notation used for symbols and linesin the DP Editor is based on
the notation of Deployment and Component diagrams defined in UML
(Unified Modeling Language), version 1.3.

The notation used for symbolsand linesinthe HM SC Editor complies
with the ITU-T Z.120 recommendation from 1996. The comment sym-
bol and the parallel frame symbol are not supported.

The notation used for symbols and linesin the M SC Editor complies
with the ITU-T Z.120 recommendation from 1996. All MSC'96 sym-
bols except the general ordering arrow are supported. Furthermore the
M SC Editor does not support drawing of messages to the environment
frame and message gates. Inline expressions are alwaysglobal (i.e. they
cover all instances).

For short explanations of when to use different symbols, see appendix
45, Symbols and Lines — Quick Reference, on page 1987.

Symbols

Diagrams contain different types of symbols that describe the structure
of the diagram. All symbols must be placed inside the frame symbol.
Figure 282 on page 1590 identifies these symbols in the symbol menu.

Y ou can draw symbolsin color, see “Color on Symbols’ on page 1585.

All symbolsthat are available in the symbol menu are selectable and
moveable; they can be assigned arbitrary locations by you, with the ex-
ception that symbols are normally not allowed to overlap®. SC only:
symbols can however be placed inside a state symbol, see " State Sym-
bols” on page 1597.

1. Incertain situations symbolswill overlap as aconsequence of automatic resizing
when new text is entered in the symbols. Such symbols can only be moved to ar-
eas where an overlap does not occur.
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Common Symbol
A symbol common for all the editorsis:

Symbol Ap- Symbol

Summar
pearance Name y

Text Informal specification, global com-

5 ments

Text Symbols
Text symbols contain informal text. It is not possible to connect any
lines to atext symbol.

Double-clicking on atext symbol minimizes the symbol if not already
minimized and maximizes the symbol if not already maximized.

Text symbolsaretypically used to add commentsto diagramsor to con-
vey system information (HM SC Editor: on aglobal level) that cannot
be captured using the constructs offered by the editor.

When all of the text within atext symbol isin view, the upper right cor-
ner looks like a piece of paper that has been folded. When any portion
of the text within atext symbol cannot be seen (because the text symbol
istoo small), the upper right corner looks like it has been clipped.
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OM Symbols and Lines
See also appendix 45, Symbols and Lines — Quick Reference, on page

1987.
Symbol Ap- | Symbol Summary
pearance Name
Class Class definition
Object Classinstance

Text in Class and Object Symbols

OM symbols have one or more text compartments, which should be
filled with atextua expression. While the OM Editor does not require
that symbol text compartments should contain text, it will perform a
syntactic check on text compartments as soon as they are changed and

desel ected.

The syntax rules of OM diagrams are detailed in “Object Model Syn-
tax” on page 1687.

Note:

The OM Editor does not enforce syntax correctnessin OM classand
object symbols. Thismeansthat it is possibleto use any conventions
you desire for the textual contents of symbols; however, some fea
tures offered by the OM Editor will not be available, notably the

Browse & Edit Class dialog.

Syntax checking on text in general is described in greater detail under
“Textual Syntax Checks’ on page 1616.

Telelogic Tau 4.5 User’s Manual

1593



Chapter 40 Using Diagram Editors

1594

Class Symbols

A class symbol is divided into three horizontal compartments. In order
from the top, the compartments are:

» The name compartment
* The attributes compartment
* The operations compartment

The text in these compartmentsis parsed by the OM Editor and should
conform to the syntax specified in “Class Symbol Syntax” on page
1688.

In the name compartment two more extratext fields can appear. If add-
ing text to the stereotype and properties fields in the Symbol Details
window, these texts will also be visible inside the name compartment.
These texts are not subject to syntactic checks.

«Uzer interfaces

Window
abstrant

Figure 283: Class symbol with stereotype and properties texts

If you double-click aclass symbol, the Browse & Edit Classdialog will
be opened (see “Browse & Edit Class Dialog” on page 1647).

Object Symbols
Used to describe an OM object, or an instance of a class.

An object symbol differsfrom aclass symbol inthat it does not contain
an operations compartment. In addition, the remaining compartments
require a somewhat different syntax, see “ Object Symbal Syntax” on

page 1690.

The object symbols handles stereotype and properties textsin the same
way as the Class symbol.

If you double-click an object symbol whose hame compartment in-
cludes a class name?, the Browse & Edit Class dialog will be opened
(see “Browse & Edit Class Dialog” on page 1647).

1. A classnameisconsidered present only if the classnamefollowsthe object name
after being separated by acolon *:’ character.
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Lines

Lines are the graphical objects that interconnect objects. Normally a
line interconnects two symbols but it could also connect a symbol with
another line. The following types of lines interconnecting symbols are
defined in OM diagrams (see Figure 284):

e Association
» Aggregation
* Generalization

The only line interconnecting a symbol and alinein OM diagramsis:

* Link Class

Generalization line Aggregation line

Association line

Link Class line

Figure 284: Linesin OM diagrams

Toinsert lines, select a class or object symbol, drag one of the handles
that appear on the source symbol and connect it to the target symbol.
Thereis one handle for each type of line.
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P
Company

An association line handleq’
An aggregation line handle

A generalization line handle

Figure 285: Handles for different line types

The Link Classline handleis placed on selected association and aggre-
gation lines.

Company Person
— F

A Link Class line handle/

Figure 286: Handle for Link Classline

When ahandleis clicked, the status bar shortly describes what the han-
dleisused for and how to draw aline. This chapter does not describe
how to work with lines. However, working with linesin the OM Editor
issimilar to working with linesin the SDL Editor; see “Working with
Lines’ on page 1866 in chapter 44, Using the SDL Editor.

Lines are always connected to objects; they are not allowed to exist on
their own. A lineis allowed to overlap any other object.

Lines are selectable; they can be moved and reshaped by you. Somelay-
out work is performed automatically by the OM Editor.

Double-clicking on aline brings up the Line Detailswindow (see‘“Line
Details Window” on page 1652).

See also “Line Attribute Objects” on page 1609.
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SC Symbols and Lines

See also appendix 45, Symbols and Lines — Quick Reference, on page
1987.

Symbol Ap- | Symbol Summary
pearance Name
Q State State definition.
Start Starting point of the SC.
®
@ Termination | Termination point of the SC.

Text in State Symbols

State symbol s have three text compartments which should befilled with
textual expressions, but are allowed to remain empty. A syntactic check
on atext compartment is performed as soon asit is changed and dese-
lected.

State Symbols

A state symbol contains a state section which is divided into horizontal
compartments. In order from the top, the compartments are:

e The Name compartment

e Thelnternal Activity compartment

The text in these compartments should conform to the syntax specified
in “ State Symbol Syntax” on page 1692.

The state symbol may have an additional compartment with a graphic
region holding anested SC. Thisiscalled the substate compartment and
states with this compartment are often called hierarchical states or su-
perstates. The state will be extended with this compartment when a
symbol is placed within it. The compartment disappears when the last
symbol is removed fromit.
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Name compartmentgb/ State A )

Internal activity compartment—»| entry / call Init()

Substate compartment———» State_B 4@

Figure 287: A state with its compartments

Text symbols are allowed to be placed inside the substate compartment
but will not belong to the state. Thus, it will not automatically be part of
the operations done on the state symbol, e.g. move, copy, etc.

® Start Symbols
The start symbol is used to indicate where a SC starts.

@ Termination Symbols
The termination symbol is used to indicate where a SC terminates.

Lines

Lines are the graphical objects that interconnect objects. Thereis only
one kind of line interconnecting symbolsin SC diagrams, atransition
line (see Figure 284):

Transition line

State_A \‘ State B

Figure 288: Transition linein SC diagrams

Toinsert lines, select a start or state symbol, drag the handle that ap-
pears on the source symbol and connect it to the target symbol.
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Transition line handle—""
Figure 289: Handle for transition lines

When ahandleis clicked, the status bar shortly describes what the han-
dleisused for and how to draw aline. This chapter does not describe
how to work with lines. However, working with lines in the SC Editor
is similar to working with linesin the SDL Editor; see “Working with
Lines” on page 1866 in chapter 44, Using the SDL Editor.

Lines are always connected to objects; they are not alowed to exist on
their own. A lineis alowed to overlap any other object.

Linesare selectable; they can be moved and reshaped by you. Somelay-
out work is performed automatically by the SC Editor.

See also “Line Attribute Objects’ on page 1609.
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DP Symbols and Lines

See also appendix 45, Symbols and Lines — Quick Reference, on page
1987.

Symbol Ap- | Symbol

pearance Name Summary

Node A run-time physical object that rep-
resents a computational resource

(see [5] on page 1702).

Component | A physical, replacable part of asys-
tem that packages implementation

(see [5] on page 1702).

B
Thread An OSthread, i.e. alight-weight
© process. Not to be mistaken for an

OStask, i.e. aheavy-weight process.

Object An SDL entity, i.e. asystem, block
Or Process.

Double-clicking on a DP symbol brings up the Symbol Details window
(see “Symbol Details Window” on page 1670).

Node Symbols
For node symbols the following text attributes can be edited:

e The nametext
* The stereotype text
» The properties text

The name text can be edited directly in the symbol and should conform
with the syntax described in “ Node Symbol Syntax” on page 1695. The
other texts can be edited in the Symbol Details window and are not sub-
ject to syntactic checks.
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#ProOCessors

server
{atatus=final

Figure 290: Node symbol with stereotype and properties texts

Component Symbols

The text attributes of component symbols are the same and follow the
same rules as those of hode symbols. Y ou can select the integration
model for a component symbol from the Symbol Details dialog box.
The syntax rules that apply are described in “Component Symbol Syn-
tax” on page 1695.

GuUI

version=3.1}

Figure 291: Component symbol with properties text

Thread Symbols

For thread symbols only the name text is visual. From the Symbol De-
tails dialog box, you can edit thread priority, stack size, queue size and
max signal size for athread. The syntax rules described in “ Thread
Symbol Syntax” on page 1695 are applied.

Object Symbols
Object symbols have the following text attributes:

The name text

The stereotype text
The properties text
The qualifier text

In the Symbol Details window the stereotype, properties and qualifier
texts can be added. If the stereotype text for an object symbol ispro-
cess the appearance of the symbol is changed.
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Lalgnin-kic 3

Figure 292: Object with stereotype “ process”

The qualifier of an object symbol is displayed in the status bar when
pointing the mouse at the symbol.

The syntax rules for the object symbol text attributes are described in
“Object Symbol Syntax” on page 1695.

Lines
Linesaregraphical objectsthat interconnect objects. Two types of lines
are defined in DP diagrams (see Figure 293):

» Association
» Composite Aggregation

——]

Association line

Composite

/ Aggregation line

Figure 293: Linesin DP diagrams

To insert lines, select a symbol, drag one of the handles that appear on
the source symbol and connect it to the target symbol. Thereis one han-
dlie for each type of line.
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An association line handle{

An aggregation line handle

Figure 294: Handles for different line types

When ahandleis clicked, the status bar shortly describes what the han-
dleis used for and how to draw aline. This chapter does not describe
how to work with lines. However, working with lines in the DP Editor
issimilar to working with linesin the SDL Editor; see “Working with
Lines’ on page 1866 in chapter 44, Using the SDL Editor.

Lines are always connected to objects; they are not allowed to exist on
their own. A lineis alowed to overlap any other object.

Linesare selectable; they can be moved and reshaped by you. Somelay-
out work is performed automatically by the DP Editor.

Double-clicking on aline brings up the Line Detailswindow (see“Line
Details Window” on page 1667).

See also “Line Attribute Objects’ on page 1609.
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HMSC Symbols and Lines

See also appendix 45, Symbols and Lines — Quick Reference, on page
1987.

Symbol Ap- | Symbol

pearance Name Summary

MSC Refer- | Reference to another MSC diagram

C] ence or MSC reference expression

Condition Expresses aternative path in an

- s

Connection | Expressesthat linesare connected at
O Point this point

V Start Start of the HM SC road map.

A

Reference Symbols

The reference symbol is used to refer to other (H)M SC’s of the MSC
document. The M SC references are objects of the type given by the ref-
erences MSC.

End End of the HM SC road map.

M SC references may not only refer to asingle MSC, but also to MSC
reference expressions. MSC reference expressions are textual M SC ex-
pressions constructed from the operators alt, par, seq, loop, opt, exc
and subst, and M SC references.

Thetext is parsed by the HM SC Editor and should conform to the syn-
tax specified in “ Reference Symbol Syntax” on page 1698.

Double-clicking on areference symbol opens the referenced MSC dia-
gram. Notethat if areference symbol contains more than one name, you
should place the cursor directly on one of the M SC names; otherwise an
dialog is presented, see “ Navigate” on page 1644.
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Condition Symbols

<:> The condition symbol in HM SC’ s can be used to indicate global system
states and impose restrictions on the MSC' s that are referenced in the
HMSC.

The text is parsed by the HM SC Editor and should conform to the syn-
tax specified in “Condition Symbol Syntax” on page 1697.

O Connection Point Symbols

The connection point symbol in HM SC’ sisused to indicate that two (or
more) crossing lines are actually connected.

V Start Symbols

The start symbol in HMSC'’ s is used to indicate where an HM SC road
map starts.

A End Symbols

The end symbol in HMSC’siis used to indicate where and HM SC road
map ends.

Lines
Lines are the graphical objects that interconnect objects. Thereis only
onekind of linein the HMSC Editor.

Toinsert lines, select any* of the symbols, drag the handle that appear
on the source symbol and connect it to the target symbol.

Connection

Line handle f

Figure 295: Symboal line handle

1. Thisdoes not apply to the stop symbols, since lines can not be drawn from it,
only toit.
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When a handleis clicked, the status bar shortly describes how to draw
aline. This chapter does not describe how to work with lines. However,
working with linesin the HM SC Editor is similar to working with lines
in the SDL Editor; see “Working with Lines” on page 1866 in chapter
44, Using the SDL Editor.

Lines are always connected to objects; they are not allowed to exist on
their own. A lineisallowed to cross (but not overlap) another line. Since
linesin HM SC’ sare directed, lines always starts at the bottom of asym-
bol and ends on the top of a symbol.

Lines are selectable; they can be moved and reshaped by you.
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MSC Symbols and Lines

See also appendix 45, Symbols and Lines — Quick Reference, on page
1987.

Symbols arethe graphica objectsthat build up the contents of an MSC.
Lines are the graphical objects that interconnect symbols. Lines are
available in the symbol menu and are thus handled as symbols.

As}é?g:rlance Symbol Name Referencesto Z.120
j Text 7Z.120 2.3
Comment 7Z.120 2.3
E— Instance head Z.120 4.2
— Instance end 7Z.120 4.2
- Message Z.120 4.3
E Message-to-self Z.120 4.3
o Found message Z.120 4.3
o L ost message Z.120 4.3
C> Condition 7Z.120 4.6
j Timer? Z.120 4.7
_x Separatetimer set® [ z.120 4.7
_x Separate timer reset Z.120 4.7
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%Sggr'ance Symbol Name Referencesto Z.120
- Separate timer con- Z.120 4.7
sumed / timeout
Action Z.120 4.8
__________ - Create Z.120 4.9
>< Stop Z.120 4.10
— Coregion Z.120 5.1
M SC Reference Z.120 5.4
—
L —
Inline expression Z.120 5.3
______ Inline separator Z.120 5.3

a. TheZ.120 symbolstimer set and time-out are in this case merged into one sym-
bol, the MSC Editor timer symbol.

b. A separate timer reset or timer consumed symbol is created by creating a sepa-
rate timer set symbol, followed by changing its status to either reset or con-
sumed.

Syntax Checking on Symbols and Lines

The MSC Editor checks that the symbols are positioned inthe MSC in
accordance to rules governed by Z.120. Lines are always connected to
at least one symbol, they are not allowed to exist on their own. TheM SC
Editor checks that lines are connected to symbolsin accordance to
Z.120.

Graphical Properties of Symbols and Lines

All symbolsthat are available in the symbol menu are selectable and
moveable. They can be placed automatically or you may, aslong asthe
Z.120 syntax rules are respected, assign them arbitrary locations.
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Lines are selectable; you can move them and reconnect them. Some lay-
out work is performed automatically when aline is drawn.

Most of the symbols are not resizable; these are indicated by grayed se-
lection squares. Other symbols may be resized; thisis shown by afilled
selection square.

Textual Attributes

Textual objects are the textua attributes that are related to a symbol or
aline,

Some M SC symbolshave one or multipletext attributes. A text attribute
should befilled with an M SC/PR expression (textual expression) that is
syntactically correct according to Z.120, alternatively filled with some
informal text if the MSC concept is used informally.

Text attributes related to messages and timers may be moved freely by
you. Textual objects are allowed to overlap any other objects.

Line Attribute Objects
This section appliesto OM, SC and DP only.

Line attribute objects represent additional items of information associ-
ated with lines. It is not possible to create free line attribute objects that
are not associated with any line; line attributes are always associated to,
and destroyed with, their respective lines.

SC only: Each transition line has aline attribute object, the transition
label, whichispre-created by the SC Editor when you createaline. Y ou
may ignore this attribute or fill in the textual contents, as appropriate.
The text should conform to the syntax specified in “Transition Line
Syntax” on page 1693.

OM only: Eachtypeof linehasaprimary lineattribute object, the name
(for associations and aggregations) or discriminator (for generaliza-
tions) attribute, which is pre-created by the OM Editor when you create
aline. You may ignore the primary attribute or fill in the textual con-
tents, as appropriate.

DP only: Each type of line has a primary line attribute object, the pro-
tocol (for associations) or multiplicity (for aggregations) attribute,

which is pre-created by the DP Editor when you createaline. Y ou may
ignore the primary attribute or fill in thetextual contents, as appropriate.
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OM and DP only: A number of secondary line attribute objects can be
created for each line using the Line Details window (see “Line Details
Window” on page 1652 and “Line Details Window” on page 1667 re-
spectively). The exact number and types of line attribute objects de-
pends on the type of line and is summarized in tables below.

Line attribute objects have a number of common characteristics:

» They are conceptually attached to the closest line segment of the as-
sociated line and will be moved and redrawn as appropriate when-
ever the line’s layout is changed?.

» A selected textud line attribute object is indicated by a small rect-
angle which shrink-wraps the actual text. If the textua attributeis
editable, the text cursor will appear at the current insertion position
inside the text, and the text window will contain the text of the se-
lected attribute object.

» Textuad lineattribute objects aways display their entire contents; it
is not possible to collapse them to avoid displaying large amounts
of text, asisthe case with class and object symbols.

» OM and DP only: Syntax checks are not performed on textual line
attribute objects.

* OM and DP only: All textual line attributes except the ling’ s pri-
mary attribute will be destroyed if their textual contentsis cleared
and the attribute is selected. To recreate a destroyed attribute, use
the Line Details window.

OM only: While most line attributes can be moved freely and are al-
lowed to overlap other objects, some attributes, such as the association
qualifier, arerestrained by graphical layout restrictions and cannot be
freely moved.

1. While the results are normally what you would prefer, it is dways possible to
manually adjust the position of moveable line attributes after repositioning the
line.
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OM Line Attribute Objects

Name and Graphical Line Attribute Objects
Appearance (« Primary and — Secondary)

Association * Name of the association
— Reverse Name
— RoleName

— Role Multiplicity
— Qudifier

— Sorted

— Ordered

— Derived Attribute
— Constraint

Aggregation » Name of the aggregation
— Reverse Name
o

— RoleName

— Role Multiplicity
— Qudifier

— Sorted

— Ordered

— Composite
Generalization » Discriminator of the generalization

Qi

Link Class * Noline attributes
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OM Aggregation/Association Attributes?!

Attribute Ap-

Attribute Name

pearance (Properties) Summary
Name Namesaconceptual connection
name (Pre-created, Ed- | between object instances.
itable, Optional | While always bidirectional, the
arrow) name usually denotes traversal
of the association in the “for-
ward” direction, as defined by
the optional arrow.
Reverse Name | Allows a separate name to be
o reverse (Editable, Op- used when the link istraversed
tional arrow) in the opposite direction.
Qualifier Describes an association be-
@_ (Editable, Not tween two objects that is de-
moveable) fined by the identity of athird
object.
Ordered The ordered attribute puts addi-
_ {ordered} (Not editable) tiona constraints on a one-to-
many association.
o Sorted The sorted attribute puts addi-
_{sorted) (Not editable) tional constraints on a one-to-
many association.
Role Name Each end of an association is
worksfor | (Editable) called arole. While redundant,
well-named roles can some-
times facilitate analysis.
Role Multiplici- | Multiplicity isused to constrain
0357+ ty the number of related objects.
(Editable) Multiplicity can be fixed, a

closed range, an open range, or
any combination of these.

1. While these attributes are available both for associations and aggregations, they
are much more often used for associations. The use of these attributes for aggre-
gations depends on how sharply the analysis or design separates between associ-
ation and aggregation.
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Attribute Ap-

Attribute Name

Summary

pearance (Properties)
Derived At- Indicates that the association
7; tribute represents redundant informa-
(Not editable, tion, that can be calculated by
Not moveable) | following other associations.
it aized Constraint Allowsthe specification of arbi-
Ainitiaized) - E ol e) trary constraints. The specified

text is automatically placed be-
tween ‘{* and ‘}".

OM Aggregatio

n Attributes

Attribute Ap-

Attribute Name

pearance (Properties) Summary
Composite Indicates aggregation with
— @ | (Editable) strong ownership.

OM Generalization Attributes

Attribute Ap-
pearance

Attribute Name
(Properties)

Summary

pump type

Discriminator
(Pre-created, Ed-
itable)

The discriminator describes
which property of an object is
being abstracted by a particular
generalization relationship.

SC Line Attribute Objects

Name and Graphical

Appearance

Line Attribute Objects

Transition

<<TCP/IP>> >

* Transition label of the transition
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SC Transition Attributes

Attribute Ap- | Attribute Name

pearance (Properties) Summary

event (arguments) Transition label | Describes t_he_transiti on.

[guard-condition] | (Pre-created, Ed- | For a description of the syntax,

factions itable) see“Transition Line Syntax” on
page 1693.

DP Line Attribute Objects

Line Attribute Objects
(s Primary and — Secondary)

Name and Graphical
Appearance

Name of the association
— Protocol

— Encoding
— Direction

Aggregation .

Composite Aggregation | ¢
—e

Multiplicity of the composite aggre-
gation

DP Association Attributes

Attribute Ap- | Attribute Name Summar
pearance (Properties) y
Protocol The protocol of the communica-
(Pre-created, Ed- | tion path.
itable)
Name The name of the communica
name (Editable) tion path.
Encoding The encoding of the communi-
{BER} (Editable) cation path.
Direction The direction of the communi-
—> | (Editable) cation path.
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DP Aggregation Attributes

Attribute Ap- | Attribute Name
- Summary
pearance (Properties)
. Multiplicity Multiplicity isused to constrain
s (Pre-created, Ed- | the number of related objects.
itable) Multiplicity can be fixed or an
infinite number.
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General

The drawing areais a container for different types of objects that each
may contain zero or more text compartments. In addition, the lines that
connect objects also have zero or more textual attribute objects.

The editor allows these textual objectsto be edited directly in the draw-
ing area, allowing you to see directly how the textual object resizesto
shrink-wrap the text.

To directly edit atextual object in the drawing area, simply position the
text insertion cursor at the desired position in the text. To indicate that
atextua object is being edited, athin vertical bar designating the text
insertion cursor appears at the selected text insertion point. As soon as
you type sometext, the keyboard input mode will changeto text editing
mode. Thisisindicated by aflashing and thicker insertion bar.

In text editing mode, all accelerator keys are interpreted as input to the
text. Asan example, the <peletes> key will intext editing mode delete
acharacter, but in non-text editing modeit will remove (Clear) anentire
symbol. This means that you can only use text editing keyboard accel-
eratorslike <Home>, <End>, <Ctrl+A> and <Ctrl+Es intext editing
mode only.

While useful for quickly editing small texts, direct editing in the draw-
ing area suffers from some restrictions:

* Whileitispossibleto position the insertion cursor in the text using
the mouse or the arrow keys, it is not possible to make any selec-
tionsin the text, for deletion or replacement.

Telelogic Tau 4.5 User's Manual 1615



Chapter 40 Using Diagram Editors

1616

« If thetext becomes large enough to cross the drawing area bound-
ary, parts of the text will no longer be visible.

To aleviate these and other limitations, the editor offers atext window
that provides a more complete set of text editing features. See “ Text
Window” on page 1617 for more information. In addition, itis possible
to use an external text editor for larger amounts of texts; see " Connect
to Text Editor” on page 1642.

Regardless of whether editing takes place directly in the drawing area
or in the text window, the editor makes sure that the contents of both
displayed texts are consistent, which makes it convenient to use both
text editing mechanisms in the same diagram.

Textual Syntax Checks

Some textsin the editor are subject to syntactic checks as soon as they
are changed. Errors detected during syntax checks will be displayed in
the textual object by underlining the first characters at the position
where the first syntax error was detected.

Minimum Size of Textual Symbols

While symbols are resized automatically to fit the containing text, the
editor definesaminimum sizefor each symbol, ensuring that even emp-
ty symbols will be recognizable:

*  The predefined minimum width of any symbol with text is 20 mm.

e Theminimum height for symbols with text is calculated based on
the height of the symbol font.

»  The minimum height for text symbolsis 10 mm.

Delayed Updating of the Drawing Area

When you edit the text in the text window, the updating of the drawing
areais at least delayed for the value of the preference
FontText* MinimumTextUpdateDelay.

If thetext islarge, the update delay is extended proportionally. The text
window is however always updated immediately.

In addition, any attempt to enter anillegal character will always result
in an audible warning.
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Text Window

The text window works in the same way for OM, SC, DP, MSC and
HMSC diagrams. There is one text window common for OM, SC, DP
and HM SC diagrams, and a separate text window for MSC diagrams.

On UNIX, the text window is a pane of the editor window and can be re-
sized verticaly.

In Windows, the text window is aresizable and moveable window that
can be placed anywhere on the screen, not necessary within the limits
of the editor window. A singletext window is shared by all instances of
the editor currently running.

If you sel ect one object in the editor window, the text window isupdated
to contain the text associated with that object, but not if you select more
than one text object.

Each line (except for the last line) in the text window isterminated by a
carriage return, and may consist of any number of legal characters.

The text window provides a menu bar with two menus which are de-
scribed in:

* “File Menu of the Text Window” on page 1646
* “Edit Menu” on page 1625

Hiding and Showing the Text Window

Y ou can hide and show the text window with the Window Options com-
mand from the View menu, or by using a quick-button.

In Windows: When visible, the text window will always be placed on
top of the editor window.

Searching and Replacing Text in an MSC
The text window provides standardized functions for searching and re-
placing text in an MSC.

If al the textual objects you want to search in are not visible (i.e. in-
stance name, instance kind, instance composition, message hame and
message parameters) adjust the Diagram Options.
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Copying, Cutting and Pasting Text

The text window provides standardized clipboard functions for copy-
ing, cutting and pasting text between different symbols, linesand text
attributes. These functions do not interfere with the clipboard func-
tions for cutting, copying and pasting obj ects.

Programmable Function Keys (UNIX only)

On UNIX, itisalowedtotieafunction key to adefined text string. When
typing that defined function key, the programmed text string will be in-
serted at the current cursor location. Y ou can customize your own pro-
gramming of function keys.

Global X Resources

The function keys are set up as X resources. It ispossible to set up both
system default and user-defined X resources, allowing you to customize
your environment. The X resources are defined in afile that is common
for al users, namely

/usr/lib/X11/app-defaults/SDT

To program the function keys, insert the following lines anywhere into
the spr file:

/* Any suitable comment */
SDT*XmText .translations: #override \n\
<Key>F1l: insert-string(“FlText”) \n\

<Key>F2: insert-string("F2Text") \n\
<Key>F3: insert-string("F3Text") \n\
<Key>F4: insert-string("F4Text") \n\
<Key>F5: insert-string("F5Text") \n\
<Key>F6: insert-string("F6Text") \n\
<Key>F7: insert-string("F7Text") \n\
<Key>F8: insert-string("F8Text") \n\
<Key>F9: insert-string ("F9Text")

/* Note the absence of \n\ on line 9 */
Note:
Omitting to define some of the function keysis permissible.

User-Defined X Resources

Y ou can define your own function keys. Thisis done by defining the X-
resources described above in a personal copy of the definition file and
to store that file into your home directory:

~username/SDT
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Alternatively, any directory designated by environment variable
XAPPLRESDIR Can be used.

Restrictions

1. Only onelinefor each function key can be defined. Attempting to
define more than one line into one function key may cause an un-
predictable result when pressing that key.

For instance, it isnot certain that the following linewill producethe
expected result:

<Key>F1l: insert-string("FlLinel\nLine2") \n\

2. Only the keys F1-F9 can be defined.

Changing Fonts on Text Objects

Y ou may change the font faces and font sizes used in the textual objects
displayed by the editor. All textual objects use the same font faces and
font sizes, meaning that they cannot be changed individually and cannot
be changed during an editor session.

Thefont faceswhich areavail able depend on thetarget system on which
you are running the SDL suite.

Defining What Font to Use

To modify the desired font size and font face, you must use the Prefer-
ence Manager. See chapter 4, Managing Preferences.

Textual Objects Preferences

When the setting isin effect, the SDL suite diagram editorswill usethe
font face names given by the preference settings

OME* ScreenFontFamily
OME* PrintFontFamily

to select font face names. Note that in thisway you can select different
font names for screen and for print.

On UNIX, if you leave the Editor* FontText* ScreenFontFamily prefer-
ence setting empty, you will edit your documents using the SDT Draft
font, but print them using the font you specified with the Editor* Font-
Text* PrintFontFamily setting.
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Supported Font Faces

On UNIX, the availability of font faces is determined by the version of
the X Windows server whichisrunning. Withrevision 5 or higher (X11
R5), scalable fonts are supported. In that case, the available list of pre-
defined font faces would be:

Times

Helvetica

Courier

SDT Draft (mapped to the Schumacher font)
Other (mapped to a user-defined font)

In Windows, the availability of font facesis determined by the True-
Typefontsthat are currently installed on the computer (use for instance
the Windows Control Panel to determine what is available).

Default Font Face

The default font face is Helvetica (see the preferences ScreenFontFam-
ily and PrintFontFamily described in “* OM/SC/HM SC/M SC/DP Editor
Preferences’ on page 273 in chapter 3, The Preference Manager).

On UNIX, if scalable fonts are not supported, the font face will be re-
placed by a Schumacher font which may be used in all circumstances
(MSC only).

Default Font Size

Font sizes are described in “NameTextHeight” on page 274 and
“TextHeight” on page 275 in chapter 3, The Preference Manager.

They are used as follows:

Common Font Sizes

Text Object Font Size Other
Heading symbol NameTextHeight
Text symbol TextHeight

1620 Teldlogic Tau 4.5 User's Manual July 2003



Editing Text

July 2003

OM Font Sizes

Text Object Font Size Other

Class symbol name NameTextHeight Bold

Object symbol hame NameT extHeight Bold

Stereotype text TextHeight

Properties text TextHeight Italic
SC Font Sizes

Text Object Font Size Other

State symbol name NameT extHeight Bold
DP Font Sizes

Text Object Font Size Other

Symbol name NameT extHeight Bold

Stereotype text TextHeight

Properties text TextHeight Italic
HMSC Font Sizes

Text Object Font Size

Reference Symbol TextHeight

Condition symbol TextHeight
MSC Font Sizes

Text Object Font Size

All MSC specia symbols | TextHeight
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Determining Which Scalable Fonts Your Server Can Access
(UNIX only)

On UNIX, usethex1sfonts command to list installed fonts. Font names
containing O for width and height are scalable.

Example 296: How to determine which fonts are available
From the OS prompt, typing:

hostname% xlsfonts | grep “\-0\-0\-“ | more
will return alist of accessible scalable fonts.

Scalable Fonts Under R5 Servers

To use scalable fonts under X11R5 you must normally first connect to
afont server.

Example 297: How to Start the Font Server

1. Start the font server on any local host:

hostname% fs

2. Connect the server to £s indicating which host the font server is
running on (which can be the same host that the X server isrunning
on):

hostname2% xset +fp tcp/<hostname>:7000

For further information see the X11R5 documentation or use man fs
to read the manual page describing the font server you are running.

Disabling Font Scaling (UNIX only)

On UNIX, if thefontslook poor on the screen, a possible work-around is
to disable the scaling option.

Note:
Disabling font scaling effectively disables WY SIWY G!
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To do this, you should edit the spT resourcefile.

1.

2
3.
4

Open thefile spT in atext editor.
Locate the line with the text: sDT*sdtUseScalableFonts
Changethelineto spT*sdtUseScalableFonts: false

Save the file and restart the SDL suite environment.
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Menu Bars
The editor menu bar provides the following menus:

File Menu
Edit Menu
View Menu

Pages Menu

Diagrams Menu
Window Menu

Tools Menu
Help Menu

The Help menu is described in “Help Menu” on page 15 in chapter 1,
User Interface and Basic Operations.

File Menu
The File menu supports the following commands on diagrams:

New

Open

Save

Save As

Save a Copy As
Save All

Close Diagram

Revert Diagram
Print

Exit

The File menu choices are described in “File Menu” on page 8 in chap-
ter 1, User Interface and Basic Operations, except Print which is de-
scribed in “ The Print Dialogs in the SDL Suite and in the Organizer”
on page 308 in chapter 5, Printing Documents and Diagrams.
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Edit Menu

The Edit menu provides editing functions that you can perform on ob-
jectsinadiagram, or ontext inthetext window. The Edit menu contains
the following menu choices:

Undo

Cut, Copy and Paste
Paste As

Clear

Clear Objects
Keep Objects
Expand/Collapse
Line Details

Symbol Details

Class
Drawing Sze
Select All
Redirect
Connect
Satus

Make Space
Decompose

Undo

This command restores the content of the drawing areato its state prior
to the most recently performed operation. Text editing operations can-
not be undone.

Editor Operations you can undo
OM, SC, DP, » Cut, Copy and Paste and Clear
HMSC * Resizing apage
* Adding/moving symbols
» Drawing/reshaping/redirecting lines
OM + Editing asymbol (Symbol Details Window)

+ Editing aline (Line Details Window)

DP + Editing asymbol (Symbol Details Window)
» Editing aline (Line Details Window)
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Editor Operations you can undo

oM » Editing aclass (Browse & Edit Class Dialog)

Note: Undoing an Edit Class operation will undo
the changesin all affected diagrams.

SC » Expanding/collapsing symbols

HMSC » Editing a symbol
« Editing aline

MSC Cut, Copy and Paste and Clear
Undo

Redirect

Connect

Moving Objects

Adding and Removing Objects

Cut, Copy and Paste

These commands provide standardized clipboard functionsfor copying,
cutting and pasting objects in the drawing area or text in the text win-
dow.

Y ou can interrupt a Paste operation by pressing <Esc>.

The M SC specific rules regarding the Paste command are described in
“Pagting in MSC Diagrams” on page 1673.

Paste As

Pastes the currently copied object (from the OM or Text Editor) as an
OM symbol or MSC object in the drawing area. The object istrans-
formed and alink is optionally created between the copied and pasted
objects.

The Paste As dialog is opened. See “ The Paste As Command” on page
448 in chapter 10, Implinks and Endpoints.

Clear

This command removes the selected objects from the drawing area, or
the selected text from the text window.
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Also see " Deleting an Object” on page 461 in chapter 10, Implinks and
Endpoints.
Clearing an instance head symbol or itsinstance axislinein an MSC

diagram will also remove al objects that were connected with the in-
stance axis regardless of if they were selected or not.

» A created instance | eft without “parent” iskept in the chart as static
instance.

» Clearing an instance end reconnects the instance axis to the bottom
of the chart.

Clear Objects

ThisM SC command removes all objects similar to the selected objects.
For instance, select one message A object and one message B object and
invoke this command to remove all occurrences of message A and B.
To remove the empty spaces after removed objects, use Rearrange.

Keep Objects

This M SC command removes all objects of the same type asthe select-
ed objectsthat are not similar to the selected objects. For instance, select
one message C object and one message D object and invoke this com-
mand to remove all messages except C and D. To remove the empty
spaces after removed objects, use Rearrange.

Expand/Collapse

If atext symbol or acomment symbol is selected, this command allows
you to expand or collapse the symbol from or to its minimum size.

If an MSC diagram is selected, the Collapse command collapses the se-
lected instance axesto give you an overview of the diagram. A complex
MSC can in thisway be viewed in several decomposed MSCs. Two di-
agrams are created; one where the instances you have selected are col-
lapsed into a decomposed instance and one where the behavior of the
instances you have selected are shown. Y ou can Navigate from a de-
composed instance to the referenced diagram.

If an OM class, OM instance or SC state symbol is selected, this com-
mand selects whether al compartments should be displayed or not. A
collapsed symbol will only display the name compartment (including
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the stereotype and properties texts for an OM symbol), which is partic-
ularly useful when referring to asymbol that is defined el sewhere.

Line Details

This OM and DP command brings up the modeless Line Details win-
dow, that is used to inspect and edit the properties of the currently se-
lected line. If there is none or more than one selected object, the items
in the Line Details window will be dimmed.

The Line Details window and its appearance for different type of OM
linesisdescribedin “Line Details Window” on page 1652. For DPlines
it isdescribed in “Line Details Window” on page 1667.

Symbol Details

This OM and DP command brings up the modeless Symbol Details
window, that is used to inspect and edit the stereotype and properties
texts of the currently selected OM class or object symbol. If aDP node
or component symbol is selected the stereotype and propertiestexts can
be edited. For a component symbol, integration model can also be se-
lected. For a DP thread symbol, the thread priority, stack size, queue
size and max signal size texts are editable. For a DP object symbol the
stereotype, properties and qualifier texts can be edited.

The Symbol Details window and its appearance are described in “ Sym-
bol Details Window” on page 1657 (for OM symbols) and in “ Symbol
Details Window” on page 1670 (for DP symbols).

Class

ThisOM command brings up the modal Browse & Edit Classdialog on
the currently selected OM class or object. Thisdialog is used to inspect
and edit OM classes and objects over page and diagram boundaries.

The Browse & Edit Class dialog is described in detail “Browse & Edit
Class Dialog” on page 1647.

Drawing Size

Issues a dialog where the width and height can be adjusted. The values
will be saved.
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Enlarging the drawing, the current page may not fit any longer into the
paper that is defined with the Print preferences; the result may be apage
that requires multiple sheets of paper when printed.

Select All

This operation selects all objects contained within the drawing area, or
all text in the text window.

Status
This M SC command displays and possibly modifies the status of tim-
ers.

For more information see “ Displaying and Modifying Status’ on page
1677.

Make Space

This M SC command presents the Make Space dialog, where space for
events may be inserted.

» Theradio buttons Before selected object and After selected object
define whether space for insertion of events should be created be-
fore or after the currently selected object.

» The Space of text field allows to specify how many events should
be possible to insert.

» Clicking OK inserts space according to the number of events. All
objects which are found after the currently selected object are
pushed downwards.

Redirect
ThisOM command changes the orientation of the sel ected aggregation
or generalization line.

This SC command changes the orientation of the selected SC transition
ling(s).

This DP command changes the orientation of the selected DP associa-
tion line, if the line currently has adirection. The direction of aDP as-
sociation line can be changed in the Line Details window.
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ThisM SC command changesthe orientation of aselected message. The
new direction isindicated by achange in the orientation and position of
the message end and of the message parameters.

Connect

This M SC command opens a dialog that is used to connect a selected
condition or MSC reference symbol to one or multiple instances.

Connect

Conditian Mare: IEondition_N ame

Instance List: Connect

Global

Cancel

)

Help
| ;IJ

Figure 296: The Connect dialog (for a condition)

The Namefield allowsyou to enter or change the name of the condition
or MSC reference.

Thelnstance List lists all possibleinstancesthat are concurrent with the
condition or MSC reference.

* Instancesinthelist that are selected or aready connected are high-
lighted. Clicking an entry in the list toggles its state between high-
lighted and not highlighted.

»  Select Connect connects the condition or M SC reference symbol to
the instances in the instance list that are currently selected.

» Selecting Global connects the condition or M SC reference symbol
globally to al instancesin the list.
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Decompose

This M SC command creates a new diagram of an instance axisin the
original diagram. The instance axis you decompose is marked decom-
posed. In the new diagram you can specify the interior of the decom-
posed instance.

The messages to and from the decomposed instance are displayed as
found and lost messages (see M SC Symbolsand Lines’ on page 1607),
showing the communication with other instance axes. The decomposed
diagram is editable and it is displayed in the Organizer.

View Menu

The View menu provides rescaling functions and access to various op-
tionsthat affect the behavior of the editor. The View menu contains the
following menu choices:

Set Scale
Window Options
Diagram Options
Editor Options
Insert Options

Set Scale
This menu choice issues a dialog where you can adjust the scale.

Window Options

This menu choice issues a dialog where you can set the options that af-
fect the window properties.

In the dialog, you can set if you want the following itemsto be dis-
played:

e Tool Bar
e SatusBar
e Symbol Menu

On UNIX, the space allocated to the symbol menu will be reused by
the drawing area when you hide the symbol menu.
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Instance Ruler

The space allocated to the M SC instance ruler will be reused by the
drawing area when you hide the instance ruler.

Text Window

On UNIX, the space allocated to the text window will be reused by
the drawing area when you hide the text window.

Page Breaks

This option determines whether physical page breaks, with the ap-
pearance of dashed horizontal and vertical lines, should be dis-
played or not in the drawing area. These page breaks are defined by
the print preferences. Also, anumber is shown in the bottom of each
printout page, indicating the physical page number when printed.

Show Grid

Click OK to apply the optionsin the dial og to the current window only.

Click All Windows to apply the optionsin the dialog to all windows
opened by the editor.

Diagram Options

This M SC command issues a dialog where you can set the options that
determines what should be displayed in the drawing area:

Show I nstance Name

Show Instance Kind

Show | nstance Composition
Show Message Name

Show Message Parameters

Click OK to apply the optionsto the current M SC. The diagram options
will be saved when you save thefile.

1632
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Editor Options
Opens a dialog where you can customize the behavior of the editor.

The options are controlled by toggle buttons. They are:

*  Always new Window

This option indicates whether or not a new window should be
opened when anew diagram is opened or created. The default be-
havior is not to open a new window.

Sound

This option indicates whether or not improper actionsin the editor,
such as attempting to append asymbol to anillegal position, should
be brought to your attention by producing an alert sound. The de-
fault value for thisoptionis on.

»  Show Link Endpoints

Thisoption indicateswhether endpoint markers should be displayed
for symbols having link endpoints. The default valueis on.

Insert Options

This M SC command issues a dial og where spacing between symbols
may be specified. (The dimmed parts of the dialog are for future use.)

Insert Options
|zert symballanlinei———— |rmsert created process:
€ Before selected objest %] Eirst Elazest
) Lften selecte ahies ) [Latest Elosest
£ Outer Flasement

Horizontal Spacing [mm): 25L| g _>|
Wertical Spacing [mm]: SLIJ _>|
0K | Cancel | Help I

Figure 297: The Insert Options dialog
Spacing

This option allows to modify the space which is automatically inserted
between the symbols and lines when appended to the chart.
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There are two scales for setting the minimum horizontal distance be-
tween instance axes and the minimum vertical distance between mes-
sages.

Pages Menu
This section appliesto all editors except M SC and DP.

The Pages menu holds commands that assist you in navigating among
the pages in adiagram that are currently being edited in the editor. It
also contains commands for adding, renaming and clearing pages as
well as clipboard functions for copying, cutting and pasting entire pag-
€s.

The Pages menu contains the following menu choices:

First

<Page Name>
Last

Add

Edit

First

This menu choice opens the first page contained in the diagram. The
first page is defined according to the order of appearance in the Edit
Page dialog.

<Page Name>

Activating the Pages menu presents up to four menu choices that con-
sist of the names of the two pages that are sequentially immediately be-
fore and after the page being edited. If the first page of the diagram is
being edited, the next four sequential pages are shown. If the last page
of the diagram is edited, the previous four pages are shown.

Selecting one of these page names opens or restores that page in the ed-
itor. To open other pages, the Edit menu choiceis used.

Last
This menu choice opens the last page of a diagram.
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Add

This menu choice isa shortcut for adding one page to the current dia-
gram. The Add Page dialog is issued and after pressing the OK button
the new page is shown.

Edit
This menu choice allowsto Add, Rename, Move up, Move down, Clear,

Cut, Copy and Paste a page. Following thismenu choice, adiadogisis
sued.

The meaning of the various componentsiis as follows:

Edit Pages List

Presents alist with all pages that are included in the diagram. Clicking
onapagein thislist selectsit and makesit the subject of the operation
to follow.

Edit Button

Clicking this button opens the selected page and displaysit in an editor
window. The Edit Page dialog is closed.

Cut

Clicking this button removes the selected page from the diagram and
savesit in the clipboard buffer.

Copy
Clicking this button copies the selected page into the clipboard buffer.

Paste

Clicking this button pastes the page contained in the clipboard buffer
into the current diagram. A new dialog is issued.

The dialog alows to specify:

« Thenew name of the page. By default the pageisautonumbered (the
preference is described in “ AutoNumberPages’ on page 273 in
chapter 3, The Preference Manager).

» |If the new page should be pasted before or after the current page.
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» Clicking the Paste button pastes the page according to the options
as set up in the dialog and returns control to the Edit Page dialog.

Clear
This operation clears (removes) the selected page from the diagram.

To confirm the operation, click on Clear. The editor will automatically
rename autonumbered pages.

Caution!
As stated in the dialog, Clear on a page cannot be undone.

Move up

If adiagram pageis selected and you click the Move up button, the page
will be moved up.

Note:

The undo function in the Organizer and in the SDL Suite will have
no effect on page moves. It is, however, easy to undo a page move
operation by just moving the page back again.

Move down

If adiagram pageis selected and you click the Move down button, the
page will be moved down.

Note:

The undo function in the Organizer and in the SDL Suite will have
no effect on page moves. It is, however, easy to undo a page move
operation by just moving the page back again.

Add

This command creates a new page which is added to the current dia-
gram.

A new dialog isissued, in which you must insert the page name. You
can insert the new page either before or after the current page.

The dialog allows to specify:
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* Thepage name. By default the page is autonumbered (this prefer-
enceisdescribed in “ AutoNumberPages’ on page 273 in chapter 3,
The Preference Manager).

» Before/ After current page
The new pageisinserted according to the status of these radio but-
tons.

» Clicking OK adds the page and returns control to the Edit Page di-
alog.

Rename
Click thisbutton to open adia og where you can rename the selected page.

Note:
Autonumbered pages cannot be renamed. The autonumbered option
must first be turned off.

* Typeinthe new name of the page.

* Click OK to rename the page. Control is returned to the Edit Page
dialog.

Autonumbered
When turning the Autonumbered option off, the editor first prompts to
confirm the removal of autonumbering on that page.

» Click Yesto remove autonumbering on the page and then open a di-
alog where you can rename the page (see “ Rename” on page 1637).

» Click No to cancel the operation. The page remains autonumbered.

Turning the Autonumbered option on applies a numeric nameto the se-
lected page (1, 2, etc...). A dialog isissued where:

* Yesauto-numbers the selected page.
» All Pages auto-numbers all pages contained in the diagram.
» No closes the dialog without autonumbering the pages.

Open this page first

This toggle button designates what page to be opened first when open-
ing adiagram in the editor, if no particular page is specified.
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Diagrams Menu

The Diagrams menu records all diagramsthat are opened by the editor.
The menu choices are:

« Back

 Forward

+ <Diagram Name>
e ListAll

Back

Select this menu choice to browse back to the diagram that was previ-
ously displayed in the window.

Forward

Select this menu choice to browse forward to the diagram that was dis-
played in the window before you selected Back.

<Diagram Name>

The last edited diagram always goes to the top of the list, and subse-
guently moves the other diagrams down a position. A maximum of 9
open diagrams can be shown. A tenth one will be put at the top of the
list, but any subsequent opening of a diagram will only show the last 9
that have been opened.

Each item in the menu provides information about the diagram type, its
name, aslash (‘/’) followed by a page name, ahyphen and, possibly, the
fileitisstored on (thefileinformation ismissing if the diagram has nev-
er been saved).

A diagram that is preceded by an asterisk (‘*’) denotes that it has been
modified during the editor session.

Note:

OM, SC, DP and HM SC diagrams are listed in the same Diagrams
menu, whereas M SC diagrams are listed only in the Diagrams menu
of the MSC Editor window.
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List All

This menu choice becomes available when a maximum of 9 open dia-
grams has been surpassed. When List All isselected, it providesadialog
containing all diagramsthat are currently open in the editor. Select adi-
agram and click Edit to display it.

Window Menu
The Window menu contains the following menu choices:

New Window
Close Window
Entity Dictionary
Info Window
<Window Name>
List All

New Window

This command opens a new editor window containing a new view on
the page, MSC or DP diagram contained in the source window from
which this menu choice was operated. The page, MSC or DP diagram
can be edited in any window.

Close Window
This option closes the open window, but, not necessarily the diagram.

If more than one editor window is opened, only the current window is
closed and not the diagram. If the last open editor window is closed, the
editor will act asif Exit has been chosen, possibly in conjunction with a
save of information.

For more information, see “ Close Diagram” on page 14 in chapter 1,
User Interface and Basic Operations).

Entity Dictionary

Opens the Entity Dictionary window. See “The Entity Dictionary” on
page 434 in chapter 10, Implinks and Endpoints.
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Info Window

ThisM SC command issues adia og as shown in Figure 298, displaying
additional information about the currently selected M SC object.

3 Info 1 []

Meszage Output ;I

Meszage Mame:  Config

Parameters: 1. ‘01000000008

From Instance:  env_ 0

Tolnstance:  MNwiproc Mwpros_1_11
Meszage Statuz: Consumed

DObject|d. 56 -
A ¥

Shiow Dl Gyl | | Hep |

Figure 298: The Info dialog

The dialog presents:

A scrollableinformation window providing information about the
currently selected object. What information is available depends on
the selected object. See" Displaying Information About the Selected
M SC Object” on page 1678.

Show SDL Symbol

A button that alows, if the M SC hasbeen automatically gener at-
ed, using the SDL Simulator or SDL Validator, to obtain atrace-
back to the SDL source diagrams. Manually inserted symbols and
linesdo not, of course, contain any trace-back information. Clicking
this button displays the SDL source symbol in an SDL Editor win-
dow. To behave properly, this feature requires that the SDL source
diagram is consistent with the generated MSC, e.g. the SDL dia-
gram may not have been modified so that the source symbol has
been removed.

<Window Name>

If more than one editor window is open the other windows are listed
here. The behavior of thislist will be similar with the diagramsllist in

the “Diagrams Menu” on page 1638. The only difference is that the

menu items will not provide the diagram file information.
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List All

This menu choice will be available only if more than 9 editor windows
are open, and have the same functionality asthe List All menu choicein
the Diagrams menu.

Tools Menu
The Tools menu contains the following menu choices:

Show Organizer
Link > Create

Link > Create Endpoint
Link > Traverse

Link > Link Manager
Link > Clear

Link > Clear Endpoint
Search

Selling > Comments
Spelling > All Text
Connect to Text Editor
Show GR Reference
Create Bookmark
Convert SCto SDL
Filter

Tidy Up

Navigate

Rearrange
Generate MSC PR

Generate Input Script

All Link commands are described in “Link Commands in the Tools
Menus” on page 442 in chapter 10, Implinks and Endpoints.

Search

This menu choice allows you to search for atext in the current diagram
or document in an editor. The search can be restricted to a selected sym-
bol type by using the Search In option menu.

Y ou can search several diagrams and documents at the sametime by us-
ing search from the Organizer, see “Search” on page 140 in chapter 2,

The Organizer.
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Spelling > Comments

Check the spelling of commentsin the current diagram. For more infor-
mation about the spelling operation, see “ Spelling > Comments” on
page 144 in chapter 2, The Organizer.

Spelling > All Text

Check the spelling of all text in the current diagram. For more informa-
tion about the spelling operation, see " Spelling > Comments” on page
144 in chapter 2, The Organizer.

Connect to Text Editor

Thiscommand issuesan external text editor and createsatemporary file
from the currently selected text. The text can from now on only be ed-

ited in the external editor. The editor isupdated every time the external

text editor saves the temporary file. When the temporary fileis no long-
er edited, the editing control returns to the editor.

Which external text editor to useis defined by the preference
SDT* TextEditor.

Show GR Reference
This command issues a message where the graphical reference for the
currently selected object is displayed.

The syntax of the graphical references used in the editor isdescribed in
chapter 19, SDT References.

Create Bookmark

This command creates a bookmark in the Organizer for the object you
have currently selected.

Convert SC to SDL
This SC command transforms a State Chart to an SDL process diagram.
When the conversion is done, the SDL Editor displays the newly creat-

ed process diagram. A new diagram iscreated for every conversion. The
diagram resides in an unsaved SDL Editor buffer.

The transformation rules that are applied to the SC diagram are de-
scribed in “ Converting State Chartsto SDL” on page 1658.
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Filter

This SC command allowsyou to hide uninteresting states, transitions or
signalsin astatechart. All threefiltersare combined, making it possible
to hide stateX, transition (stateA)-signal B->(stateC) and signalZ at the
sametime.

Information about hidden entitiesis saved in acollapsed text symboal, to
beableto recreate the entitieswhen thefilter isremoved. Thetextinthe
text symbol starts with “HiddenTransitions:”.

The dialog has the following options:

Apply filter

The current filter will be used when the diadog is closed with the OK
button.

Create new editor buffer

A new statechart is created as a new editor buffer. If this option is off,
the current statechart and editor buffer will be reused instead.

Always tidy up afterwards

The Tools>Tidy Up operation will be invoked after the filter has been
applied. If this option is off, then the Tidy Up operation will only bein-
voked when needed, i.e. when states or transitions that was not visible
before the operation become visible.

Create filter script text symbol

When the dialog is closed with the OK button, another dialog will ap-
pear, asking for a name for the filter. A text symbol, containing infor-
mation about the current filter, will be created, starting with the text
“Filter:<newline><filter name>". Toreuse afilter saved in thisway, se-
lect the text symbol before invoking the filter operation.

Tidy Up

This SC command rearranges the graphical layout of states and transi-
tionsin the State Chart. State hierarchies are flattened out, i.e. statesin
states are replaced with other constructs. Positions and sizes are deter-
mined by a default layout algorithm.
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Navigate

The Navigate menu choice displays a (H)M SC diagram referenced by
the reference symbol or a decomposed M SC.

Since areference symbol may contain more than one reference name
the HM SC Editor presents a dialog where you can choose reference
name.

Goto

Pressing this button will show the diagram selected in the Navigation
names list. If an (H)M SC diagram with that name is not present in the
Organizer, adialog will be shown. If more than one (H)M SC with the
same nameis present in the Organizer, an error message will be issued.

There are a number of situations when the dialog is not presented and
the referenced diagram is shown immediately:

1. Thereisonly one reference name in the symbol.

2. Thecaret ispositioned in areference name. This name will be auto-
matically selected for navigation.

For reference navigation to work correctly it isrequired that the expres-
sion in the symbol is syntactically correct so that the namesin the sym-
bol can be extracted. Check out “ Syntax rulesin Symbols” on page
1696. If you try to navigate from a symbol with incorrect syntax you
will be notified with adialog that points out the location of the error in
the reference symbol text.

If you select a symbol that is not present in the Organizer you will be
presented with a dialog where you can create either an MSC or an
HM SC diagram.

Rearrange

This M SC command rearranges the symbols and linesin the MSC dia-
gram to get a compact version of the same diagram. This command
might for instance be useful after having removed several signals from
the diagram.

Generate MSC PR

With this M SC and HM SC command you can save an M SC using the
Z.120 MSC/PR format. (M SC/PR can aso be read by the MSC Editor,
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see “Managing MSCs” on page 1732 in chapter 42, Editing MSC Dia-
grams). The M SC Editor normally storesthe M SCs using abinary stor-
age format.

To generate M SC/PR:

1. Display the MSC you want to generate M SC/PR from.
2. Select Generate MSC PR from the Tools menu. A dialog isissued.

3. Specify afilewhereto storethe generated MSC/PR. The default file
that the M SC Editor suggests consists of the name of the M SC, with
the .mpr fileextension,i.e. <diagramnames.mpr

4. Make sure the Generate GR referencest radio button is turned on.

5. Click Generate.

Comment Symbols and MSC/PR

Since free comment symboals, i.e. comment symbols that are not con-
nected to any other symbol, are not permitted in M SC/PR but can be de-
fined using the M SC Editor, free comment symbols are converted to
text symbolsin the generated M SC/PR.

Generate Input Script

ThisM SC command makesit possibleto convert an MSC expressed in
acertain, restricted way to an input script that can be used asa script in
the SDL Simulator Ul. In the Simulator Ul, use the Execute>I nput
Script menu choice or the execute-input-script command to execute an
input script.

How M SCs should be expressed to be able to use them astest scriptsfor
the SDL Simulator isdescribed in “ Simulator Test > New Simulator”
on page 154 in chapter 2, The Organizer.

Note that normally, you do not manually convert M SCsto input scripts
using this menu choice. Instead, the Organizer Tools menu choice Sim-
ulator Test > New Simulator auto-converts M SCsto input scripts when
they are needed as test cases. Manual conversion is only needed if you

1. Event oriented M SC/PR describes the MSC using the order in which the events
occur, i.e. starting with the top of the diagram and downwards, providing the
feeling of aglobal event order.
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want to stop working on the M SC level and start working on the textual
Simulator Ul command level instead.

File Menu of the Text Window

The Filemenu providesfunctionsthat transfer text from afileto thetext
window and vice-versa. The basic intention is to provide you a means
to edit larger portions of text with amore suitable text editor. Another
possibility to edit text externally is to use the Connect to Text Editor
command in the Tools menu. The available menu choices are:

e Import
e Export
Import

Import importsthe contents of afileinto thetext window and insertsthe
contents of the file at the current I-beam cursor position, possibly re-
placing selected text in the text window. A file selection dialog isis-
sued, wherethefileto import text from isto be specified. Thefile name
filterissetto *.txt by default.

Export

Export exportsthetext window contentsto afile. A file selection dialog
isissued, where the file to export the text to is to be specified. Thefile
namefilterissetto *.txt by default.
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Browse & Edit Class Dialog

The Browse & Edit Classdialog is opened when you select Class from
the Edit menu. The dial og allowsinspection of OM diagram classesand
objects across page and diagram borders.

An object model classis defined as the union of the attributes and oper-
ationsin the class and object symbols, see * Class Definition Summary”
on page 1687, and the purpose of the Browse & Edit Class dialog isto
display and ensure consistency when editing this combined informa-
tion.

The Browse & Edit Class dialog isamodal dialog which isdivided in

two parts. The browsing functionality is placed at the top part of the di-
alog, whereall classesin the scope, and all occurrences of each classare
listed in two option menus. Below, in the editing part, the name of the

class, al attributes and all operations are available.

The Browse & Edit Class dialog is available when a single class or ob-
ject symbol has been selected:

» If aclass symbol is selected, the Browse & Edit Class dialog will
operate on the class defined by that symbol. If the class nameis
empty or containsincorrect syntax, the Browse & Edit Class dialog
will not be available.

« If anobject symbol is selected, the Browse & Edit Classdialog will
operate on the class that the object symbol instantiates. If the object
symbol does not include the name of the classit instantiates, the
Browse & Edit Class dialog will not be available.

Browse

By using the topmost part of the Browse & Edit Classdialog it is possi-
ble to browse amongst all class and object symbols within the scope.
The scope is either the entire Organizer module where the diagram is
contained, or the diagram itself if it is not contained in an Organizer
module. The module concept is described in “Module” on page 42 and
in“Module’ on page 51 in chapter 2, The Organizer.
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Edit

By using the lower part of the Browse & Edit Classdidogitispossible
to edit the name, attributes and operations of a class. The change will
propagateinto all class symbols of thisclassin OM diagramswithin the
module where the diagram is contained. The attributes and operations
will be presented in alist. Thislist is parsed information from the texts
in the class symbols. If a particular text contains syntax errors, it may
lead to that attributes and operations contained in the same text do not
appear in thislist.

Scope: module Human_Relations
Classes in scope: _Company -« |
Show symbol in: Definitionsfl |

Class Name:| Company
“ All attributes in module Human_Relations:
-~ All operations in module Human_Relations:

Clear|

Visibility: Undefined . |
Name: | address

Parameiers: H

Type: I
OK | Cancel| Help |

Figure 299: The Browse & Edit Classdialog

The Scope Label

The scope label isanon-editable text field that describes the scope that
the Browse & Edit Classdialog isoperating in. The scope can be either
asingle OM diagram or all OM diagrams within an Organizer module.
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» If thediagram containing the object from which the Browse & Edit
Class diadog wasinvoked is not part of a module in the Organizer,
the scope label contains the text “ Scope: diagram <diagram
name>".

» If thediagram containing the object from which the Browse & Edit
Class dialog was invoked is part of amodule in the Organizer, the
scope label contains the text “ Scope: module <module name>".

The Classes in Scope Option Menu

The Classes in Scope option menu contains alist of all classes within
the scope. By selecting one of the classes in this menu the correspond-
ing symbol will be shown and selected in the drawing area.

The Show Symbol in Option Menu

One class can be represented by severa class symbols. The Show Sym-
bol in option menu listsall occurrences of the class currently selected in
the Classes in Scope option menu. The notation in the menu is <dia-
gram-name>/<page-name>. By selecting an occurrence in this menu
the corresponding symbol will be shown and selected in the drawing ar-
ea

The Class Name Field
The name field is an editable text field that initially contains the name
of the classthat is being edited.

By editing the class name field, it is possible to update all occurrences
of that classnamein class and object symbolsin the current scope when
the OK button is clicked.

The Attributes/Operations Buttons

The Attributes and Operations buttons select whether the attributes/op-
erations list will contain alist of all attributes or all operations defined
for the selected class. Only one of the attributes and operations buttons
will be selected at any time.

The Attribute/Operations List

Theattributes/operations|ist contains an al phabetically sorted list of the
attributes or operations defined for the currently selected class.
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The Clear Button

The clear button removes the currently selected operation or attribute
from the Attribute/Operations list.

By clearing an attribute or operation using the clear button, that attribute
or operation will be removed from all relevant class and object symbols
using the current class namein the current scope when the OK buttonis
clicked.

The Visibility Option Menu
Thevisibility option menu contains the visibility of the currently select-
ed attribute or operation in the Attribute/Operations list, if any.

By selecting one of the predefined valuesin thismenu and | ater clicking
the OK button, thevisibility of the selected attribute or operation will be
updated in al relevant class symbols using the current classnamein the
current scope.

The Name Field
The name field contains the name of the currently selected attribute or
operation in the Attribute/Operationslist, if any.

Editing thisfield will change the definition of that attribute or operation
in al relevant class and object symbols using the current class namein
the current scope when the OK button is clicked.

The Parameters Field

The parametersfield is an editable text field that contains the parame-
tersof aclassoperation. It isonly editable when an operation is selected
in the Attribute/Operations list.

Editing thisfield will change the definition of the selected operation in
al relevant class and object symbols using the current class namein the
current scope when the OK button is clicked.

The Type Field

Thetypefield is an editable text field that is only editable when an at-
tribute or an operation is selected in the Attribute/Operations list.

Depending on the current selection, the type field contains:
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« If an attribute is selected, the type of that attribute, if any.
« If an operation is selected, the return type of that operation.

By editing thisfield, the type of the selected attribute or the return type
of the selected operation and later clicking the OK button, the type of
the selected attribute or operation will be updated in all relevant class
and object symbols using the current class name in the current scope.

Notethat default valuesfor attributes cannot be inspected or changed in
the Browse & Edit Class diaog.

The OK Button

The OK buttonwill closethe Browse & Edit Classdialog and update all
appropriate class and object symbolsin the diagrams in the current
scope as described for the scope label.

Note that no changes are made in the diagrams until the OK buttonis
clicked. Thismakesit possible to specify several changesin the dialog
and later disregard them by clicking the Cancel button.

The values are syntactically checked, so it is not possible to add syntax
errorsto your classes by using the Browse & Edit Classdialog. Also, it
may be impossible to delete syntactically incorrect text from symbols
using the Browse & Edit Class dialog, since the Browse & Edit Class
diaog relies on information obtained by parsing the relevant symbol
text compartments.

It is possible to undo the changes made by the Browse & Edit Class op-
eration. Note that this undo operation may affect more than one dia-
gram.

The Cancel Button

The Cancel button will close the Browse & Edit Class dialog and dis-
card any changes specified in the dialog. However, if the selection has
changed in the drawing area after using any of the browsing functional-
ity, this selection will not be cancel ed.

All changes madein the Browse & Edit Class dialog will be lost.
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Line Details Window

The Line Details window is opened when you select Line Details from
the Edit menu. It is used to inspect, and edit the properties of the cur-
rently selected line. In particular, most of the line attribute objects that
are available for the different line types can only be created from the
Line Details window?,

Some line attribute objects contain editable text, and clearing that text,
whether by editing in the Line Details window or directly in the dia-
gram, will remove the attribute.

Changes made in the Line Details window will take immediate effect
and will be shown in the drawing area. These changes can be undone
with the Undo menu command.

Unlike the Browse & Edit Class dialog, the Line Details window is
model ess and can remain open while you continue to work with the di-
agrams. The contents of the window will be updated to reflect the cur-
rent selection. If thereis none or more than one selected line, the fields
in the Line Details window will be dimmed.

The OM Editor supportsfour different types of lines and the contents of
the Line Details window depends on the type of the currently selected
line:

« If an Association lineis selected, al items except the Composite
button in the Line Details window will be active. See Figure 300.

» If an Aggregation lineis selected, all itemsin the Line Details win-
dow will be active. See Figure 301.

» |f aGeneralization lineis selected, only asingle editable text field,
containing the generalization’ s discriminator, will be available. See

Figure 302.

« [faLinkClasslineisselected, all itemsin the Line Details window
will be dimmed.

» |f noneor morethan onelineisselected, all itemsintheLineDetails
window will be dimmed.

1. Once created, however, al editable textual line attribute objects can be sel ected
and edited directly in the diagram, without the use of the Line Details window.
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Figure 300: The Line Details window when an association lineis selected

Line Details - Definitions/

Comtains

=

Figure 301: The Line Details window when an aggregation line is selected
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Figure 302: The Line Details window when a generalization line is sel ected

The Name Field
The Name fidld isan editable text field that contains the name of the se-
lected aggregation or association.

Unlikethe other text fieldsin the Line Detailswindow, theline attribute
object defined by the name field is permanent and is not destroyed even
if the namefield is cleared.

Thisfield is only available when an aggregation or association lineis
selected.

The Discriminator Field

The Discriminator field is an editable text field that changes the dis-
criminator text attribute of the generalization.

Thisfield is only available when a generalization lineis selected.
The Reversed Name Field

The Reversed Namefield is an editable text field that allows the speci-
fication of areversed name for an aggregation or association.
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Thisfield is only available when an aggregation or association lineis
sel ected.

The Arrow Buttons

Each of these two buttons toggle an option that shows or hides the op-
tional arrow defining the direction of the name attribute or the reversed
name attribute, respectively.

Thedirection and position of thearrow will be automatically calculated
from the position and size of the associated name attribute aswell asthe
direction of theline.

Typically it isdesirable to use arrows to enhance clarity when defining
both name and reversed name fields.

These buttons are only available when an aggregation or association
lineis selected.

The Role Name Fields

TheRoleNamefieldsareeditabletext fieldsthat allow you to create and
edit therol e attributes bel onging to each end of the association or aggre-
gation.

These fields are only available when an aggregation or association line
is selected.

The Role Multiplicity Fields

The Role Multiplicity fields are editable text fields that allow you to cre-
ate and edit the multiplicity attributes of each end of an association or

aggregation.

Thenamefield isonly availablewhen an aggregation or association line
is selected.

The Ordered Buttons

Selecting the Ordered toggle creates an uneditable text attribute con-
taining the text “{ ordered}”. Deselecting the Ordered toggle removes
this text attribute.

The ordered text attribute can be specified both in the primary and the
reverse direction.
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These buttons are only available when an aggregation or association
lineis selected.

The Sorted Buttons

Selecting the Sorted toggle creates an uneditabl e text attribute contain-
ing thetext “{ sorted}”. Deselecting the Sorted toggle removes thistext
attribute.

The sorted text attribute can be specified both in the primary and the re-
verse direction.

These buttons are only available when an aggregation or association
lineis selected.

The Qualifiers Fields
The Qualifiersfields are editable text fields that allow you to create and
editthequalifier fieldsin theforward and reverse direction respectively.

These fields are only available when an aggregation or association line
is selected.

The Derived Button

The Derived button isatoggle option that indicates whether the sel ected
association or aggregation should be marked as derived, i.e. crossed by
asmall slanting line.

This button is only available when an association line is selected.

The Composite Button

The Composite button is atoggle option that indicates whether the se-
lected aggregation should be marked as composite, i.e. the diamond
shape of the aggregation line should be filled.

This button is only available when an aggregation line is selected.

The Constraint Field

The Constraint field is an editable text field that allows you to create
and edit the constraint line attribute object.

Thisfield is only available when an association or aggregation lineis
selected.
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The Close Button
The Close button closes the Line Details window.

Symbol Details Window

The Symbol Detailswindow is opened when you select Symbol Details
from the Edit menu. It is used to inspect, and edit the stereotype and
properties fields of the currently selected class or object symbol. These
two symbol attribute types can only be created from the Symbol Details
window. However, when created they can be edited directly in the dia-
gram.

symbol Details Dialog

Class symbol Window

Stereotype:| user interface

Properties: | abstract]

Closel Helpl

Figure 303: The Symbol Details dialog

Changes made in the Symbol Details window will take immediate ef-
fect and will be shown in the drawing area. These changes can be un-
done with the Undo menu command.

Unlike the Browse & Edit Class dialog, the Symbol Details window is
modeless and can remain open while you continue to work with the di-
agrams. The contents of the window will be updated to reflect the cur-
rent selection. If multiple class or object symbols or any other symbol
or lineis selected the Symbol Details window will be dimmed.

The placement of the stereotype and propertiestextsin the class and ob-
ject symbol is described in “Class Symbols’ on page 1594.
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Converting State Charts to SDL

To convert state chartsto SDL, you select Convert SC to SDL from the
Tools Menu.

Following are the transformation rules that are applied to the SC dia-
gram:

Transformation Rules for Diagrams and Symbols

SC SDL

SC diagram Process diagram
“Heading” Process “Heading”
Text symbol Text symbol

Start symbol Start symbol

Note: ® Q

This rule does not apply if the
start symbol belongs to a hierar-
chical state.

If an event is defined on the tran- | Start symbol connected to ‘ini-
sition from this state tial’ state symbol named SDLInit.
or

if more than one transition from
this state:
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SC SDL
Termination symbol Stop symbol
Note:
1. Thisruledoesnot apply if the

termination symbol belongs

to ahierarchical state.
2. If morethan onetransition to

the termination symbol, the

stop symbol is duplicated.
State symbol State symbol
Hierarchica state symbol Nothing

Substate symbol

@H

State symbol with a comment
symbol

B ~---lSubstateofA

Transformation Rules for Stat

e Internal Activities

SC

SDL

For all transitions from A to B

A D)
v
B

Add action symbol

* See “Transformation Rules for
Actions’ on page 1666
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SC SDL

For al transitions from A to B Add action symbol

exit/action

IB

A4

e ) B
* See “ Transformation Rules for
Actions’ on page 1666
Comment symbol

-A

]

-+ astion

transition*

* See “Transformation Rules for
Transitions’ on page 1660

Transformation Rules for Transitions

If actions are specified in the transition labels, insert actions last in the
generated transition.
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SDL

Spontaneous transition

J| 0t

event

=HAH> | =]

J|

[guard]

J

Continuous signal

{

N
2
Q
o

N

=

Note: Priority isrequired if more
than one continuous signal exist
from the same state. Thismust be
manually added.

:

event[guard)]

of

Enabling condition

A

Ut

(om)
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SDL

(A

after(expr)

5

Timer with the name
“<A>_ T<counter>", where
<counter> is an integer.

timer <timer> := expr; j

For all transitions to <A> add:

set (<timer>)

For this transition from <A>:

For all other transitionsfrom <A>
add:

reset (<timer>)

(A

after(expr)[guard]

Ce )

As above, but add an enabling
condition:

HiE

(omi)

Telelogic Tau 4.5 User's Manual July 2003




SC Editor Specific Information

July 2003

SC SDL

Continuous signal
A
when(expr)

. )

Note: Priority isrequired if more
than one continuous signal exist
from the same state. Thismust be
manually added.

Continuous signal
A
when(expr)[guard]

@ <expr and guard>

Note: Priority isrequired if more
than one continuous signal exist
from the same state. Thismust be
manually added.

Transformation Rules for State Internal Activities on
Hierarchical States

An Entry action of ahierarchica state is aways performed when
one of its substates is entered from the outside. Thisis applied for
any number of state boundaries crossed.

An Exit action of ahierarchical stateisalways performed when one
of its substates takes a transition to a state outside the substate re-
gion. Thisis applied for any number of state boundaries crossed.

Telelogic Tau 4.5 User's Manual 1663




Chapter 40 Using Diagram Editors

1664

* AnEvent action of ahierarchical stateis applied to all of its sub-
states, at any nesting depth, unless atransition with the same event

exists on the substate.

» A Doaction of ahierarchical stateisapplied to all of its substates,

at any nesting depth.

Transformation Rules for Transitions on Hierarchical States

SC SDL
—’ '_> transition*®
Note:

Exactly one start state, with an
unlabeed transition, should exist
in the hierarchical state.

* See “Transformation Rules for
Transitions’ on page 1660

Note:

An unlabeled transition should
exist out from the hierarchical
state.

transition*

* See “Transformation Rules for
Transitions’ on page 1660
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SDL

A

Note:

1

Thisrule applies for every
substate at any nesting depth.

Exception: Thisrule does not
apply if atransition with the
same trigger (event[guard)])
exists on the substate.

‘ transition*

* See “Transformation Rules for
Transitions’ on page 1660

From state A
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Transformation Rules for Actions

Depending of text contents:

SC SDL
If text startswith ‘call’: Procedure call
call proc(params) ||
If text starts with ‘output’: Output
If quoted text: Informal task
e
Otherwise: Task
a=1 a=1
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Line Details Window

The Line Details window is opened when you select Line Details from
the Edit menu. It is used to inspect, and edit the properties of the cur-
rently selected line. In particular, most of the line attribute objects that
are available for the different line types can only be created from the
Line Details window?.

Some line attribute objects contain editable text, and clearing that text,
whether by editing in the Line Detailswindow or directly in the dia-
gram, will remove the attribute.

Changes made in the Line Details window will take immediate effect
and will be shown in the drawing area. These changes can be undone
with the Undo menu command.

The Line Details window is modeless and can remain open while you
continue to work with the diagrams. The contents of the window will be
updated to reflect the current selection.

The DP Editor supports two different types of lines and the contents of
the Line Details window depends on the type of the currently selected
line:

» |If an Association lineis selected, the text fields for the name, proto-
col and encoding as well as the direction option menu in the Line
Details window will be active. See Figure 304.

» If an Composite Aggregation lineis selected, only the multiplicity
text field in the Line Details window will be active. See Figure 305.

» |f noneor morethan onelineisselected, all itemsintheLineDetails
window will be dimmed.

1. Once created, however, al editable textual line attribute objects can be selected
and edited directly in the diagram, without the use of the Line Details window.
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DPE Line Details - my_opplicotion/1

Association from client to server

Name:|| {Direction: | From server = |
Protocol:[ TCP/IP.

Forward: Beverse:
fiole: [ |

O ovdered D Sorted
Cnsalifiors: [

Muliplieing || I
I Gsrdered I Sorted

Encoding: | BER
O Berved D Compostte agoregats

Figure 304: The Line Details window when an association lineis selected

Line Detoils - my_opplication

Aggregation from client to GUI

same]| {rection:
Sterootype [

Forward: Beverse:
Stole: |

Multiplicity: [~ |
O Gedered D Sorted O Grdered O Sorted
Cnsalifiors: [ I

Propatios: [l

O Served | Composite agoregals

Figure 305: The Line Details window when an aggregation line is selected

The Name Field

The Namefield isan editable text field that contains the name of the se-
|ected association.
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Thisfield is only available when an association line is selected.

The Direction Option Menu

By selecting one of the predefined values in the direction option menu
the direction attribute of the currently selected association can be set. If
any other value than Noneis selected an arrow will appear at one of the
ends of the association line.

This option menu is only available when an association line is selected.

The Protocol Field

The Protocol field isan editable text field that allows you to create and
edit the protocol attribute of an association.

The protocol field isonly available when an association lineis sel ected.

For an association line the line attribute object defined by the protocol
field is permanent and is not destroyed even if the protocol field is
cleared. In thisrespect it differsfrom most of the other text fieldsin the
Line Details window.

The Encoding Field
The Encoding field isan editabletext field that allows you to create and
edit the encoding attribute of an association.

The encoding field is only available when an association lineis select-
ed.

The Multiplicity Field

The Multiplicity field is an editable text field that allows you to create
and edit the multiplicity attribute of an aggregation.

The multiplicity field is only available when an aggregation lineis se-
lected.

For an aggregation line the line attribute object defined by the multiplic-
ity field is permanent and is not destroyed even if the multiplicity field
iscleared. In thisrespect it differs from most of the other text fieldsin
the Line Details window.
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The Composite aggregate Button

The Composite aggregate button is a toggle option that indicates that
the selected aggregation is a composite aggregation, i.e. the diamond
shape of the aggregation lineisfilled.

Thisbutton is set automatically depending on the current selection and
istherefore never available.

The Close Button
The Close button closes the Line Detail s window.

Symbol Details Window

The Symbol Details window is opened when you select Symbol Details
from the Edit menu. It is used to inspect, and edit the stereotype and
properties fields of the currently selected node, component, thread or
object symbol. For the component symbol the integration model can be
selected. For the thread symbol you can edit thread priority, stack size,
gueue size and max signal size. For the object symbol you can enter a
qualifier. These symbol attribute types can only be created from the
Symbol Details window. However, when created the stereotype and
properties texts can be edited directly in the diagram. All other settings
can only be inspected and edited in the Symbol Details window.

¥g Symbol Details - Component MyComp

Sterectype:

Froperties:

IR Siana Sizet

|
|
[ralifier I
|
|

Integration kMadel: Threaded Light j

Cloze | Help |

Figure 306: The Symbol Details dialog

Changes made in the Symbol Details window will take immediate ef-
fect and will be shown in the drawing area. These changes can be un-
done with the Undo menu command.
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The Symbol Details window is modeless and can remain open while
you continue to work with the diagrams. The contents of the window
will be updated to reflect the current selection. If multiple symbolsor a
lineis selected the Symbol Details window will be dimmed.

Generating a Partitioning Diagram Model

The Partitioning Diagram Model is used by the Targeting Expert asan
hierarchical overview of the entitiesthat are to be built. Partitioning Di-
agram Models can be generated from Deployment Diagrams. More in-
formation about this can be found in chapter 41, The Deployment Edi-
tor, in the User’s Manual. That chapter contains guidelines for model-
ing Deployment Diagrams that can be used for targeting, as well as
information on the available integration models.

Y ou generate Partitioning Diagram Models from the Organizer by se-
lecting a Deployment diagram and then selecting “ Targeting Expert” in
the pop-up menu. Y ou can also select “ Targeting Expert” from the Gen-
erate menu. If the generation is successful the Targeting Expert is
launched with the Partitioning Diagram Model asinput.

Mapping Rules
Associations are ignored in Partitioning Diagram Model generation.

The stereotype “external” on a component or node symbol means that
the symbol and its sub-tree are not included when the Partitioning Dia-
gram Model is generated. This makesit possible to model the environ-
ment that surrounds an SDL system in a deployment diagram.

Graphical Syntax Rules

Inorder to generateavalid Partitioning Diagram Model that can be used
by the Targeting Expert the rules listed below have to be followed:

« A valid diagram contains at |east one node, one component and one
object, which are connected.

at least one component must belong to each node

at least one thread or one object must belong to each component

at least one object must belong to each thread

every symbol must have aname

names of nodes must be unigue within the diagram

names of components must be unique within their node
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* names of threads must be unique within their component
» each thread must be connected to exactly one component
» each object must be connect to one component or one thread

Object symbols

For object symbols several text attributes have to be correct in order to
result in valid Partitioning Diagram Models.

The name of each object symbol in the diagram should be the name of
the corresponding SDL entity. Whether it is a system, block or process
should be specified by the stereotype and the qualifier text should de-

scribe how the SDL entity fitsinto the tree structure of the SDL system.

System Demongame
Block GameBlock
Process hain
Process Game
Elock DemonBlock
Process Dremaon

Figure 307: The tree structure of the system Demongame

Figure 307 shows the system Demongame. An object representing the
process Main in a deployment diagram should have the following text
attributes:

. qualifier: Demongame/GameBlock/Main
» stereotype: process
* Name: Main

In the same way an object representing the system Demongame should
have pemongame as qualifier text, the stereotype system and the name
Demongame.

1672 Teldlogic Tau 4.5 User's Manual July 2003



M SC Editor Specific Information

MSC Editor Specific Information

July 2003

Pasting in MSC Diagrams
To paste, you select Paste from the Edit Menu. The rulesfor Paste will
be described below.

When pasting the selection, the M SC Editor will process each individ-
ual object contained in the selection, adjust it to the gridsif required and
connect it, if feasible, to the “closest” object(s) in the drawing area.

If the MSC Editor failsin pasting some of the objects contained in the
selection, the rest of the objects will neverthel ess be pasted but without
an error message being displayed.

Pasting of Multiple Objects

When pasting a selection that consists of multiple objects, the MSC Ed-
itor attempts, aslong asfeasible, to preserve the original appearance of
the selection.

Pasting of Individual Objects
When pasting individual objects, the M SC Editor processes the objects
asfollows:
 Text
A text symbol may be pasted anywhere.

e Comment

A comment symbol may be pasted anywhere. The line connecting
the comment symbol to another symbol is however lost when past-

ing.
» Instance head / Instance axis
The instance head and its axis may be pasted anywhere.

» Instance end and Stop

An instance end or stop may only be pasted at alocation where it
overlaps an instance axis.
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Message

A messageis connected to the instance axes which are closest to the
message’ s base and end point, preserving thedirection and “ height”
of the message.

Message-to-self
A message-to-self is connected to the closest instance axis. The

“height” of the messageis preserved.
Condition and MSC Reference

A condition or an MSC referenceis connected to theinstanceit was
previously connected to (before copying it to the clipboard).

Timer

A timer isconnected to the closest instance axis. The “height” of the
timer is preserved (see Message above).

Action

An action is pasted on the closest instance axis.

Create

The create symbol may be pasted anywhere, but only together with
theinstanceit is creating.

Coregion
A coregion is connected to the closest instance axis, to the left or

right. The “height” of the coregion is preserved (see Message
above).

Adding Symbols

Adding an Instance Head Symbol

When you add an instance head symbol, an instance axis lineis drawn
that connectsthe symbol to the bottom of the drawing area. Theinstance
axis line cannot be drawn manually. It will be truncated or elongated
when you add or move an instance end or stop symbol upwards or
downwards. See “Adding an Instance End Symbol” on page 1742 in
chapter 42, Editing MSC Diagrams and “Adding a Stop Symbol” on

page 1743 in chapter 42, Editing MSC Diagrams.
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The instance head symbol has three text fields:

— Theinstance namefield
— Theinstancekind field
— Thedecomposition field. See Figure 308.

The instance kind

Frocess Dem on

The instance name

A A

decomposed The instance decomposition

Figure 308: The meaning of the instance head text fields

ThelTU recommendation Z.120 discusses several waysof using the
instance name and instance kind text fields. In the MSC Editor, the
text fields are used as follows:

— Basicdly, theinstance kind reflectswhat kind of instanceisrep-
resented. That is, an identifier which reflects the name of the
corresponding SDL block/service/process/procedure; and an
optional identifier which identifiesif it isablock, aservice or a
process (the kind denominator).

— Theinstance name reflects the current function of the instance.

— Theinstance decomposition showsiif the instanceisin turn de-
composed asasub MSC. Thistext field isby default empty, but
can contain the text decomposed or decomposed as <diagram
name> to indicate that the instance isin turn decomposed. To
decompose an instance, you select Decompose from the Edit
menu.

Adding a Condition, MSC Reference or Inline Expression
Symbol

A condition or MSC reference describes either aglobal system state re-
ferring to al instances contained inthe M SC or astatereferring to a sub-
set of instances (a non-global condition or M SC reference). The mini-
mum subset is asingle instance.

For two M SCs, the second is a continuation of the first if itsinitial glo-
bal condition isidentical to thefinal global condition of thefirst. Iden-
tifying an intermediate global condition can be used when breaking
down an MSC into two parts.
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By means of non-global conditions, combinations of M SCswith differ-
ent sets of instances can also be defined. The continuation then refers
only to the common subset of instances.

The following genera rule applies to the continuation of two MSCs
(MSC1 and MSC2, with a non-empty common set of instances).

MSC2 isacontinuation of MSCL1 if, for each instancewhich both MSCs
have in common:

e MSC1 ends with a (non)global condition

+  MSC2 begins with a corresponding® (non)global condition
» Each (non)global condition of M SC2 has a corresponding (non)glo-
bal condition in MSC1.

An inline expression symbol is always global and connected to all in-
stances. Theinline expression symbol is created from two inline expres-
sion symbol parts:

» Theinlineexpression symbol startsanew inline expression symbol.
Theinline expression text in this symbol determines the inline ex-
pression type:

— Thekeyword loop identifies aloop. Example: “LOOP <1, 5>"
means that the contents of the inline expression symbol will be
executed between one and five times.

— Thekeyword opt identifiesan optional part. The contents of the
inline expression symbol will either not be executed or executed
once.

— Thekeyword exc identifies an exceptional part. The contents of
the inline expression symbol will either not be executed or exe-
cuted once. If it is executed, then the rest of the M SC is skipped.

— Thekeyword par identifies parts that are executed in paralldl.

— Thekeyword alt identifies alternative parts. Only one part will
be executed.

» Theinlineexpression separator symbol startsanew partinaparallel
or alternative inline expression.

1. Correspondingin thiscontext meansthat both conditionsrefer to the same subset
of instances and both conditions agree with respect to name.
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Displaying and Modifying Status
To display and modify status, you select Satus from the Edit menu.

Timer Status

Z.120 specifies two appearances for the timer symbol, depending on
whether the timer has expired (i.e. time-out) or whether the timer is re-
set. The appearance of the timer isillustrated in Figure 309.

e Timeout — A timer expires.
* Reset — Thetimer is stopped.
* Implicit reset — Assigned a new value while active.

) be consumed...
Tirner Status 0K, |
...reset
Cancel | (stopped)...

£ Implcit Reset Help | j or implicit reset.

Figure 309: Timer status

Separate Timer Status

Separate timer symbols has no need for animplicit reset. Thetimer can
be set two timesin arow without an implicit reset in-between.

Status E A separate timer
—=
may be set...

Timer Statys————
0k | <X _.consumed...
Cancel | — orreset (stopped)

Help |

Figure 310: Separate Timer status
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Displaying Information About the Selected

MSC Object

To display information about a selected M SC object, you select Info
Window from the Window menu.

Thisopensadialog displaying additional information about the current-
ly selected M SC object. The information that is available depends on
what object is selected, and thisis described in the table below.

Selected Object Information Available
Instance head * Instance name
e Instancekind
e Composition
» Creating instance
Instance end * Instance kind
Stop * Instancekind
Process create » Creating instance
e Created instance
»  When the instance was created®
+ SDL Reference?
M essage output ¢ Message name
(themessageoutput | »  Sending instance
isselected by click- | « Receiving instance
ingclosetothemes- | « Message status =
sage base) ~ Sent®
—  Consumed®
»  When the message was sent (now)2
* Message parameters
+ SDL Reference?
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Selected Object

Information Available

M essage input

(the message input
is selected by click-
ing closeto the

message end)

M essage name

Sending instance

Receiving instance

M essage status=

~ Sent?

— Consumed®

When the message was consumed
M essage parameters

SDL Reference?

Timer

Timer name

Instance kind

Timer status=

— Reset (stopped)

— Implicit reset

— Timeout

When the message was sent (now)2
Timer value (Set)

Timer parameters

SDL Reference?

Separate timer

Timer name

Instance kind

Timer status=

- Set

— Reset (stopped)

— Timeout

When the message was consumed (now)2
Timer parameters

SDL Reference?

Action symbol

Instance kind
Action text

SDL Reference?

Condition

Condition or MSC reference name
Instances connected to the condition

SDL Reference?
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Selected Object Information Available

MSC Reference » Condition or MSC reference name
symbol » Instances connected to the condition
Text symbol e Symbol text

Comment symbol e Symbol text

Inline symbol « Instances connected
*  Operator (inline expression)

a. Only for diagrams created through a simulation.

b. A messageis sent when it has been sent and received, but has not yet been con-
sumed by the receiving instance. Typically, it is waiting in the receiving pro-
Cess input queue.

c. A messageis consumed when it has been processed by the receiving instance.

Instance Ruler

When managing working on along (vertically extended) M SC, the kind
of instance in the instance head may not be visible in the drawing area.

Theinstanceruler (illustrated in Figure 311) showsthe kind of the in-
stance headsthat are not currently visiblein the drawing area. It reduces
the amount of scrolling up or down when working on an MSC. Thein-
stance ruler may be shown or hidden with an option (see “ Instance Rul -

er” on page 1632).

Figure 311: Theinstanceruler
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Tracing a Simulation in a Message Sequence
Chart

This section describes the functionality behind tracing asimulation in
an MSC.

General

The MSC Editor may be used as a graphical trace tool, which features
the automatic generation of an MSC from a simulation.

* Theresults of the simulation may be presented on linein an MSC
Editor window, in which each event of interest will be appended to
the chart in order to build up an MSC which reflects the history of
the simulation.

* Itisaso possibleto run the simulation, save the results on a simu-
lator MSC log file and open the file from the M SC Editor.

» The commandsthat start up the logging of MSC events, set up the
scope of trace, stop thelogging of events, and so on, are givento the
simulator monitor. See chapter 51, Smulating a System.

Defining the Scope of Trace

First, the scope of trace should, if necessary, be set to the unit which is
currently of interest. Thisis done with the command Set-M SC-Trace.

The graphical trace is then started with a dedicated command from the
simulator monitor. See " Sart-Interactive-MSC-Log” on page 2110 in
chapter 50, The SDL Simulator. In response to this command, the fol-
lowing happens:

1. Inthe Organizer, areferenceto an MSC isadded. The diagram is
assigned an unique name.

2. Aninstance of the MSC Editor window is activated on the newly
created MSC.

3. The current status for the simulation is presented by displaying all
SDL processinstancesthat exist at the time when ordering the com-
mand Start-Interactive-M SC-L og.
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Mapping Between SDL and MSC

The mapping rules which govern how SDL events are transformed into
M SC symbols, lines and textual elements are summarized in thefollow-

ing table:
SDL concept M SC Concept
Signal Message
«  Output e Sending
* Input » Consumption
Signal to self Message to self
«  Output e Sending
e Input » Consumption
Timer Timer
. %[ i %t
. Reset * Reset
* Implicit Reset « Implicit reset®
e Input e Time-out
Create a process Process Create
Stop a process Stop

Environment Environment?
System Instance
<system name> <instance kind>
Substructure Instance
<system name> <instance kind>
Block Instance

<block name> <instance kind>
Process Instance
<process name> <instance kind>
<instance number> <instance name>
State Condition®
Task Actiond
Comment Comment
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a. See'Implicit reset” on page 1685.

b. The system’s environment is denoted by env_1

c. The mapping isonly completely valid for a condition connected to only one in-
stance. A condition connected to several instances expresses a logical AND-
combination of the states of the processes corresponding to those instances.

d. The action symbol corresponds to atask symbol containing informal text. This
trandation is, however, not supported when generating an MSC from a simula-
tion.

Generating the MSC

When running the simulation, each SDL event of interest (in the scope
of MSC Trace) that takes place will cause the corresponding MSC sym-
bol to be drawn in the drawing area of the M SC Editor.

Drawing Conventions

Layout

Default layouting a gorithms are used. Each event causes the insertion
point to be translated downwards with one vertical spacing unit, keep-
ing the intuitive feeling of absolute order between events. An event
could be, for instance, the output or the input of an SDL signal. Howev-
er, if an output event isimmediately followed by an input event, no
tranglation will take place.

Auto-Resizing of MSC

The MSC Editor will automatically enlarge the MSC size when the
M SC has grown so that it reaches the bottom or right of the drawing ar-
ea. The MSC is enlarged according to a preference parameter.

Messages

A distinction is made between the reception and the consumption of

messages:

* Reception of amessage: Once an SDL signal is output in the simu-
lator, it isimmediately placed into the input port of the receiving
process instance. There may, however, be other pending SDL sig-

nalsin this queue, which means that the signal might not be input
immediately. Therefore, when asignal isoutput, it isillustrated asa
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lost message, marked at its end with the name of the receiving in-
stance, from the sending instance to the receiving instance.

* Consumption of amessage: When an SDL signal isinput, the ver-

tical position for the next event may have moved down in compari-
son to the position of the signal output. An input of asigna isillus-
trated by redrawing the line representing the message with its end
point connected to the new vertical position. (If an output event is
immediately followed by an input, thereisno changein vertical po-
sition.)

* Inthe case messagesremain lost for a“long” time, thismay bein-
terpreted as somekind of erroneous behavior which requires special
attention. Messages that are never consumed indicate that some de-
sign error might have been introduced inthe SDL system. Itisupto
you to decide whether the time which has elapsed since a message
was sent should be considered as exceeding a reasonable value.

Create of Process

Each timean SDL processisdynamically created, a process create will
be drawn from the source instance axis, and the created instance will be
positioned according to the insert and grouping modes that is set. This
guarantees that no overlapping instance axes will take place.

The M SC Editor will automatically enlarge the MSC size when the

M SC has grown so that it reaches the bottom or right of the drawing ar-
ea. Thedrawing areais enlarged according to the value of a preference
parameter.

Process Stop

If an instanceis stopped (by a stop symboal), the space which becomes
available beneath the instance end symbol will not be reused for new in-
stance axes.
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Timers

The MSC Editor can handle four different timer statuses resulting

from asimulation:

- St

Reset (stopped)
Implicit reset

— Timeout

On the M SC they are shown according the figure below:

Implicitly
reset
timer

Consumed
timer

Figure 312: Timer status as shown on the MSC

—

Set Reset

timer timer
— Implicit reset

Theimplicit reset timer statusis a non-Z.120 addition to the
MSC Editor. Animplicitly reset timer isimmediately set again
toitsoriginal parameters after reset. It isillustrated in the same
way asareset timer, but the statusinformationisreflected in the
Info dialog (see “Reguesting Detailed Information on an Ob-
ject” on page 1737).

Instances
The Environment | nstance

All interchange of information between the SDL system and its en-
vironment is displayed by sending / receiving messages to or from
an instance with the name env_1. Thisinstance is normally placed

at the left of the drawing area.
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TheVoid Instance

Graphically, in the Message Chart Editor, the concept conditional
trace (see " Scope of Trace for Generation of Message Sequence
Charts’ on page 2119 in chapter 50, The SDL Smulator) isillus-
trated as sending or receiving messages to / from an instance with
the name Void. The purpose of the Void instance isto document that
amessage exchange actually took place without focusing on the
sending / receiving instance.

Thelnstance Name and Instance Kind Text Fields

The ITU recommendation Z.120 allows several ways of using the
two text fields Instance Name and Instance Kind. Thiswas dis-
cussed earlier in “Adding an Instance Head Symbol” on page 1741
in chapter 42, Editing MSC Diagrams.

When generating an M SC, the SDL Process Name and the internal
instance number managed by the simulator monitor are concatenat-
ed to build up one (MSC) Instance Name. The SDL diagram type
and diagram name are concatenated to build one Instance Kind.

Example 298 Instance Name and Instance Kind in Simulation Trace

Assume the simulation program contains an instance of the SDL di-
agram type = processwith the diagramname = Demon and monitor
instance number = 2 Thiswould be displayed as the following in-

stance:

The Instance Kind

» process Demon

The instance Name -

Figure 313: The use of the instance text fieldsin a simulation

Terminating the Trace

Having terminated the trace (either by stopping the simulation or turn-
ing the M SC trace off), you areresponsiblefor saving the MSC(s) that
are the results of the simulation.
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Object Model Syntax

Whiletheintent of Object Model diagramsisto give aslarge flexibility
as possible to analysis and specification activities, the different editing
support facilities provided by the OM Editor requirestextual datato fol-
low certain syntactic conventions.

This section detail s the syntax rules that areimposed by the OM Editor
on textual dataonly. Graphical syntax rules are enforced automatically
by the OM Editor and are not described here.

Summary of Lexical Rules

In general, asomewhat restricted version of the lexical rules of SDL ap-
ply for names. These rules have the following noteworthy properties:

» Itispossibleto break a name over more than one line by using the
underscore at the end of the line to escape the newline.

» Itispossibleto haveidentifiers consisting entirely of numeric char-
acters; e.g. “223" isavalid identifier.

* |dentifiers are not case sensitive.

« Commentscan be used anywherein thetexts. A comment isdefined
asan SDL comment,i.e. /* this is a comment */

For more information on the SDL lexical rules, see the Z.100 recom-
mendation.

The primary restriction is that identifiers containing spaces are not con-
sidered legal.

<name> ::= identifier as described above.
<c-string> ::= string as bounded by “ characters.
<sdl-string> ::= string delimited by
(apostrophes) .

Class Definition Summary

When interpreting OM diagrams, all class and object symbolswithin all
pages within al diagramsin a single module must be considered. A
classdefinition is considered to be the conceptual union of the informa-
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tion contained in al class symbols with the same name, aswell as all
object symbols declared as instances of that class.

This means that the definition of a class can be distributed over several
symbols, pages and even diagrams. The definitions in class symbols
with the same name are then merged to obtain the complete definition
of the class; support for thisis provided by the Browse & Edit Class di-
alog.

Thus, when defining classes, it is acceptable to have identical attributes
or operations defined several times, either in the same or different class
or object symbols. Theidentical definitions are simply redundant, and
do not affect the correctness of the compl ete class definition.

Note, however, that each unnamed class objectsis considered distinct,
so that each unnamed class symbol defines its own class.

Diagram Name Syntax

Diagram names must follow certain restrictions since they are used to
identify the diagram with respect to other tools.

Diagramname ::= <name>

Page Name Syntax

Pagename ::= <name>
Each page name must be unique within its containing diagram.

Class Symbol Syntax

The textual information in class symbolsis divided into five compart-
ments of which three have their own syntax. The stereotype and prop-
erties compartments are not checked for syntax.

In the attributes and operation compartments the stereotype concept as
describedin “ Object Model Literature References’ on page 1702 can be
used. The syntax chosen supports the single characters left/right
guillemot («») but it can also be written as two angle brackets. To type
the left/right guillemot in the text window, press <ctrls> whenyou
type the left/right angle bracket.
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Class Name Compartment Syntax

Classname ::= <name> |
<name> ‘:’ ‘:’ <name>
<empty>

Class Attributes Compartment Syntax
ClassAttributesCompartment ::=
{ <stereotype> <classattribute> <note> }*
<stereotype> ::= ‘<’ ‘<’ <name> ‘>’ ‘>’ |
‘«' <name> ‘»’ |
<empty>
<classattribute> ::=
<visibility> <attribute>
<visibility> ::=
V4

N7

\#I
<empty>
<attribute> ::=
<name> <value>
<name> ‘:’' <type> <value>
<type> ::= <name>
<value> ::= ‘=’ <valueitem> | <empty>

<valueitem> ::=
<name> |
‘-’ <name>
'+’ <name>
<c-string>
<sdl-string> |
‘(' <valueitemlist> ‘)
“{' <valueitemlist> ‘}
<valueitemlist> ::=
<valueitems |
<valueitemlist> ',’ <valueitem>
<note> ::=
“{' <name> ‘}’ |
‘{' <name> ‘=’ <name> ‘}’' |
<empty>

Two attributes are considered identical if they have the same name and

type. Note that attributes defining different values are still considered
identical.

-
.

Class Operations Compartment Syntax

ClassOperationsCompartment ::=

{ <stereotype> <classoperation> <note> }*
<classoperation> ::=

<visibility> <operations>
<operation> ::=

<name> <returns> |

<name> ‘(' ‘)’ <returns> |

<name> ‘(' <parameterlist> ‘)’ <return>
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<parameterlist> ::=
parameter |
parameterlist ‘',’ parameter
<parameter> ::=
<type> |
<name> ‘:’ <type>
<return> ::=
‘:’ <name>
<empty>
Two operations are considered identical only if the name, parameter list
and thereturn fieldsare all the same. Thus“op”, “op(a)” and “op:t” are

al unegual, while “op(a)”, “OP(A)” define the same operation.

Note however that “op” and “op()” are not considered equal, since the
OM Editor does not interpret an omitted parameter list as an empty pa-
rameter list.

Object Symbol Syntax

Thetextua information in object symbolsisdivided into four compart-
ments of which two have their own syntax. The stereotype and proper-
ties compartments are not checked for syntax.

Object Name Compartment Syntax

Objectname ::=
<name> ‘:’ <classname> |
<name> |
<empty>

Object Attributes Compartment Syntax

ObjectAttributesCompartment ::=
{ <stereotype> <attribute> <note> }*

Text Symbol Syntax
Text symbols are not subject to any syntax rules.

Line Syntax

The current version of the OM Editor does not implement any syntax
checks on the contents of the textua attribute objects of lines.
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State Chart Syntax

Whiletheintent of State Chart diagramsisto give aslargeflexibility as
possible to analysis and specification activities, the different editing
support facilities provided by the SC Editor requires textual datato fol-
low certain syntactic conventions.

This section details the syntax rules that are imposed by the SC Editor
on textual dataonly. Graphical syntax rules are enforced automatically
by the SC Editor and are not described here.

Summary of Lexical Rules
In general, asomewhat restricted version of the lexical rules of SDL ap-
ply for names. These rules have the following noteworthy properties:

» Itispossibleto break a name over more than one line by using the
underscore at the end of the line to escape the new line.

» Itispossibleto haveidentifiers consisting entirely of numeric char-
acters; e.g. “223" isavalid identifier.

* |dentifiers are not case sensitive.

» Commentscan be used anywhereinthetexts. A comment is defined
asan SDL comment,i.e. /* this is a comment */

For more information on the SDL lexical rules, see the Z.100 recom-
mendation.

The primary restriction is that identifiers containing spaces are not con-
sidered legal.

<name> ::= identifier as described above.

State Definition Summary

UML allowssomeexpressionsin text ssgmentsto be defined by thetool
vendors. For State Charts such expressions should follow SDL/PR syn-
tax, but thisis not checked by the SC Editor.

When interpreting SC diagrams, all state symbolswithin all pages with-
inall diagramsin asingle module must be considered. A statedefinition
isconsidered to be the conceptual union of theinformation contained in
al state symbols with the same name.
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This means that the definition of a state can be distributed over severa
symbols, pages and even diagrams. The definitions in state symbols
with the same name are then merged to obtain the complete definition
of the state.

Thus, when defining states, it is acceptable to have identical activities
defined several times, either in the same or different state symbols. The
identical definitions are simply redundant, and do not affect the correct-
ness of the complete state definition.

Note, however, that each unnamed state object is considered distinct, so
that each unnamed state symbol defines its own state.

Diagram Name Syntax
The diagram name identifies the diagram.

<DiagramName> ::= <name>

Page Name Syntax
The page name identifies the page within a diagram.

<PageName> ::= <name>
Each page name must be unique within its containing diagram.

State Symbol Syntax

The textual information in state symbols' state sectionsis divided into
three compartments with different syntax.

Name Compartment Syntax
The name identifies the state.

<NameCompartment> ::=
[<name>]
Internal Activity Compartment Syntax
Internal activities' syntax is defined by the following grammar:

<InternalActivityCompartments> ::=
{<internal-activity>}*

<internal-activity> ::=

<event-signature>
[<guard-condition>]
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[V/' <action-expr>]

<reserved-action-label> ‘/’ <action-expr>
<reserved-action-label> ::=

‘entry’ | ‘exit’ | ‘do’

<event-signature> ::=
<name> [<argument-lists>] |
<predefined-event> ' (’ <arguments ')’

<predefined-event> ::=
‘when’ | ‘after’

<argument-list> ::=
‘(' [<argument> {‘,’ <arguments>}*] ‘)’

<argument> ::=
<expressions>

<guard-condition> ::=
‘[' <expression> ‘]’

<action-expr> ::=
<expressions>

<expression> ::=
SDL/PR expression

Two events are considered identical only if the name and the argument
list are al the same. Thus“op” and “op(a)” are unequal, while “op(a)”,
“OP(A)” define the same event.

Note however that “op” and “op()” are not considered equal, since the
SC Editor does not interpret an omitted parameter list as an empty pa-
rameter list.

Text Symbol Syntax
Text symbols are not subject to any syntax rules.

Transition Line Syntax

The textua information in the transition label attribute of transition
linesis defined by the following grammar:

<TransitionLabel> ::=
[<event-signatures>]
[<guard-condition>]
[<action-1list>]
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<action-list> ::=
‘/' <action-expr> {‘';’ <action-exprs>}*

DP Syntax

While the intent of Deployment diagramsisto give as large flexibility
as possible to analysis and specification activities, the different editing
support facilities provided by the DP Editor require textual datato fol-
low certain syntactic conventions.

This section details the syntax rules that are imposed by the DP Editor
on textual dataonly. Graphical syntax rules are enforced automatically
by the DP Editor and are not described here.

Summary of Lexical Rules

In general, asomewhat restricted version of thelexical rules of SDL ap-
ply for names. These rules have the following noteworthy properties:

» Itispossibleto break a name over more than one line by using the
underscore at the end of the line to escape the newline.

» Itispossibleto have identifiers consisting entirely of numeric char-
acters, e.g. “223" isavalid identifier.

* |dentifiers are not case sensitive.

» Commentscan be used anywherein thetexts. A comment isdefined
asan SDL comment, i.e. /* this is a comment */

For more information on the SDL lexical rules, see the Z.100 recom-
mendation.

The primary restriction is that identifiers contai ning spaces are not con-
sidered legal.

<name> ::= identifier as described above.

Diagram Name Syntax
The diagram name identifies the diagram.

<DiagramName> ::= <name>
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Node Symbol Syntax
The name identifies the node.

<NodeName> ::= <names>
<empty>

There are no syntax checks on the stereotype and properties texts.

Component Symbol Syntax
The name identifies the component.

<ComponentName> ::= <name> |
<empty>

There are no syntax checks on the stereotype and properties texts.

Thread Symbol Syntax
The name identifies the thread.

<ThreadName> ::= <name> |
<empty>
Object Symbol Syntax
The name identifies the object.

<ObjectName> ::= <names> |
<empty>

There are no syntax checks on the stereotype, properties and qualifier

texts.

Text Symbol Syntax
Text symbols are not subject to any syntax rules.

Line Syntax

The DP Editor does not implement any syntax checks on the contents of

the textual attribute objects of lines.
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HMSC Syntax

While the intent of High level MSC diagramsisto give as large flexi-
bility as possible to analysis and specification activities, the different
editing support facilities provided by the HM SC Editor requirestextual
datato follow certain syntactic conventions as specified in MSC’ 96.

This section details the syntax rules that are imposed by the HM SC Ed-
itor on textual data only. Graphical syntax rules! are enforced automat-
ically by the HM SC Editor and are not described here.

Summary of Lexical Rules

The lexical elements follow MSC’96. These rules have the following
noteworthy properties:

» Anunderscore followed by on or more spaces isignored complete-
ly, e.g. A_ B denotesthe same <name> as AB. Thisuse of underline
makesit possibleto split keywords over multiplelines since control
characters (e.g. newline) istreated as a space.

» Itispossibleto have identifiers consisting entirely of numeric char-
acters, e.g. “223" isavalid identifier.

* |dentifiers are not case sensitive.

e Comments (<note> in Z.120) can be used anywhere between lexi-
cal units. A <note> isstarted by the characters /* outsidea<notes
and terminated by the characters «/ inside a <note>.

For more information on the MSC lexical rules, see the Z.120 recom-
mendation.

Syntax rules in Symbols
The descriptions below describes what text is allowed in the different
symbols, it is not a description of the grammar in PR-form.

The grammar below informally describes the lexical units used as ter-
mina symbols. Refer to Z.120 for a compl ete description.

identifier as described above.
approximately the ASCII character set.

<name> ::
<texts> ::

1. No checks are made on completeness, however.
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In the sections below each symbol will be described in the following
manner:

1. A short description of the symbol and/or its contents and purpose.
2. The symbolstextual grammar

3. Possibly any semantic restriction and/or notes. Refer to Z.120 for a
complete description of the semantics that apply.

Diagram Name Syntax
The diagram name identifies the M SC to the outside world.

Diagramname ::= <names

Diagram names must follow certain restrictions since they are used to
identify the diagram with respect to other tools.

Page Name Syntax
The page name identifies the page within a document.

<page name> ::= <name>
Each page name must be unique within its containing diagram.

Text Symbol Syntax
Thetext in atext symbol isan informal explanatory text.

<text texts> ::= <text>
The text has no (formal) semantic and no restrictions.

Condition Symbol Syntax

Global conditions can be used to restrict how MSC’ s can be composed
in High level MSC’s.

<condition name list> ::=
<condition name> { ‘,’ <condition names> }*

<condition name> ::= name

Global conditionsindicate possible continuations of M essage sequence
charts containing the same the same set of instances by means of condi-
tion name identification.
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Reference Symbol Syntax

MSC References are used to refer to other MSC' s of the MSC docu-

ment.

<msc ref expr> ::=

<msc ref par expr> { ‘alt’ <msc ref par expr> }*

<msc ref par exprs> ::=

<msc ref seq expr> { ‘par’ <msc ref seq expr> }*

<msc ref seq expr> ::=

<msc ref exc expr> { ‘seq’ <msc ref exc exprs> }*

<msc ref exc expr> ::=
[ ‘exc’ ] <msc ref opt expr>

<msc ref opt expr> ::=
[ ‘opt’ ] <msc ref loop expr>

<msc ref loop expr> ::=

[ *loop’ [ <loop boundarys> 1 ]
{
‘empty’ |
<msc name> [ <parameter substitutions ]

( <msc ref exprs> )

<parameter substitutions> ::=

‘subst’ <substitution list> ‘end’

<substitution list> ::=

<substitution> [ ‘;’ <substitution list> ]

<substitution> ::=
<replace message>
<replace instances |
<replace msc>

<replace message> ::=

[ ‘msg’ ] <message name> ‘by’ <message

<replace instance> ::=
[ ‘inst’ ] <instance name> ‘by’

<replace msc> ::=

[ ‘msc’ ]
‘empty’ <msc name> ‘by’
‘empty’ <msc name>
<msC name> ::= <name>
<message name> ::= <name>
<instance name> ::= <name>
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MSC Syntax

While MSC diagrams allows the user to specify the analysis and speci-
fication activitiesin great detail with graphica symbols, there are aso

fields that get their meaning from textual information only. The differ-
ent editing support facilities provided by the M SC Editor checkstextual

datato follow certain syntactic conventions as specified in MSC’ 96.

This section detailsthe syntax rulesthat areimposed by the M SC Editor
ontextual dataonly. Graphical syntax rules! are enforced automatically
by the MSC Editor and are not described here.

Summary of Lexical Rules

Thelexical elementsfollow MSC'96. They areidentica to the lexical
rulesfor HMSC, see* Summary of Lexical Rules’ on page 1696 for fur-
ther information.

Syntax Rules in Symbols
The descriptions below describes what text is allowed in the different
symbols, i.e. it is not adescription of the grammar in PR-form.

The grammar below informally describes the lexical units used as ter-
minal symbols. Refer to Z.120 for a complete description.

<name> ::= identifier as described above.
<text> ::= approximately the ASCII character set.

In the sections below each symbol will be described in the following
manner:

1. A short description of the symbol and/or its contents and purpose.

2. The symbolstextual grammar

3. Possibly any semantic restriction and/or notes. Refer to Z.120 for a
complete description of the semantics that apply.

Syntax Common with HMSC

All symbolsthat can take textual input in the HM SC are a so present
(and the same) as those found in the MSC. See " Syntax rulesin Sym-
bols’ on page 1696 for further information.

1. No checks are made on completeness, however.
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Syntax Specific for MSC

In addition to the symbols that are common HM SC symbols, the MSC
Editor supports the following symbols that contains text.

Comment Symbol Syntax
The text in acomment symbol isan informal explanatory text.

<comment text> ::= <text>
The text has no (formal) semantic and no restrictions.

Instance, Message and Timer Name syntax
The text identifies the entity

<instance name> ::

<message name>
<timer name>

name
name
name

Parameter Syntax

Both on messages and instance creations have parameters. In addition
the M SC also supports parameters on timers (currently nonstandard).
The Z.120 grammar for parametersis defined as follows:

<parameter lists> ::=
<parameter name> [ ‘',’ <parameter list> ]

Thisgrammar is neither ableto allow empty parameter lists, nor to take
parameters that are generated from SDL . Furthermore, the grammar
does not allow string literals. The MSC Editor (and associated tools)
supports the following, more relaxed, grammar:

<parameter list> ::=

[ <relaxed name> { ‘,’ <relaxed name> } * ]
<relaxed name> ::=
<parameter name> [ ‘(' <relaxed name> ‘)’ }

<parameter name> ::=
<name> |
<character strings> |
<character string 2>

The grammar of <character string 2> iSthe same asthe grammar
for the Z.120 <character strings except that the apostropheisre-

garded asthe Z.120 <other characters and the double quote ‘"’ is
reg&ﬁedasan<apostrophe>

1700 Teldlogic Tau 4.5 User's Manual July 2003



Syntax Summary

July 2003

Instance Kind Syntax
The instance kind describes the type of the instance

<instance kind>::=

[ <kind denominator> ] <identifiers>
<kind denominator> ::=
‘system’ | ‘block’ | ‘process’ | ‘service’
| <names>
<identifier> ::= [ <qualifier> ] <name>
<qualifier> ::= ‘<<’ <text> ‘>>’

Decomposition Syntax

Thistext is present if the instance is decomposed and describes the
name of the diagram that explains the decomposed instance in greater
detail.

<decomposition> ::=

‘decomposed’ [ <substructure references> ]
<substructure referrence> ::=

‘as’ <message sequence chart name>

Inline Heading Syntax
Thisisthe syntax for the text areain the inline expressions symbols.

<inline heading> ::=

‘alt’

‘par’

‘exc’

‘opt’

‘loop’ [<loop boundarys>]
<loop boundary> ::=

‘<’ <inf naturals> [ ‘,’ <inf naturals> ] ‘>
<inf naturals> ‘inf-’ <natural name>
<natural names> {o]1]2|3]4]|5|6]|7|8]|9}+

’
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Object Model Literature References

There is agrowing number of publications devoted to object modeling
techniques. The following two sources have been selected as defining
the Object Model supported by the OM Editor:

(5]

(6]

OMG Unified Modeling Language, version 1.3, June 1999
(document ad/99-06-08) Final Draft

Object Management Group
ftp://ftp.omg.org/pub/docs/ad/

Object Oriented Modeling and Design
Rumbaugh, Blaha, Premerlani, Eddy, Lorensen
Prentice-Hall (1991)

ISBN 0-13-630054-5

State Chart Literature References

There is agrowing number of publications devoted to state chart tech-
nigques. The following source has been selected as defining the State
Chart supported by the SC Editor:

(7]

(8]

Unified Modeling Language, version 1.1, Sept. 1997
UML Semantics (document ad/97-08-04)

UML Notation Guide (document ad/97-08-05)
Object Management Group
ftp://ftp.omg.org/pub/docs/ad/

Unified Modeling Language, version 1.0, January 1997
UML Semantics (document ad/97-01-03)

UML Notation Guide (document ad/97-01-09)

Object Management Group
ftp://ftp.omg.org/pub/docs/ad/
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MSC'96 Literature References

[9] Z.120 (1996).
M essage Sequence Chart (MSC).
ITU-T, Geneva, April 1996

[10] Message Sequence Chart
Syntax and Sematics
M.A. Reniers, Eindhoven University of Technology, 1999
IPA Dissertation Series 1999 - 7

[11] Object-Oriented Software Engineering
— A Use Case Driven Approach.
. Jacobson.
Addison-Wesley, 1992

[12] Tutoria on Message Sequence Charts (MSC’ 96)
Ekkart Rudolph, Jens Grabowski, and Peter Graubman

UML Literature References

[13] The Unified Modeling Language User Guide
Grady Booch, Ivar Jacobson, James Rumbaugh.
Addison-Wesley, 1998

[14] The Unified Modeling Language Reference Manual
James Rumbaugh, lvar Jacobson, Grady Booch.
Addison-Wesley, 1998

[15] The Unified Software Development Process
Ivar Jacobson, James Rumbaugh, Grady Booch.
Addison-Wesley, 1999
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