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|mplinks and Endpoints

Implementation links and endpoints areimportant conceptsin the
SOMT method (described in the SOMT Methodology Guidelines
startingin chapter 69intheUser’sManual). Thischapter describes
thetool support for implinks and endpoints. The following topics
are covered:

Link concepts

How endpoints and links ar e visualized
How to createlinks

The Entity Dictionary window

Link commandsin menus

The Paste As command

TheLink Manager tool
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The SDL suite supports creating and maintaining links between differ-
ent objects in asystem. Such links are used to show relations between
objectsin different documents. Objects that may be linked are:

e Text fragmentsin text documents

» Graphical objects and symbolsin OM, SC, HMSC, SDL and MSC
diagrams (but not text fragments in such diagrams)

» Documentsin the Organizer structure.

Implinks

Thelink concept in the SDL suite is designed to support the SOMT
method, further described in the SOMT Methodology Guidelines start-
ing in chapter 69 in the User' sManual. In SOMT, an important relation
isthat one object can be seen as an implementation of another object.
For thisreason, links between objects are often referred to asimplemen-
tation links, or implinks. For instance, a textual object in the require-
ment analysis may beimplemented as an object classin the system anal-
ysis, and later as a process type in the design model.

Implinks are the result of a design decision taken during the devel op-
ment of a system. Using implinks enables traceability between the dif-
ferent models and phases, so that the usage of a particular object or con-
cept can be followed from requirements all the way down to code. An-
other important aspect of implinks is that they facilitate consistency
checks between the different models.

Links and Endpoints

A link has two endpoints, one at each of the objects that are linked to-
gether. Endpoints can be created for objects without creating alink, i.e.
endpoints are entities separate from links. When alink is created, end-
points are created automaticaly, if they do not already exist. It is possi-
ble to have any number of links connected to an endpoint. Endpoints
and links can be created from the Organizer and the editors.

Links are bidirectional, i.e. they can be traversed (followed) in both di-
rections. Even so, alink hasa“default” direction, defined when the link
is created, to indicate the intended direction. This means that an end-
point is either alogical “from” endpoint, or alogical “to” endpoint.
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A link has aname and optionally a comment. The name indicates the
type of link, e.g. “implementation link”, and the comment is used to de-
scribe the link.

Link File

Information about endpoints and linksis stored in acentral link file (ex-
tension .sl1i), whichisreferred to from the Organizer’s system file.
This approach makesit easy to get an overview of existing endpoints
and links, and to make consistency checks. Thelink fileis saved when-
ever the system is saved. Thelink file, and its defined links, are man-
aged by a dedicated tool, the Link Manager (see“Tool Support and Op-
erations’ on page 432).

Information about endpoints are aso stored in the individua docu-
ments. However, link information is only stored in the link file.

Local Link File

Tomakeit easier to use the endpoint and link featuresin amultiuser en-
vironment, the concept of alocal link fileisprovided. Thisisapersonal
link file for one user, storing all changes made to endpoint and link in-
formation compared to the global file, the master link file. A controlled
merge operation is provided to update the master link filewith thelocal
link file information. These operations are available as services in the

Telelogic Tau Public Interface (see” Link File Services” on page552in
chapter 12, The Telelogic Tau Public Interface).
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By default, endpoints are marked in a special way in the editors and in
the Organizer. The markers are slightly different depending on whether
or not any links are connected to the endpoint.

Endpoints in Graphical Editors

In the SDL Editor and the SDL suite diagram editors, the endpoint
marker isasmall triangle in the upper left corner of the object’ s enclos-
ing rectangle. Thetriangleisfilled if the endpoint has any links connect-
edtoit.

FBlock Endpoints = =

Endpoint_only With_links

Figure 132: Endpoints with and without links

For linesinthe SDL, OM. SC and HM SC diagrams, the marker appears
on the name or signal list associated with theline. In SDL diagrams, it
isalso possible to create endpoints on other text elements associated
with the line.

Class1

[ 4 Class2
Process] Process? Mame

Figure 133: Endpoints on lines and text attributes

For linesin MSC diagrams (messages, timers, create requests), the
marker normally appears at the “start” end of the line.
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Figure 134: Endpoints on MSC lines

Y ou can hide the endpoint markers by changing the option Show Link
Endpoints in the Editor Optionsin the View menu, or by setting the ed-
itor preference ShowLinks to off.

Note:
Endpoint markers are never shown when printing a diagram.

Endpoints in Text Editors

Inthe Text Editor, endpoints are shown as underlined text, regardlessiif
they have links connected to them or not. The endpoint text can be
shown as normal text by changing the option Show Link Endpointsin
the Editor Optionsin the View menu, or by setting the Text Editor pref-
erence ShowLinks to off.

In the Emacs editor (on UNIX), endpoints without links are by default
shown as blue, underlined text, whereas endpoi nts with links are shown
asbold, blue, underlined text. The default font faces can be changed; see
“Type Faces for Endpoints” on page 403 in chapter 7, Emacs Integra-
tion.

In MS Word (in Windows), endpoints without links are shown as blue,
underlined text, whereas endpoints with links are shown as bold, blue,
double underlined text.

Endpoint text is always shown as hormal text when printing a text doc-
ument.

Telelogic Tau 4.5 User's Manual 431



Chapter 10 Implinks and Endpoints

Endpoints in the Organizer

In the Organizer, the endpoint marker appearsin the sameway asinthe
graphical editors, i.e. atriangle in the upper left corner of the document
icon.

EI MSC Endpoints
D Block Endpoints
Figure 135: Endpointsin the Organizer.

The endpoint markers are always shown in the Organizer, and they are
also shown when printing the Organizer window.

Tool Support and Operations

432

Operations on endpoints and links are supported in the Organizer, the
diagram editors, the Text Editor and the Link Manager.

In the editors, the possible operations are identical and can be found in
the Link submenu of the Tools menu (see”“Link Commandsinthe Tools

Menus’ on page 442). The operations include:

Creating and deleting an endpoint

Creating and deleting alink

Traversing alink (bringing the other endpoint into view)

Opening the Link Manager

In the Organizer, the available operations in the Tools menu are limited
to creating and deleting an endpoint, and opening the Link Manager.

In the editors, it is also possible to open the Entity Dictionary from the
Window menu. The Entity Dictionary lists all endpointsin the system,
together with the documents making up the Organizer structure. It is
mainly intended for re-use of entity names, but & so supports creating
links. See “The Entity Dictionary” on page 434.

The Link Manager shows all endpoints and links in the system. It sup-
ports the following main operations:

» File operationson thelink file

» Creating and deleting links

» Editing alink’s direction, name and comment

» Performing consistency checks on endpoints and links
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Itisnot possibleto create and delete endpointsin the Link Manager. For
moreinformation about the Link Manager, see” The Link Manager” on

page 462.

Creating Links

July 2003

There are basically three different ways to create links:

1. Manually, by linking together two endpoints.

This operation requires two aready existing endpoints. The end-
points may have been created manually, or as an effect of creating a
link earlier.

This operation is only available through the use of the Link Manag-
er. See “Create Link” on page 468.

Manually, by linking together an endpoint and a selected object.

Thisoperation requires an already existing endpoint (selected inthe
Entity Dictionary), and a selected object in an editor. The endpoint
may have been created manually, or as an effect of creating alink
earlier. The selected object does not have to be an endpoint.

This operation is available from the editors and the Entity Dictio-
nary. See “Link > Create” on page 442.

. Automatically, by copying and pasting an object (Paste As).

This operation does not require any existing endpoints. An object is
first selected and copied in an editor. The object isthen pasted in an
editor or in the Organizer by using the Paste As menu choice. This
transforms the object, if necessary, and automatically creates alink
between the copied and pasted object.

This operation is available from the SDL, MSC, OM and Text Edi-
tors and the Organizer and supports the SOMT method. See “ The
Paste As Command” on page 448. It isnot availablein the SC/HM-
SC Editor.
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The Entity Dictionary Concept

The purpose of the Entity Dictionary isto provide easy accessto names
of entities being used in the system, and a possibility to reuse these
namesin all parts of the system. The entities that the Entity Dictionary
manage are all the link endpoints defined in the system, as well as all
diagrams, documents and modules found in the Organizer structure.

The Entity Dictionary is accessible from the SDL suite editors. The
names in the Entity Dictionary are available for reusein all texts and
graphical objects found in the graphical diagrams. However, the Text
Editor does not support reuse of texts in text documents.

The Entity Dictionary is also used for creating links between objects
and existing endpoints when using the editors.

Relations to Editor Windows

The Entity Dictionary isimplemented as a model ess dialog window.
There is not asingle Entity Dictionary window, but one window for
each type of diagram (SDL, MSC, OM, SC, HM SC and text). All Entity
Dictionary windows contain exactly the same information, and all the
windows are updated when a change is made. The reason for having an
Entity Dictionary window for each editor type is that operationsin the
window apply to the object currently selected in the respective editor.

Since there might be several editor windows showing different dia-
grams/documents, there is a need to define the current window. Thisis
the editor window that will be associated with the Entity Dictionary,
and al operations will act on the current window. The current window
isthe editor window where the user | ast performed a menu command or
amouse click detected by the editor.

The editor associated with an Entity Dictionary window isknown asthe
parent editor. The editor type is reflected in the window title of the En-
tity Dictionary window, thus making it possible to distinguish the dif-
ferent Entity Dictionary windows, and to determine the parent editor
that the Entity Dictionary operations will affect.
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Entity Dictionary Window

The Entity Dictionary Window can be opened from all of the editors
through the use of the menu choice Entity Dictionary in the Window
menu.

¥ Entity Dictionary - System DemonGame/1

X = 2|2 ] #| =] 2|

|»

=— Diagram Structure

— My first DL systemn
[ ] Svstem DemonGame
—{ | Block Reference DemonBlock
—{ | Block Reference GameBlock
Biock GamesBlock

Process Main

Praocess Games

Biock DemonBlock

% Process Demon
] Class ClassDiagram

—F—] Object Objectf
L] Class Class1
= Other Documents
MSC DemonGamea —
<> Condition Losing
= Instance Head Main

NI

Figure 136: The Entity Dictionary window

Contents and Structure

Thewindow listsal the defined link endpoints, following the structure
of diagrams and filesin the Organizer. By default, every item in the Or-
ganizer isrepeated, and theindentation of itemsisalso repeated. All Or-
ganizer items and link endpoints listed in the window are known as en-
titiesin the Entity Dictionary.
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Below each Organizer item, the link endpoints defined in that item are
listed with indentation:

* Below each SDL diagram, the symbols marked aslink endpointsare
listed.

» Beow each MSC diagram, the instances, messages and other sym-
bols marked as link endpoints are listed.

» Below each OM diagram, the names of all the classes, instancesand
other symbols marked as link endpoints are listed.

* Below each text document, the text fragments marked as link end-
points are listed.

For an Organizer item that contains both sub-documents and link end-
points, the endpoints are listed first, followed by the sub-documents.

It is possible to hide the Organizer itemsto display only the link end-
points; see “The Filter Dialog” on page 440 for more information.

The information in the Entity Dictionary is updated whenever alink
endpoint is created, changed or cleared in any of the editors or the Link
Manager, or when the Organizer structure is modified.

Entity Icons

Each entity has an associated icon that identifies the type of the entity,
i.e. thetype of the endpoint object. Entities that already have an estab-
lished icon in the Organizer or the Index Viewer use the sameiconin
the Entity Dictionary, with afew exceptions. The icons specific to the
Entity Dictionary are:

Diagram Heading
Diagram Extended Heading
OM Class

OM Object

OM Association
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OM Aggregation
OM Generalization

SC Transition
MSC Message

MSC Create

MSC Timer Set
(H)MSC Reference

HMSC Start
HMSC Stop
HMSC Connection

Text symbols and text fragments

Textual Notation

Thetype and name of an entity is shown to theright of the icon. For en-
tities containing a name, such as diagram symboals, this name s listed.
For other symbols and text fragments, the first 25 characters are shown.

The cases when a diagram reference symbol, a diagram heading, or an
Organizer document isan endpoint will result in duplication of informa-
tion in the Entity Dictionary. To distinguish between such endpoints
and the structure of Organizer documents, the following textual nota-
tions are used:

« Link endpoints are listed using aplain font face.

« Documentsand other Organizer itemsthat are not endpointsare list-
ed using an italic font.

» Endpointsthat are diagram reference symbols contain the word
“Reference” after the diagram type.

« Endpointsthat are diagram headings has the word “Heading”, “Ad-
ditional Heading” or “Extended Heading” as the entity type.

Figure 136 on page 435 shows examples of these textua notations.

Telelogic Tau 4.5 User's Manual 437



Chapter 10 Implinks and Endpoints

438

BE

4l

Operations in the Entity Dictionary

The Entity Dictionary window does not contain a menu bar. Operations
are available as quick buttons or as popup menus.

Quick Buttons
The following quick buttons are specia to Entity Dictionary window.

Close
Close the Entity Dictionary window.

Create Link

Createalink between the endpoint selected in the Entity Dictionary and
the object selected in the parent editor. The quick button is dimmed if
not two such selections are present. If the parent editor isa Text Editor,
the selected text must be an already existing endpoint.

The Create Link dialog is opened; see Figure 139 on page 443.

Insert

Insert the text in the selected symbol in the Entity Dictionary at the in-
sertion point in the object selected in the parent editor. The quick button
isdimmed if not two such selectionsare present. If text isselected in the
parent editor’ s text window, thistext isinstead replaced.

This button is not available in the Text Editor’s Entity Dictionary.

Replace

Replace the text content of the object selected in the parent editor with
the text in the selected symbol in the Entity Dictionary. The quick but-
ton is dimmed if not two such selections are present.

This button is not available in the Text Editor’ s Entity Dictionary.

Undo

Undo the most recent text operation in the Entity Dictionary (Insert, Re-
place, Undo). The quick button is dimmed if the selection in the parent
editor has changed to another object.

This button is not available in the Text Editor’ s Entity Dictionary.

Filter
Filter theinformation listed in the Entity Dictionary. See“The Filter Di-
alog” on page 440 for more information.

Show Editor
Raise the parent editor window.
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Popup Menus

The following tables lists the available operations in the popup menus
of the Entity Dictionary window.

On the Window Background

Appearswhen no symbol is selected and the menu isinvoked in an area
not containing any symbols.

Expand All Expands all collapsed symbols.

Collapse All Collapses al symbols; only root symbols will
be shown. Collapsed symbols are indicated
withasmall triangledirectly bel ow the symboal.

Show Editor Raises the parent editor’s window.

On a Document Symbol

Appearsif an Organizer document symbol is selected, or themenuisin-
voked where a document symbol is selectable.

Expand Expands a collapsed symbol one level down.

Expand Substructure | Expands the entire substructure of the symbol.

Collapse Collapses the substructure of the symbol.

On an Endpoint Symbol

Appearsif anendpoint symbol isselected, or themenuisinvoked where
an endpoint symbol is selectable.

Show Definition Brings up an editor window, or the Organizer
window, where the endpoint is selected.

Double-Clicks

If thereisaselection in the parent editor and asymbol in the Entity Dic-
tionary isdouble-clicked, the text of the symbol isinserted in the parent
editor. A double-click thus correspondsto using thelnsert quick button;
see “Insert” on page 438. Thisfunctionality is not available in the Text
Editor’ s Entity Dictionary.
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The Filter Dialog

The Filter dialog is opened when the Filter quick button is pressed in
the Entity Dictionary window. The Filter dialog controls what isto be
shown in the Entity Dictionary window.

Filter Options E
— Endpoints

Select endpoint types that should be Ihidden 'l
Start 3
Procedure Start
Macro Inlet
Shop
Pracedure Retun
tacro Outlet
State hd

Show endpoints with filker:

— Show:

v Organizer Stucture

¥ Diagram bype names

¥ Endpaint type names

ok | Defau

Cancel | Help

Figure 137: The Filter dialog

Select endpoint types that should be

Telelogic Tau 4.5 User's Manual

This option menu controls whether the selected endpoint types
should be hidden or shown. The possible endpoint types are shown
in amultiple selection list, in which any number of items can be se-
lected. If the option menu is set to shown, only the selected endpoint
typesarelisted in the Entity Dictionary. If the option menu is set to
hidden, the selected endpoint types are hidden, and the ones not be-
ing selected are thereby shown.
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«  Show endpoints with filter

Thistext field is a pattern for matching endpoint names. Only end-
points whose names match the pattern are shown in the Entity Dic-
tionary. The string has the same syntax as anormal UNIX file pat-
tern, and may contain the elements‘*’ (zero or more characters), ‘ 7

(exactly one character), and ‘[...]" (any character within the brack-

ets).

An empty text field matches any name, i.e. itisequal toasingle‘*’.
e Organizer Sructure

Thisoption controlswhether the documents making up the Organiz-
er structure are shown. If not set, only endpointsarelisted in the En-
tity Dictionary.

» Diagramtype name

This option controls whether the diagram type names in the Orga-
nizer structure are shown. If not set, only the names of the diagrams
are shown in the Entity Dictionary.

» Endpoint type names

This option controls whether the endpoint type names are shown. If
not set, only the names of the endpoints are shown in the Entity Dic-
tionary.

e Default

Resetsthe Filter dialog to its default settings, but does not close the
dialog. The default settings are:

— Theendpoint type list contains no selection.

— Theendpoint type option menu is set to hidden.
— Theendpoint name filter is empty.

— Thethree Show options are set.
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This section describes the link-related commands that are availablein
the Link submenu in the Tools menu of the Organizer and al SDL suite
editors.

Note:
None of these commands are possible to Undo.

The Organizer only supports a subset of the link commands.
The Link submenu contains the following menu choices:

Link > Create

Link > Create Endpoint
Link > Traverse

Link > Link Manager
Link > Clear

Link > Clear Endpoint

Link > Create

This menu command creates alink between the object selected in the
editor and the object selected in the Entity Dictionary. If two such ob-
jects are selected, the Create Link dialog is opened (see Figure 139 on
page 443). The editor object does not need to have alink endpoint de-
fined to be able to create alink, i.e. only one of the objects need to be
present in the Entity Dictionary. It is possible to create alink to itself.

Note:

In the Text Editor, the selected text must already be alink endpoint.
It is not possible to create linksto text that is not an endpoint.

If no object is selected in the editor, or no endpoint is selected in the
Text Editor, the menu command is dimmed.

If no object is selected in the Entity Dictionary, or the Entity Dictionary
has not been opened, awarning dialog isissued (see Figure 138) and the
Entity Dictionary window is opened or raised. When the dialog is
closed and theinstructions given in it are followed, the Create Link di-
alog is opened.
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Error

To be able ta create a link there must be an
endpoint zelected in the Entity Dictionan.
Select an endpoint and then press the Create Link button.

Figure 138: The Create Link warning

The Create Link dialog looks like this:

Create Link
_ (el
Link Block Reference GameBlock Class &
& from
Link namme: Ilmplementation Link. Select... j
Link commett:
I =l

¥
A L2
Create | Cancel | Help |

Figure 139: The Create Link dialog

» Link <editor object> to/from <entity dictionary object>

Thetwo selected objectsarelisted at either side of theto/fromradio
buttons. The radio buttons control which of the objectsthat isto be
the logical to and from object. Link to is the default.

e Link name

The name of the link. A name can be entered or edited in the text
field, or be selected from the associated option menu. Thefivelatest
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used link names when creating links will be available in the option
menu, and the name in the text field is preset to the latest used link
name. A link name must be specified.

e Link comment

An optional comment text, to be provided by the user. The text box
isinitially empty.

e Create

Creates alink between the two objects. The link will be visiblein
the Link Manager and the endpoint objects are marked as being an
endpoint with at least onelink, i.e. if the editor object was not al-
ready an endpoint, it will be created.

If the Entity Dictionary window was opened because of the Create Link
command, it will stay up until the user explicitly closesit.

Link > Create Endpoint

Thismenu command defines the currently selected object asalink end-
point. The endpoint isimmediately added to the Entity Dictionary and
the Link Manager. The object is marked as alink endpoint in theinvok-
ing tool — an editor or the Organizer. (See “Visualization of Endpoints
and Links” on page 430.)

Thiscommand is dimmed if not exactly one object that can be defined
asalink endpoint is selected, or if the object already is an endpoint.

This command is aso available in the popup menus of all editors and
the Organizer.

Link > Traverse

This menu command traverses an existing link from the currently se-
lected object. Thisis done by opening the tool where the other link end-
point isdefined (an editor or the Organizer) and selecting the other end-
point object.

This command is dimmed if more than one object is selected, or if the
selected object has no links defined.

This command is aso available in the popup menus of all editors and
the Organizer, as Traverse Link.
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If thereis only onelink defined from the object, that link is traversed,
as described above. If more than one link exists, a dialog showing all
links is opened and one of the links has to be selected.

Traverse Link

Traverse Link |
Cancel |
Help |

Select a link to traverse:

Figure 140: The Traverse Link dialog

The dialog presents alist of al linksto and from the object in the fol-
lowing form:

From | To <type and name of linked object>, <file name>

The type and name of the linked object follow the same notation asin
the Entity Dictionary; see“Textual Notation” on page 437. Thefile
name of the document where the linked object is found contains a path
if thefileis not in the Organizer’s Source Directory.

* Totraversealink, select thelink and click the Traverse Link button,
or double-click the link.

Link > Link Manager

This menu command opens or raises the Link Manager window. If ex-
actly one object is selected and this object is alink endpoint, this end-
point will be selected and made visiblein the Link Manager. This com-
mand is never dimmed.

For moreinformation about the Link Manager, see”“ TheLink Manager”
on page 462.
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Link > Clear

Thismenu command removes one or morelinksto or from the currently
selected object. However, the link endpoints are preserved. This com-
mand is dimmed if more than one object is selected, or if the selected
object has no links defined.

Caution!
Removing alink cannot be undone.

A dialog showing all linksis opened and one or more of the links hasto
be selected.

Clear Link

Mo Undo available. Select link[z] to clear:

Clear |
7o Condition Losing ) "
From Object Object] Cancel |
_»l_l Help |

Figure 141: The Clear Link dialog
Thelinks to and from the object are listed in the following form:
From | To <type and name of linked object>

Thelist of linksis a multiple selection list, in which one or more links
can be selected. When a selection is made in the list, the Clear button
becomes active.

To remove links, select the linksin thelist and click the Clear button.
A link isremoved from both endpoint objects, but the link endpoints
themselves are not removed. If either of the endpoint objects had only
thislink defined, and no others, the mark of the object changesto indi-
cate that the object is only an endpoint with no links defined. For infor-
mation on how to remove an endpoint, see “Link > Clear Endpoint” on

page 447 (below).
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Link > Clear Endpoint

This menu command removes the link endpoint from the currently se-
lected object, and subsequently al links connected to the endpoint.

This command is dimmed if more than one object is selected, or if the
selected object is not an endpoint.

If the selected object has no links connected to the endpoint, the end-
point is removed without further user interaction. The endpoint is re-
moved from the Entity Dictionary and the Link Manager. The object is
no longer marked as alink endpoint in the invoking tool (an editor or
the Organizer).

Note:

In the Text Editor, this command can also be used to reduce the ex-
tent of an already existing endpoint. If the selection only indicatesa
partial range of the endpoint, at the start or end of the endpoint, adi-
alog will appear allowing you to choose whether to remove the en-
tire endpoint, or just remove the selected part of the endpoint from

the selection.

If apartial range in the middle of the endpoint text is selected, the
only possibilities are to remove the entire endpoint or cancel the op-

eration.

If the selected object has one or more links connected to the endpoint, a
warning dialog isopened, sincethe operation of removing alink cannot
be undone:
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The command Paste As is available in the Edit menu of the Organizer
and in the SDL suite editors (except for SC or HM SC diagrams).

The Paste As command is used to paste a copied object as another ob-
ject, and at the same time create an implementation link between the
copied and pasted objects. It isalso possibleto paste a cut object, but in
this case no link can be created.

Itispossibleto paste the object into an editor different from the one the
object was copied from. Thisrequires atransformation of the object ac-
cording to the user’s choice.

Paste As supportsthe SOMT method, which governsthe possible trans-
formations for a particular object. See the SOMT M ethodology Guide-
lines starting in chapter 69 in the User’sManual for information and ad-
vice on when to use a particular transformation.

Note:

The normal Paste command in the Edit menu isvery different from
Paste As. A normal paste can only be performed in the same editor
asthe object was copied from, and the pasted object isasfar as pos-
sible an identical copy of the object.

The Paste As Process
The process of using Paste As consists of the following steps:

1. Copy (or cut) an object to the clipboard.

A single object is selected and copied to the clipboard by using the
Copy command in the Edit menu of the editor. The Paste As com-
mand supports the following objects being copied:

— A classsymbol inan OM Editor.

— An object symbol in an OM Editor.

— A text fragment in a Text Editor that either contains no end-
points or exactly matches an endpoint.

Itisthus not possibleto use Paste Aswith copied SDL or MSC sym-
bols, or with Text symbols copied in an OM Editor.
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. Paste the object using Paste As.

In the desired editor or the Organizer, the Paste As command is se-
lected from the Edit menu. The menu choice is dimmed if:

— More than one object was copied.
— Anobject different from the list above was copied.

— The copied object cannot be pasted into thetoal, i.e. thereisno
transformation defined for this particular object—tool combina-
tion. The possibletransformationsarelisted in “ Transformation
Scheme” on page 452.

After selecting the menu choice, the Paste As dialog is opened. See
“The Paste As Dialog” on page 450.

. Select the type of object to paste the copied object as.

In the Paste As dialog, the possible resulting object types are listed
in an option menu. The object types listed reflects the transforma-
tions possible for this particular copy—paste situation. If the desired
object typeis not present in the list, the user may have to change
which object isbeing copied, the editor where the paste is made, or
(for the SDL Editor) the type of SDL diagram being pasted into.

. Select the type of link to create, if any.

Inthe Paste Asdialog, it is possible to change the default of creating
an “Implementation Link” between the copied and pasted objects.
See"The Link Info Dialog” on page 451. If the object was cut in-
stead of copied, no link can be created.

. Place the pasted object.

If the pasted object isagraphical symbol, a“floating” symbol must
be placed with the mouse in the usual way, and the paste can be can-
celled by pressing <Escs. If the pasted object is atextual descrip-

tion or an Organizer document, the object is placed at thetext cursor
or the current selection.

. Edit the pasted object, if needed.

The results of the object transformation may not be complete or ac-
curate. The user may need to change the pasted object to achieve the
desired result.
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The Paste As Dialog

The Paste As dialog is opened when Paste As is selected from the Edit
menu.

Paste As

Paste Clags Clags1 as Paste Az

Link Info...

v Create link from copied object to pasted object
Link name: Implementation Link

Cancel

Help

Figure 142: The Paste Asdialog
» Paste <copied object> as

The option menu contains all possible types of objects that can be
created in the current situation; in some cases, only asingle alterna-
tiveisavailable. A default object typeis pre-selected. The possible
object types and the default are presented in “ Transformation
Scheme” on page 452.

» Createlink from copied object to pasted object

This option controlswhether alink isto be created between the cop-
ied and pasted objects. Thisis by default set, and the link will al-
ways be made from the copied object to the pasted object. If the ob-
ject was cut instead of copied, this option is dimmed.

e Link name: <link name>

States the name of the link to create, and is only valid if the Create
link option is set. By default the link name is “Implementation
Link”, but this can be changed in the Link Info dialog; see below.

e PasteAs

Closesthe dialog, creates an object of the selected type, pastesitin
theinvoking tool (the Organizer or an editor), and optionally creates
alink. In graphical editors, pressing <Esc> cancels the paste.
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Link Info

Brings up the Link Info dialog (see below), where the attributes of
the link can be changed before it is created. This button is dimmed
if the Create link option is dimmed or not set.

The Link Info Dialog

The Link Info dialog is opened when the Link Info button is pressed in
the Paste As dialog.

Link Info
Link name: IImpIementation Link. ISeIect... j
Link. comment:
This is @ comment] ;I
4 _'I_I
ak. I Cancel | Help |

Figure 143: The Link Info dialog
Link name

An editable text field specifying the name (type) of the link to cre-
ate. The nameis preset to “Implementation Link”. The five latest
used link nameswhen creating linksis availablein the Select option
menu. Selecting a name from this menu inserts the name into the
text field.

Thelink name text field must not be empty.
Link comment

An optional comment text to be provided by the user. Thetextinthe
comment field isinitially empty. The comment associated with a
link can only be viewed and changed later on by using the Link
Manager.
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Transformation Scheme

The table below presents al the possible object type combinations for
the copied and pasted object in the Paste As operation. The presel ected
choice shown when the Paste As dialog is opened isshown in bold face.

Copied _PasteAs Paste As _PasIeAs Paste As _PasteAs
. in OM . . in MSC . . in Orga-
object Editor in SDL Editor Editor in Text Editor nizer
Class Class System Type — C++ class System
(inOM | Object Block Type C struct
Editor) Block IDL Module
Process Type IDL interface
Process ASN.1 se-
Service Type guence
Service
Text symbol with
NEWTY PE
Text symbol with
SDL interface
Object | Class Block instance — — System
(inOM ] Object Processinstance
Editor) Service instance
Text Class — Instance | Textfragment | MSC
fragment | Object Message
(in Text
Editor)
Note:
Not al object types are possible to Paste Asin all situations. Espe-
cialy inthe SDL Editor, the available object types depend on which
diagram type the Paste Asis performed in.
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Transformation Details

The details of the specific object transformations are described in the
following subsections. Please refer to the abovetable to see which tools
that support a particular object transformation.

Some general transformation details are:

» Thename of acopied symbol can be empty. When pasted asan SDL
diagram, the name “EmptyName” will be used.

* InSDL diagrams, if the name used for a pasted symbol will bein
conflict with an already existing name, the pasted name will be the
original name suffixed by “_<number>". For example, if “Name”
already existsfor areference symbol inan SDL diagram, the pasted
symbol will have the name“Name_1". The number isincremented
until the name is unique.

e Thesize of the pasted SDL, MSC and OM symbols are the same as
when a symbol is manually picked from the editor’s symbol menu.

» The exact layout of generated diagrams may not be depicted cor-
rectly in the following illustrations. Only the upper left part of adi-
agram is shown.

Pasting an OM Class

An OM class may be represented and defined by several class symbols
inthe OM diagrams. Thisisthe caseif morethan one class symbol with
exactly the same class nameisfound within the OM scope (the diagram
itself or the diagrams in the same Organizer module).

When an OM classispasted, all classsymbolsdefiningtheclassin the
scope are considered. It isthe combined set of attributes and opera-
tionsin the class symbols that will be used in the transformation to the
pasted object.

In the following descriptions of object transformations, we use the two
class symbols shown in Figure 144 (within the same scope) asageneric
example. Regardless of which class symbol is copied, both class sym-
bols are considered in the transformations.
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ClassMame

Attrl

Operl

ClassMame

Aftr2 : Type

Oper2 (F1 2 T13: ReturnType faynct
Oper3 (P11 :T1, P2 T2% {asynch

Figure 144: Two class symbols in the same scope

Note:

Even if there are more than one class symbol in the scope, only the
copied symbol will be linked with the pasted object (if alink is cre-
ated). Links are not created for the other symbolsin the scope.

Paste As object, with description

Resulting objects and diagrams

Class symbol

The pasted classis ssmply a copy of the
merged class.

Classhame

Attrl
Attr2  Type

Operl § 3
Oper2 { F1:T1 3 : ReturnType {syne b
Oper3 { P1:T1, P2 :T2 5 {async §

Object symbol

The pasted object contains the merged
attributes of the class. The object is
named ‘@ followed by the class name.

aClassMame : ClassMame

Attrl
Attr2

System Type diagram
Block Typediagram
Block diagram

Inthese cases, only areference symbol is
created, not any contents of the diagram.

system

ClassMame ClassMame

ClassMare

454

Telelogic Tau 4.5 User's Manual

July 2003




The Paste As Command

Paste As object, with description

Resulting objects and diagrams

Process Type diagram
Service Type diagram

A reference symbol iscreated, aswell as
the referenced diagram with some con-
tents.

The keyword “{async}” after an opera-
tion meansthat it will be transformed us-
ing asignal interface. A gate named ‘G’
followed by the class name, and asignal
list named “SL” followed by the class
name, is added.

The keyword “{sync}” after an opera
tion meansthat it will be transformed us-
ing an RPC interface. The procedure di-
agramiscreated with an additional head-
ing symbol containing FPAR and
RETURNS statements for parameters
and return type.

If no keyword is given, signal interface
is the default for operations without re-
turn value, and RPC interface is the de-
fault for operations with return value.

NOTE: Text symbols containing the
declarations of the signal list and the re-
mote procedures must be created by a
separate Paste As operation, usually ina
diagram at ahigher level. See “Text
symbol with SDL interface” on page 456
(below).

[

ClassMame

[(SLCIa,ssNa,me)] l GClassMame

Process Type Classhame

Uy DCL
; P A,
D G e T T - Attr2 Type;

ExPORTH
Cper?

Exported Procedure Oper?

VRITI !
RETURMS ReturnType;|

'
'
gt el L
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Paste Asobject, with description

Resulting objects and diagrams

Process diagram
Service diagram

The same transformation as for process
type and service type, but the signal in-
terface is added as a SIGNALSET state-
ment in the additional heading symbol.

NOTE: Text symbols containing the
declarations of the signal list and the re-
mote procedures must be created by a
separate Paste As operation, usually ina
diagram at a higher level. See“ Text
symbol with SDL interface” on page 456
(below).

L Ll

ClassMame

Process ClassMame

I A
Y

- -
ISIGNALSET (SLClss Name);

R, 2

DCL
Aftr1
Attr2 Type;

EXPORTH
Cper?

Exported Procedure Oper?

L PITI !
RETURMNS ReturnType;|

]
]
[l § ot

Text symbol with SDL interface

A text symbol is added, containing dec-
larationsfor thesignal list and/or remote
procedures, as described for processtype
and service type above.

MEET Oper1, Oper3(T1, T2y
SIGMALLIST SLClassMame = Oper1, Oper3;

REMOTE PROCEDURE Oper2; FFARTI;
RETURMS ReturnType;

456
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Paste As object, with description

Resulting objects and diagrams

Text symbol with NEWTYPE

A text symbol is added, containing a
NEWTY PE definition. Operator dia-
grams are added for all operations, with
additional heading symbols containing
FPAR and RETURNS statementsfor pa-
rameters and return type.

If an operation does not have parameters,
a parameter isinserted with the class
name astype. The class nameis also
used as return type if an operation does
not specify any.

MEWTYFE ClasshName STRUCT

Attr! operatar
Attr2 Type, Dperl
OFERATORS

Oper1 : ClassMame -» Clazshame;

Oper2 : T -+ ReturnType;

Oper3 1 T1, T2 -» ClassName;
OFERATOR Oper1 REFEREMCED,
OF ERATOR Oper2 REFEREMCED; operator
OFERATOR Oper3 REFEREMCED, D 2
ENDNEWTYPE Classhame; per
Operator Operl

E—J ---------------- i‘\ operator
FP&R !

i F1 ClazsName; | Pperd
IRETURMNS Class Mame;)

Operator Oper2 Operator Oper3
T ™ LT ™
FPan - iFPaR 4
LPITI; ! LRI, '
IRETURNS ReturnType;i | P2T2; |

""""""""" IRETURNS Class Mame;|

System diagram

In the Organizer, the system diagram is
added in the same way as for the Add
New operation, i.e. the diagram is added
asanew root diagram at the current se-
lection. The diagram is also opened in
the SDL Editor.

T:I System ClassName

Ik

System ClassMName

C++ class definition

Thelink totheclassdefinitionisinserted
inside a C++ comment.

// class ClassName

class ClassName {

public:
void Operl() ;
ReturnType Oper2 (Tl P1);
void Oper3 (Tl P1l, T2 P2);

private:
Attrl;
Type Attr2;

7
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Paste Asobject, with description Resulting objects and diagrams
C struct definition /* struct ClassName */
typedef struct {
. . Attrl;
The link to the struct definition is insert- Type Attr2;
ed inside a C comment. } ClassName;

void Operl (ClassName *) ;

ReturnType Oper2 (ClassName *,
Tl P1);

void Oper3 (ClassName *,
T1 P1, T2 P2);

IDL module // module ClassName
module ClassName {

7

Only the class nameis used.
Thelink to the moduleisinserted inside
an IDL comment.

IDL interface // interface ClassName
interface ClassName {

. . attribute Attril;
Operations marked with keyword attribute Type Attr2;
“{async}” will get the string oneway

void inserted before the name of the op- Egiﬁiiﬁgéd Oggigl(T”l o)

eratic_)n- ) o o oneway void Oper3 (Tl P1,
Thelink totheinterfaceisinserted inside T2 P2);
an IDL comment. bi
ASN.1 sequence // ClassName SEQUENCE
ClassName ::= SEQUENCE {
. .. . Attrl,
Thelink to the sequenceisinserted in- Attr2 Type

side an ASN.1 comment.

Pasting an OM Object

In asimilar way aswhen pasting an OM class, all object symbols of ex-
actly the same class in the scope are considered. It is the combined set
of attributesin the object symbolsthat will beused in thetransformation
to the pasted object.

In addition, the class that the object is an instance of is also considered,
if it exists. Thatis, it isthe combined set of attributes and operationsin
the class symbols and the objects symbols that will be used in the trans-
formation.
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In the following descriptions of object transformations, we use the ob-
ject symbol shown in Figure 145 as a generic example. In addition, the
object is assumed to be located in the same scope as the two class sym-
bols shown in Figure 144 on page 454.

Object : ClassMame

Attrl =10

Figure 145: An Object symbol

Paste Asobject, with description

Resulting objects and diagrams

Class symbol

The pasted class uses the class
name, attributes and operations
from the copied object and the ob-
ject’s class symbols.

ClassMame

Attri
Attr2 : Type

Opert § )
Oper2 { F1:T1 ) : ReturnType { sync }
Oper3 { P1:T1, P2 T2 % {async }

Object symbol

The pasted object uses the name
and attributes from the copied ob-
ject and the object’ sclass symbols,
but without attribute values.

il Object : ClassMame

Attrl
Attr2

Block instance diagram
Process instance diagram
Serviceinstance diagram

The pasted diagram becomes an
instance diagram (indicated in the
Organizer).

Ohject:
ClassMame

Object:
ClassMame

System diagram

Works in the same way as when
pasting an OM class. The name of
the diagram will be

“Object : ClassName”.

See “ System diagram”_on page 457.

July 2003
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Pasting a Text Fragment

In the following descriptions of object transformations, we use the text
fragment “Text Fragment” as a generic example.

Note:

The copied text fragment must either contain no endpoints, or exact-
ly match an existing endpoint in the text. If the text fragment con-
tains both endpoint text and non-endpoint text, it cannot be used for

Paste As.

Paste As object, with description

Resulting objects and diagrams

name.

Class symbol ’

Text Fragment
Syntax check is performed on the class
name.
Object symbol _

Text Eragment
Syntax check is performed on the object

Text fragment

The pasted text issimply a copy of the cop-
ied text.

Text Fragment

M SC instance
M SC message out
M SC message in

The two message types place the endpoint
at different ends of the message line.

Pt Frogment]

Text Fragment

L1

Text Fragment

M SC diagram

In the Organizer, the MSC diagram is add-
ed in the same way as for the Add New op-
eration, i.e. the diagram is added as a new
root diagram at the current selection. The
diagram is aso opened in the M SC Editor.

MSC Text Fragment

| L
'

460
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Some of thecommandsin the Edit menuintheeditorsare affected when
operating on objects that have endpoints with connected links.

Pasting an Object

If objects with endpoints are cut or copied, the endpoints and any exist-
ing links to the objects are saved in the clipboard.

When pasting (by using the ordinary Paste command) an object with an
endpoint, but without connected links, the endpoint is pasted together
with the object without further user interaction.

When pasting objects that also have links connected to their endpoints,
the following dialog appears:

Paste

Some of the objects in the clipboard had links
attached. Should new links be established to
the pasted objects?

Mo | Cancel I Help |

Figure 146: The Paste dialog

» The Yeshutton pastesthe objectsand keepsthelinks. An object hav-
ing connected links will be pasted with new links created between
the pasted object and the objects the original object was linked to.

» The No button pastes the objects without endpoints and links. No
pasted objects will have any endpoints or connected links.

Deleting an Object

If you delete an object that has links, the link information will be de-
stroyed and cannot be restored. Therefore, when you want to cut or clear
objectswith links, awarning dialog will beissued where it is possible
to cancel the operation.
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The Link Manager manages endpoints and linksin a system. The Link
Manager handles the link file, containing information about the end-
points and linksin a system. The syntax of thelink fileis described in
“TheLink File” on page 485.

For an overview of link concepts, see “Link Concepts and Overview”
on page 428. In addition, the following concepts are used in the Link
Manager:

* Entity

A collection of endpoints with the same type and name in the same
scopeiscalled an entity. The scopeisdefined asthefilethe endpoint
residesin. If thefileisin an Organizer module, the scopeisthe mod-
ule.

e Cardinality

The number of links associated with an endpoint, i.e. the total num-
ber of links going to and from the endpoint.

Link Manager Window

The Link Manager’ swindow is shown in Figure 147. The window title
contains the name of the loaded link file, and is appended by an asterisk
“** jf thelink fileis modified.

In the window, the endpointsin the system are presented graphically us-
ing icons. The links between the endpoints are represented as lines be-
tween them, with an arrow stating the direction of the link. The Link
Manager can present different views of the endpoint/link information;
these are described in “Presentation Views and Link Trees’ on page
464.
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:Ejl Link Manager - demongame

File Edit “iew Toaols Help
= &8 Emle| x=| M| 3|4 5| 2|

Information from:
ChAExamplesidemongameldemongame

[ ] Block Reference GameBlock, DemonGame ssy

l;l Elock Reference DemonBlock, DemonGame ssy, 2 in

Class Class1, ClassDiagram1.som, 2 out, 1in
Link3
Object Object1, ClassDiagram.som, 1 out
Link1
Elock Reference DemaonElock, DemonGame ssy, 2 in

&

Q Link2
7

Condition Losing, DemonGame msc, 3in

Object Object1, ClassDiagram1.som, 1 out
Link3
w

Class Class1, ClassDiagram1.som, 2 out, 1in

S B

Endpaint Yiew

Figure 147: The Link Manager window

At the top of the drawing area, the name of the current link fileis pre-
sented under a“ Information from” heading. If several link files are
merged, they are all listed here until the next Save operation. If alocal
link fileisused (see“Local Link File” on page 429), both the master
link file (read only) and the local link file are listed.

If theinformation in the Link Manager is not yet saved, “on-line edit-
ing” will bedisplayed to indicate that endpoints have been created in an
editor or in the Organizer.

The main part of the drawing area displays al endpoints and links as

link trees. Every endpoint is aroot node, and the associated links and

endpoints are added to that root. Link trees can be collapsed, and end-
points and links can be hidden.

Below thelink trees, some statistics are presented under a“ Statistics”
heading. The number of endpoints and linksisdisplayed, including the
number of hidden endpoints and links, asin the following example:

Statistics:
10 endpoints (2 not shown)
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4 links (1 not shown)

Endpoint Icons

The Link Manager uses the same icons for endpoints as the Entity Dic-
tionary. See “Entity Icons” on page 436 for more information.

Theicons can have different layoutsindicating the state of the associat-
ed endpoint:

Nor mal
The normal state of the icon. Information is not modified.

Invalid
An endpoint is marked invalid if, after a Check Endpoints operation, it
isnot present in the document where it was supposed to be.

Dirty
The endpoint is modified or newly created from an editor, but the link
fileis not yet saved.

Dashed
The endpoint is already displayed on a higher level in the same tree, or
it belongs to the TO group after a Consistency Check.

The endpoints are added as new root symbols below thelast link tree as
they are created. The order of the icons can be changed by using the
quick buttons Move Down and Move Up.

Presentation Views and Link Trees

The Link Manager has two main methods of displaying endpoints, us-
ing an Endpoint view or an Entity view. There is also a Consistency
view, used for presenting the results after a consistency check has been
performed (see “ Consistency Check” on page 476). When thereisno se-
lection in the drawing area, the name of the currently displayed view is
shown in the status bar.

In Endpoint view, alink tree looks like this:
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Text SIGNAL Operl, Oper3(T1);, Class2.ssy, 1 out, 1 in

Implementation Link
Signal interface of process type
Class ClassName, Klassl.som, 17 out, 1 In, not shown: (8 out)

Implementation Link

= Process Type Reference ClassMame, Class2.sun, 1 in

Figure 148: Link tree in Endpoint view

To theright of each endpoint icon, the following information identify-
ing the endpoint is displayed (depending on the options set in Options
> Endpoaint):

» Theendpoint type, i.e. the type of the endpoint object.

» The name of the endpoint, in a plain type face. For endpoints con-
taining a name, such as diagram symbols, this nameis listed. For
other symbols and text fragments, the first 25 characters are shown.

e Thefilethe endpoint residesin. The file name is shown with or
without its absolute path depending on the setting in the Organizer.

* Thelink cardinaity; the number of “out” linksfollowed by the num-
ber of “in” links.

» The number of hidden links, if any, within parenthesis.

For each link in alink tree, the name of the link is displayed above the
endpoint information, in bold face. The link name display can be
switched on or off by the menu choice Options > Link.

Thelink comment, if it isused, is shown directly below the link name,
initalics. The comment display can be switched on or off by the menu
choice Options > Link.

In Entity view, all endpoints representing the same entity are collected

into one symbol, and the number of endpoints represented by that entity
is presented to the right of the name of the entity, preceded by an aster-
isk “*'. Also, instead of displaying thefilename the endpoint residesin,

the scope the entity residesin is displayed. The scope is either afilena-
me or amodule. An example of an endpoint in Entity view:

% Class ClassName * 2, Module PasteAs2, 17 out, 1 in, not shown: (8 out)

Figure 149: An entity in Entity view
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Link Manager operations on endpoints also apply to entities. If thereis
adifference in the behavior of a menu choice depending on the view,
thiswill be pointed out in the descriptions of the operations.

Double-Clicks

Double-clicking on anicon invokes the menu choice Show in Editor. In
Entity view, if the selected entity correspondsto several endpoints, they
will be selected one at atime for each double-click.

Menu Bar

This section describes the menu bar of the Link Manager window and
all the available menu choices.

The menu bar contains the following menus:

File Menu

Edit Menu

View Menu

Tools Menu

Help Menu

(see“Help Menu” on page 15in chapter 1, User Interface and Basic

Operations).

File Menu
The File menu contains the following menu choices:

New
Open
Merge
Save
Save As
Print
Close

The menu choices are described in “ File Menu” on page 8 in chapter 1,
User Interface and Basic Operations, except Print, which is described
in “The Print Dialogsin the SDL Suite and in the Organizer” on page

308 in chapter 5, Printing Documents and Diagrams, and Merge, which
is described below.
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Merge

This menu choice opens an existing link file, and merges the contents
of that file with the information already in the Link Manager. It works
inasimilar way to Open, but keeps the current endpoint and link infor-
mation.

If two links are equal (i.e. they have the same source and destination
endpoints and the same name) but they have different link comments,
the new comment will consist of the old comments separated by a new-
line character.

Edit Menu
The Edit menu contains the following menu choices:

Highlight Endpoint
Replace Endpoint
Create Link

Link Details

Clear Link.

Highlight Endpoint
This menu choice highlights an endpoint. Highlighting an endpoint is

thefirst step to replace an endpoint or create alink. The highlighting is
presented as a frame around the highlighted endpoint.

The first time this menu choice is used, the selected endpoint will be
highlighted. The second time this menu choice is used for the same end-
point the highlighting will beremoved. Thereisat most one highlighted
endpoint. If another endpoint already was highlighted, the highlighting
is moved to the selected endpoint.

Replace Endpoint
This menu choice replaces an endpoint with another endpoint. This op-

eration is useful if an endpoint has become Invalid and the user has
found a replacement endpoint that all links should be moved to.

One endpoint is defined with the Highlight Endpoint menu choice, the
other endpoint is defined by the selection.

All links going to or from the replaced endpoint will be updated to go
to or from the other endpoint instead. If the replaced endpoint was in-
valid, the user is given the option to del ete the replaced endpoint.
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The following dialog appears:

Replace Endpoint

' Replace highlighted Block Reference DemonBlock:

¢ Peplace selected Block Feference GameBlock

Move linkz gaing
¥ to
¥ from

highlighted Block Reference DemanBlock ta
selected Block Reference GameBlock

I | Delete replaeed andinyalid endpoint

Replace | Cancel | Help |

Figure 150: The Replace Endpoint dialog
* Replace highlighted <endpoint>
* Replace selected <endpoints
Depending on the setting of the radio button, either the highlighted
or the selected endpoint will be replaced.
* Move links going to/from

These options are used to select if links going to the replaced end-
point, or links going from the replaced endpoint, will be moved.

» Deletereplaced and invalid endpoint

If the endpoint to bereplaced isinvalid, it can optionally be deleted.
If any links going to the deleted endpoint are not moved, they will
also be deleted.

Create Link
This menu choice creates a link between the highlighted endpoint and
the selected endpoint.

One endpoint is defined with the Highlight Endpoint menu choice, the
other is defined by the selection.

The Create Link dialog appears, see Figure 139 on page 443.
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Link Details

Thismenu choice displaysinformation about thelink above the selected
endpoint; the name, the comment, and thedirection of thelink. All these

attributes can be edited.
The following dialog appears:

Link Details
. . . @ to
Link Object Object Class Class1
i from
Link name: ILink3 ISeIect... j
Link commet:
This iz a comment] d

il

oK | Cancel |

Help |

Figure 151: The Link Details dialog

The dialog works in the same way asthe Create Link dialog, see

Figure 139 on page 443.

Clear Link

This menu choice clears (del etes) the link above the selected endpoint.
Only thelink will be cleared, not the associated endpoints. Y ou will be

asked to confirm or cancel the deletion.
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View Menu
The View menu contains the following menu choices:

Expand
Expand Substructure

Collapse
Options > Window

Options > Link
Options > Endpoint
Filter

Set Scale.

Expand

This menu choice expands the endpoint structure tree one level down
for the selected endpoint. If any endpoints one level down are hidden,
they will still be hidden after thisoperation. (Usethe Filter menu choice
to show or hide endpoints).

The menu choiceis dimmed if:

* Noendpoint is selected
* Theselectediconisaleaf (no children icons)
» The selected icon is already expanded

Expand Substructure
This menu choice expands the endpoint structure tree the whole way

down for the sel ected endpoint. If thereisno selection, al endpoint trees
will be expanded.

Collapse

This menu choice collapses the selected endpoint, i.e. the sub symbols
are not shown after this operation. A collapsed endpoint has a small tri-
angle drawn below theiconto indicate that it is collapsed. If thereisno
selection, everything will be collapsed.
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Options > Window

Thismenu choice setsoptionsfor controlling the appearance of the Link
Manager window.

The following dialog appears:

Window Options
FShow——

¥ Toal bar oK |

¥ Status bar

Cancel I

— Showe

@ s

= Hel
1 entities 4p|

Figure 152: The Window Options dialog

e Show: Tool Bar
e Show: Satus Bar

These options control whether the tool bar and the status bar should
be displayed or not.

»  Show: endpoints/entities

By using thisradio button, Endpoint or Entity view is selected (see
“Presentation Views and Link Trees’ on page 464).
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Options > Link
Thismenu choice sets optionsfor controlling the appearance of linksin
the drawing area.

The following dialog appears:

Link Optiong
— Show:
¥ Mame Ok |
¥ Comment

Cancel I
Help |

Figure 153: The Link Options dialog

 Links:
e
-

*  Show: Name

Show/hide the name of al links.
»  Show: Comment

Show/hide the comment for all links.
* Links: reversefirst/forward first

Thissetting controlswhether links going to aroot endpoint (reverse
first) or links going from aroot endpoint (forward first) will be dis-
played first in the link trees.
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Options > Endpoint

This menu choice sets options for controlling the appearance of end-
pointsin the drawing area.

The following dialog appears:

Endpoint Options
Show:

vV File
W Cardinality
V' Mot shown links

0K | Cancel | Help |

Figure 154: The Endpoint Options dialog
«  Show: Type
Show/hide the type of the endpoints.
»  Show: File
Show/hide the file name (or module) of the endpoints.
e Show: Cardinality

Show/hidethe cardinality, i.e. the number of linksgoing to and from
an endpoint.

e Show: Not shown links

Show/hide the number of hidden links going to and from an end-
point.
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Filter

This menu choiceis used for filtering out endpoints and/or links which
will not be shown. Thefilter is set in amodeless dialog, i.e. the Link
Manager continues working without waiting for the dialog to be closed.

If an endpoint ishidden, all links associated to it will be hidden. If alink
is hidden, the endpoints associated to it will still be visible.

The following dialog appears:

4 Filter

Filker zettings for Iendpoints - l
Select endpoint types that should be I hidden - l

| Class
Condition
Instance Head

Object
1k rin h
e

™ Hide nat linked endpaints

Apply | D efault | Dione | Help

Figure 155: The Filter dialog
Filter settings for links/endpoints/documents

By using this option menu, filtering can be done on endpoint types,
link names, and document file names. All filters are active simulta-
neoudly, i.e. for the filter to take effect, all three filter conditions
must be true.

The multiple-selection list in the dialog contains all link names,
endpoint typesor filenamesin theloaded link file, depending on the
current setting of the option menu. By default, nothing is selected.

Select <type of filter> that should be hidden/shown

Depending on this option menu choice, the selected links/end-
points/documents will either be hidden or shown.
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« Hide not linked endpoints

If this option is set, al endpoints which are not linked will be hid-
den. Thisoptionisdimmed if filtering isnot done on endpoint types.

» Pressing Default will set dl theliststo their default values, but the
filter is not applied until Apply is pressed.

Set Scale
Issues a dialog where the scale may be set.

Tools Menu
The Tools menu contains the following menu choices:

*  Show Organizer
(see“ Show Organizer” on page 15 in chapter 1, User Interface and

Basic Operations)

Search

Search Again
Consistency Check

Check Endpoints
Show in Editor.

Search
This menu choice searches for atext string in endpoints or links.

The searching is based on ASCI| character matching. All texts related
to the endpoints and links are searched, i.e. endpoint types and names,
link names and comments.

The search will start from the selected endpoint, or from the first end-
point if nothing is selected.

The following dialog appears:

July 2003 Telelogic Tau 4.5 User's Manua 475



Chapter 10 Implinks and Endpoints

476

Search
Search far ||

¢ lgnore case

 Corsider case

Search | Cancel | Help |

Figure 156: The Search dialog
e Searchfor

The text string to search for. If a search aready has been done, the
previous search text is used by defaullt.

» Ignore Case/Consider case
Depending on the radio button setting, the search will either be case
sensitive or not.

Search Again
Thismenu choice searches again for the same text string asthe last per-
formed search.

The menu choiceis dimmed if a search has not yet been done.

Consistency Check

Thismenu choiceisused for checking the consistency between agroup
of documents (the FROM group) and another group of documents (the
TO group).

In Entity view, there are two types of consistency checks to choose
from. The following dialog appears:

Consistency Check

Perform a Cantirue
& ik check Cancel
© entity match

Help

Figure 157: The Link Check/Entity Match dialog
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e Link check

Check that all endpointg/entitiesin the FROM group are linked with
at least one endpoint/entity in the TO group.

* Entity match

Check that al entities (not endpoints) in the FROM group has
matching entities (not endpoints) in the TO group.

The above dialog is not opened in Endpoint view, in which case alink
check alwaysis performed.

First, the documents in the FROM group must be selected. The follow-
ing dialog appears:

Consistency Check

Performing a link check.
Select documents [madules] reprezenting the FROM group.

Corntiriue

Chapter Diagram Stucture, [unconnected] d

Chapter My first SDL system, [unconnected)
Syztem DemonGame, C:AE Hamples\demongame\DemonGa_I Cancel |

Block GameBlock, C:AE xamplesidemongarmeiGameElock
Help |

Process Main, C:AE xamplesidemongameM ain.spr = I

frnnass ame I \Fkamnles\derimnname\ﬁamﬁ anr

Figure 158: Selecting the FROM group

In the list of Organizer documents and modules, one or several docu-
ments must be selected. Sel ecting/deselecting a module will select/de-
select al the documents in that module. Selecting/desel ecting an SDL
systemwill select/deselect all documentsin that system. Individual doc-
uments in the modul e/system can then be selected/desel ected without
affecting the other documents.

When all FROM documents are sel ected, the Continue button is used to
close the dialog and continue to the next dialog.

Then, the documentsin the TO group must be selected. The following
dialog appears:
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Consistency Check

Perfarming a link check.
Select documents [modules) reprezenting the TO group.

Chapter Diagram Structure, [unconnactad] d

Chapter ky first SOL sypztem, [unconnected)]
System DemanGame, C:AE xamples\demongame\DemonGa_I Cancel |

Block GameBlock, C:AE xamplesidemongameiG ameBlock
Help |

Process Main, CAExamplesidemongarneibd ain. spr = I

frnr:ﬁss Gams I \anmnlﬁs\rlﬁrrnnnamﬁ\ﬁamﬁ =nr

Figure 159: Selecting the TO group

Thelist of Organizer documents and modulesworksin the ssmeway as
when selecting the FROM documents. When all TO documents are se-
lected, the Check button is used to close the dialog and start the consis-
tency check operation.

Theresult of the consistency check is presented asaspecial view inthe
drawing area. This Consistency view only shows endpoints/entities
from the two defined groups of documents. Endpoints/entities from the
FROM group are shown in the normal way, and endpoints/entitiesfrom
the TO group are shown as Dashed symbols.

The Consistency view is only showing links going from the FROM
group of entities/endpointsto the TO group. After alink check, thelinks
shown arethe“real” links, asdefined by the user. After an entity match,
the links shown are only temporary links created by the Link Manager
to indicate matching entities. The link name for such links are “Match-
ing” and the link comment is*“(Temporary link)”.

By selecting Endpoint or Entity view in Options > Window, the view
will return to the selected normal view. By pressing the quick button
Show Endpoints or Entities, the view will return to the previously used
view.

Check Endpoints

This menu choice checks if there are endpoints in the Organizer or in
the editors that do not exist in the Link Manager, or if there are invalid
endpoints in the Link Manager. This menu choice could be used to re-
move any inconsistencies between the document endpoints in the sys-
tem and the information in the Link Manager.
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The information in the saved files is used for the checking, so if there

are unsaved changesin an editor, these will not be taken into account in
the checking. If there are any documents in the Organizer which have

not been saved, the following dialog appears:

First, the Organizer and all documents in the system are checked. The
following dialog appears:

Check Endpoints

— Theze previouzly unknown endpoints were found...

_..with the help of the Organizer:

Systern DemonGarme, C:\ExampleshdemongameDemonG am

| | i

_..with the help of editors:
Block Reference DemonBlock, C: \EHampIes\demongameﬂ

Black Reference GameBlack, C:\Exampleshdemarigame'
Obiject Object]. C:AExamples\demongameiClazsDiagram?
Class Class1, C:\ExampleshdemongamesClassCiagram1. s I

rfrinditinn | rziti rf'\Fuamnlﬁs\iﬁmnnnamﬁ\l’)P.mnnﬁamp i
4 4

sdd | Caneel | Hep |

Figure 160: The first Check Endpoints dialog

In the upper multiple selection list, al endpoints that were found in the
Organizer, but do not exist in the Link Manager, arelisted. In the lower
multiple selection list, al endpoints that were found in the documents

belonging to the system, but do not exist inthe Link Manager, arelisted.
It ispossible to select one or more of the endpointsin the lists, with the
purpose of adding them to the Link Manager.

e Continue

Closes the dialog and continues to the next dialog. Any selected
endpoints are not added to the Link Manager.

+ Add

Addsthe selected endpointsto the Link Manager. The dialog is not
closed until the Continue button is pressed.
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Then, the endpointsin the Link Manager are checked. If any non-exist-
ing endpoints are found, they will be marked as Invalid. The following

dialog appears:

Check Endpoints

— Theze invalid endpointz were found:

Mot existing endpoints and files

|

Condition winning, C:\E xamples\demongameiD emonG ame2,

| I

Mat existing endpaints, existing files

2l

Object Object1, C:AE samplesidemongameiClaszDiagraml.zo

| 2

Delete | Cancel I Help

Figure 161: The second Check Endpoints dialog

In the upper multiple selection list, al Link Manager endpoints which

residein filesthat have been deleted are listed. In the lower multiple se-
lection list, all Link Manager endpointsthat no longer are present in the
filesthey are supposed to bein are listed. It is possible to select one or
more of the endpointsin the lists, with the purpose of deleting them

from the Link Manager.
« OK

Closes the dialog and returns to the main window. Any selected
endpoints are not deleted from the Link Manager.

 Deete

Deletes the selected endpoints from the Link Manager. The dialog
is not closed until the OK button is pressed.

Show in Editor

This menu choice will show the symbol which corresponds to the se-

lected endpoint in an editor.
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In Entity view, each entity can represent more than one endpoint. In that
case, the menu choice will be replaced by Show 1 in Editor, Show 2 in
Editor, etc.

If there are more than nine endpoints, the menu choice Show in Editor
will invokethefollowing dialog, whereit is possible to select the appro-
priate endpoint:

Show in Editor

Show endpaint number: Show |
T
Help |

Figure 162: The Show in Editor dialog
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Popup Menus

There are two popup menus available in the Link Manager:

On Endpoints

Highlight Endpoint | “Highlight Endpoint” on page 467
Replace Endpoint “Replace Endpoint” on page 467
Create Link “Create Link” on page 468

Link Details “Link Details” on page 469

Clear Link “Clear Link” on page 469

Expand “Expand” on page 470

Expand Substructure | “Expand Substructure” on page 470
Collapse “Collapse” on page 470

Show in Editor “Show in Editor” on page 480

On the Background

Consistency Check | “Consistency Check” on page 476
Check Endpoints “Check Endpoints’ on page 478
Expand Substructure | “Expand Substructure” on page 470
Collapse “Collapse” on page 470

Options > Window

“Options > Window” on page 471

Options > Link

“Options> Link” on page 472

Options > Endpoint

“Options > Endpoint” on page 473

Filter

“Filter” on page 474

Search “Search” on page 475
Search Again “Search Again” on page 476

Show Organizer

“Show Organizer” on page 15 in chapter 1,

User Interface and Basic Operations
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Keyboard Accelerators

In addition to the standard keyboard accel erators, described in “Key-
board Accelerators’ on page 35 in chapter 1, User Interface and Basic

Operations, the following accelerators can be used in the Link Manag-

er:
Accderator Re_ferenceto cor responding command or
quick button
Ctrl+E “Show in Editor” on page 480
Ctrl+l * Show Organizer” on page 15 in chapter 1, User
Interface and Basic Operations
Del “Clear Link” on page 469
Arrow up Select the endpoint one step up (move the selec-

tion)

Shift+arrow up

“Move Up” on page 484

Arrow down

Select the endpoint one step down (move the se-
lection)

Shift+arrow
down

“Move Down” on page 484
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Quick Buttons

Except for some of the general Telelogic Tau quick buttons (see “ Gen-
eral Quick-Buttons” on page 24 in chapter 1, User Interface and Basic
Operations) the following quick buttons are included the Link Manag-
er.

Show Endpoints or Entities
Switches between the Endpoint and the Entity views; see “Options >
Window” on page 471.

Consistency Check
Performs a consistency check operation; see “ Consistency Check” on

page 476.

Highlight Endpoint

Highlights the selected endpoint; see “Highlight Endpoint” on page
467.

CreateLink
Creates alink between the highlighted and the selected endpoint; see
“Create Link” on page 468.

Switch Link Direction
Changes the order of the links going to or from the (root) endpoint; see
“Options > Link” on page 472.

Show or Hide Unused Endpoints
Toggles between showing and hiding endpoints that are not linked; see
“Filter” on page 474.

M ove Down
Moves the selected (root) endpoint one step down in the Link Manager
view.

Move Up
Moves the selected (root) endpoint one step up in the Link Manager
view.
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The Link Manager maintains alink file that contains alist of all end-
points and links in the system. Thelink fileis aline-oriented, human-
readable text file, with the default file name extension . s1i.

The file has the following format:

<link file> ::= <endpoints> <links> $
<endpoints> ::= [ENDPOINTS] <endpoints>*
<endpoint> ::= <endpoint id> <endpoint formats>
<endpoint ids> ::= <integers>

A unique integer identifying the endpoint in the link file.

<endpoint format> ::= ‘(' <format> , <file name>
(, <anchor> | $) ‘)’ <name>
<type>

<format> ::= SDL | OM | MSC | TEXT | WORD

<file names> ::= <string>

Name of the document file.

<anchor> ::= <string>
A unique string identifying the endpoint in the document. If the end-
point refers to the wholefile, i.e. the endpoint is created in the Or-
ganizer, the anchor is set to an empty string (“”).

<name> ::= <quoted string>
The name of the endpoint, in quotes.

<type> ::= <integers
Type of document.

<links> ::= [LINKS] <link>*

<link> ::= <endpoint id> <endpoint id> <link name>
<link comments>

<link name> ::= <quoted string>

The name of thelink, in quotes.

<link comment> ::= <quoted string>
Thelink comment, in quotes.
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