Chapter

9 Tutorial: Using
SDL-2000 features

Thistutorial describes how to usethe SDL-2000 featuresin Telel-
ogic Tau.

Inorder for you to fully take advantage of thistutorial, you should
be familiar with the SDL suite and the SDL Editor functionality.

Thistutorial isindependent from the Demon game example pre-
sented in the tutorial on the editorsand the Analyzer.

You can find additional infor mation on how to use the SDL-2000
featuresin “Working with Classes’ on page 1876 in chapter 44, Us-
ing the SDL Editor, in the User’s Manual.
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Purpose of this Tutorial

The purpose of thistutorial isto make you familiar with the SDL-2000
support in Telelogic Tau SDL Suite.

Introduction

Support in the SDL Suite

The Telelogic Tau SDL Suite supports the following SDL-2000 rel ated
features:

» Graphical design of data types (using class symbols)
» Textua algorithms

e Case sensitivity

» Operators without parameters

» Operators without return results.

Why SDL-2000?

The useful featuresin UML areincluded in SDL to facilitate the trans-
port from UML to SDL.
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Graphical Design of Data Types
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Telelogic Tau SDL Suiteoffersthefollowing graphical datatypedesign
features:

» Class Symbols
* Association Lines

* Aqggregation Lines

» TheBrowse & Edit Class dialog, see Editing a Diagram.

» The Class Information dialog, see Viewing a Class.

Class Symbols

With class symbols you can graphically design datatypes. The SDL ed-
itor handles class symbols much the same way as other SDL symbols.

-

Person

Figure 202 Class symbol
A class symbol has three separate text fields:
» namefield (1)
o attributefield (2)
» operator field (3)

The properties of aclass symbol can be set in the preference manager in
the same way asfor other SDL symbols, except for case sensitivity, see
“Case Sensitivity” on page 336. The size of the class symbol isadjusted
to the size of the text, and you cannot change them manually. Class
symbols cannot be collapsed or expanded.

Association and Aggregation Lines
There are two types of lines:

Teldlogic Tau 4.5 SDL Suite Getting Started 329



Chapter 9 Tutorial: Using SDL-2000 features

e Association lines

* Aggregation lines

— % Agsociation end bound
e % Agsociation two ends bound

—*  Aggregation not bound

Association Lines

Figure 203

An association links two types using UML notation. The types are:

» Block types
* Processtypes
» Datatypes

e Interfaces

Association lines can be both redirected and bidirected. Single associa-
tion lines (unidirectional associations) have aname and arole name.
Double association lines (bidirectional associations) have a name and

two role names.

Company

retired : Boolean;

Person employment
age: Integer;
name: CharString; employves foref} employer {own}

name: CharString:

Figure 204: Example of an association line

Aggregation Lines

Aggregations use the same format as associations.
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Aggregationsare used to indicate that aclassis asubset of another class
or apart-of relationship, e.g. asteering wheel isa subset of or apart of
acar. Aggregations can only be single directed.

Person

age: Integer;
name: CharString:

retired @ Boolean:

id

Xid
idHame: CharString
idMo: Integer;

Figure 205: Example of an aggregation line.
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Creating an SDL Structure

In thissection you will create asmall example and perform anumber of
actionsto learn what possibilities and limitations there are in the
SDL -2000 support in the SDL Suite.

File Edit Wiew Pages Diagrams Window Tools Help

Sl el = e ] =le] 4el2) 2]

[ 3

system Employed 1(1)

Person ermployment Company
age: Integer; name: CharStiing;
names: CharString: | employee foref} employer [ouwn}
tetired : Boolean;

id

Xid
idMame: CharString
idHo: Integer;

Figure 206: SDL diagram with class symbols

Working with Class Symbols
1. Startthe SDL Editor.

2. Placeaclass symbol in the diagram.

Y ou place symbols the same way as other SDL symbols, see ' Plac-
ing Block Reference Symbols’ on page 59 in chapter 3, Tutorial:
TheEditorsand the Analyzer. Y ou can move symbolsbut not resize
them.

3. Name the class symbol person.

All class symbols with the same class hame are treated as asingle,
merged class. See “Limitations’ on page 336 for more information
on naming issues.

4. Fill out the attribute and operator fields.
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5. Place two more class symbols in the diagram and name them com-
pany and xid.

6. Fill out the attribute and operator fields.

Working with Lines
1. Click the class symbol person. Two handles appears.

2. Select the square association handle and drag it to the class symbol
company. Theeditor draws aline whileyou are dragging. Y ou drag
lines the same way as linesin other SDL diagrams, see “Drawing
Channels between Blocks” on page 61 in chapter 3, Tutorial: The
Editors and the Analyzer.

Person

age: Integern
name: CharString; | employee foref}
retired ; Boelean;

. 4

Association Aggregation

Figure 207

3. Click the mouse button when you have reached the class symbol
company. Thelineis connected at both ends.

4. Name the association line and the role.

The name of an association is often averb phrase and the role often has
anoun as aname.
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Association name

Person [] Company
age: Integer; ame: CharString;
name: CharString; l:l

retired : Boelean;

Role name

Figure 208
5. Bidirect the line by selecting Bidirect from the Edit menu.
6. Give the second role aname.

7. Select the diamond shaped aggregation handle and drag it to the
class symbol xid.

8. Name the aggregation line and the role.

Moving Symbols and Lines

Y ou move symbols and lines the same way asin other SDL diagrams,
see “Moving and Resizing Symbols” on page 61 in chapter 3, Tutorial:
The Editors and the Analyzer.

Saving the Diagram

1. Savethediagram by the menu choice Save, by clicking the Save but-
ton or by <ctrls s.

Thefileis saved with the extension . ssy.

334 Teldlogic Tau 4.5 SDL Suite Getting Started July 2003



Editing a Diagram

Editing a Diagram

The Browse & Edit Class diaog lets you view and edit the complete
definition of aclassto ensure consistency between the attributes and op-
erators.

The dialog consists of two parts. The above part is where you browse
classesand all occurrences of each class. In the below part you can edit
the name, attributes and operators of a class.

All symbolsthat belong to the class you select in the Browse & Edit
Class diaog will be affected by the changes you makein the dialog. If
you want to edit the content in only one class symbol, you haveto select
the single symbol and edit the content in that symbol. For detailed in-
formation on how to edit class information, see”Browse & Edit Class
Dialog” on page 1877 in chapter 44, Using the SDL Editor.

Browse part [T

Scope: Diagram Emploped
’}Iasses: Person j

Show symbaol in: 1

Editing part Clazs Name: [Person
" Estemnal
= Attibutes:

" Operatars: Clear |

name CharString;

|
Mame: age
Pararmeters:
Sort: Integer
Brady Code:
=

] | Caticel | Help |

Figure 209: The Browse & Edit Class dialog
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336

Case Sensitivity

Case sensitivity applies to class symbols and it cannot be turned off in
the Preference Manager, though case sensitivity for other symbolsinthe
SDL editor can be switched off.

Class sensitivity appliesto both the namefield and the attribute field as
well asthe operator field.

If two classes have the same name but different cases (for example per -
son and person), they will be treated as two separate classesin the
Browse & Edit Class dialog and will not be merged into asingle class
when generating code.

For a detailed description, see “ Set-Case-Sensitive” on page 2416 in
chapter 55, The SDL Analyzer.

Limitations

Y ou can edit aclassin thisdialog when you have selected asingle class
symbol, but the dialog is not available if you select more than one class
symbol.

If the class name contains incorrect syntax the dialog will not be dis-
played.

Y ou cannot add syntax errorsto your classes asthe valuesyou enter are
syntactically checked.

Incorrect text in asymbol is not displayed in the dialog.

Edit the Diagram

1. Double-click the class xid or select the class xid and then select
Class.. on the Edit menu.

The Browse & Edit Class dialog is displayed with the class name
and its attributes or operatorsfilled in.

If there are more than one class with the same name, attributes or
operatorsfor all classeswith the same name will be shown inthe di-
aog.
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. Select class person from the Classes drop down menu. The content

of the attributes and operators fields changes to that of the class
Person.

. Change the name of the class person t0 Employed inthe Class

Name field and click OK.

The class hame has changed to Emp1oyed in the diagram.

. Open the Browse & Edit Class dialog again and select either of the

radio buttons Attributes or Operatorsto edit or view the attributes
or operators of the class Employed.

Thelist of the attributes or operatorsis displayed in thefield below
the radio buttons.

. You can now edit the information in the Name, Parameters, Sort

and Body Code fields.
The Parameters and Body Code fields are for operators only.

. Click OK.

Thedialog isclosed and all appropriate class symbolsin the current
SDL diagram are updated.
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Viewing a Class

The Class Information diaog lets you view the complete textual (PR)
definition of aclassin read-only format. If youwant to edit the diagram,
see “Editing a Diagram” on page 335.

For detailed information on how to view class information, see “ Class
Information” on page 1876 in chapter 44, Using the SDL Editor.

¥y Clage information

newtype Person struct

employer Own Company;

id Ref_ Xid:

age Integer:

nawe CharString:

operators

retired: -> Boolean;

endnewtype;
newtype Ref Person Ref (Person): endnewtype;
newtype Own Person Own(Person): endnewtype;
newtype Oref Person Oref (Person): endnewtype:

Close Show Mext Symbal [1] E dit Clazs Help

Figure 210: The Class Information dialog

Limitations
Thediaog is not availableif you select more than one class symbol.

View the Definition

1. Renametwo or more classeswith identical names (for testing of the
Classinformation dialog).

2. Select one of the classes and then select Class Information on the
Window menu.

The Class | nformation dialog, with the PR code for all classeswith
the same name, is displayed.

3. Select the Show Next Symbol button.

Thenext symbol, which is described by the line on which the cursor
isplaced, is displayed.
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The number in brackets shows the number of symbols that are de-
scribed by thislinein the current diagram. Y ou can browse through
all symbols, one by one, with the Show Next Symbol button.

4. If you decide that you want to edit the class, select the Edit Class
button and the Browse & Edit Class dialog for that classisdis-
played.

Textual Algorithms

Textual Algorithms

Telelogic Tau SDL Suite supports textual descriptions of algorithms.
Algorithms can be expressed within a Task symboal, e.g. if-then-else,
loops and decisions. For a detailed description of this feature, see “Al-
gorithmsin SDL” on page 137 in chapter 3, Using SDL Extensions.

Operators without Parameters and
Operators without Return Results

Telelogic Tau SDL Suite supports operators with no parameters or no
return value. For example, an aternative to an assignment statement
could be that an operator application statement invokes anon value re-
turning operator.

For adetailed description of operators and parameters, see “ Operators’
on page 82 in chapter 2, Data Types.
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Limitations
The following limitations are worth noticing:
» Inheritance lines are not supported.

» Comments added to a class symbol will not appear in the generated
PR code.

» CIF code generation for class symbolsis not supported.

» |f the same association has been drawn in several places, al instanc-
es have to be edited to change the association.

» Navigating from a class symbol is possible only by using
Tools>Navigate, since double-clicking aclass symbol will openthe
Browse & Edit Class dialog.

An Example of Using Class Symbols

Person Com
employment ey
age: Integer, rame: Char String;
name: CharString; | employee {oref} employer {own}
retired : Boolean;

Xid

idName: Char String
idNo: Integer;

Figure 211 Graphical representation of a data structure

The operator definition must be added in the Body Code part of the
Browse & Edit Class dialog. It might look like this:

operator retired returns Boolean { /*start of user defined
body code*/

return age > 64;

/* End of user defined body code */}

The above graph will then generate the following PR code.
newtype Person struct
employer Own_Company;

a_Company Ref_ Company;
id Ref XId;
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age Integer;

name CharString;

operators

retired: -> Boolean;
operator retired returns Boolean {/*start of user defined

body code*/
return age > 64
/* End of user defined body code */}
endnewtype;
newtype Ref Person Ref (Person); endnewtype;
newtype Own_Person Own (Person); endnewtype;
newtype Oref Person Oref (Person); endnewtype;
newtype XId struct

idName CharString;

idNo Integer;
endnewtype;
newtype Ref XId ref (XId); endnewtype;
newtype Own_XId own(XId); endnewtype;
newtype Oref XId oref (XId); endnewtype;
newtype Company struct

employee Oref Person;

a_Person Ref Person;

name CharString;
endnewtype;
newtype Ref Company Ref (Company); endnewtype;
newtype Own_Company Own (Company); endnewtype;
newtype Oref Company Oref (Company); endnewtype;
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