Chapter

41

July 2003

The Deployment Editor

The Deployment Editor isatool for graphical partitioning of SDL
systems, which allows you to model how SDL systems executein
their target environment. See also chapter 65, | ntegration with Op-

erating Systems.

Diagramsin the editor, deployment diagrams, use notation from
UML. Information from a deployment diagram can be used when
targeting oneor several SDL systems. Seechapter 60, TheTargeting

Expert.
Thischapter contains a description of the deployment diagram as

well asguiddinesfor modeling different deployment scenarios. The
connection with the Targeting Expert is also described.
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The Deployment Editor allowsyou to graphically deploy one or severa

SDL systems. SDL systems can be partitioned into components, i.e. ex-
ecutablefiles, whichinturn are partitioned into threads of execution. Fi-
nally, SDL entities, i.e. objects, are mapped to the threads, showing the
execution architecture at compile-time.

Theinformation in adeployment diagram can be used by the Targeting
Expert through the Partitioning Diagram Model. In the Targeting Ex-
pert, you can set build parameters on each component and build an ap-
plication from this model.

Applications

Y ou can use the Deployment Editor in two ways:
* Asan editor for graphical partitioning of SDL systems.
* Asapure modeling tool.

The Deployment Editor givesyou freedomin modeling partitioning and
communication. There are few restrictionsin drawing rules and no syn-
tax checking is performed. There are, however, restrictions how to use
deployment diagramsfor generating partitioning datafor the Targeting
Expert. This chapter describes the requirements for using the Deploy-
ment Editor for partitioning. The diagram symbolsare described asthey
are interpreted when used for partitioning.

Starting the Deployment Editor

Y ou start the Deployment Editor the same way as the other editorsin
the SDL suite. There are four alternatives:

» Select Tools -> Editors -> Deployment Editor in the Organizer to
start with an empty diagram.

» Select Edit-> Add New... inthe Organizer and UML -> Deployment
in the Add New dialog to add a new diagram.

» Select Edit -> Add Existing... in the Organizer to add an existing di-
agram.

» Right-click on an existing deployment diagram symbol in the Orga-
nizer and select Edit -> Edit in the pop-up menu.
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The Graphical User Interface

The graphical user interface in the Deployment Editor issimilar to that
used in the other SDL suite editors. For a description of the user inter-
facein general, see chapter 1, User Interface and Basic Operations, in
the User’s Manual.

Connection to the Targeting Expert

The Deployment Editor generatesdatathat can be used by the Targeting
Expert. Deployment diagrams are translated to the data format Parti-
tioning Diagram Model (PDM), which contains build-related informa-
tion. See “Generating Partitioning Diagram Datafor the Targeting Ex-
pert” on page 1723.

To start the Targeting Expert with PDM data for adeployment diagram:
1. Click on the deployment diagram (.sdp fil€) in the Organizer
2. Select Targeting Expert from the Generate menu.

See chapter 60, The Targeting Expert, in the User’s Manual for infor-
mation on how to build using the Targeting Expert.

Using Information from SDL System(s)

The Deployment Editor has no automatic access to information about
SDL systemsin the Organizer. Y ou must enter information about SDL
objects manually in a deployment diagram.

For SDL objects, the following information is mandatory to enter:
* Name

It is recommended that the name of the object in the Organizer is
used.

e Qualifier
Thisisthe path to the SDL object in the Organizer. The qualifier
should include the name of the object in the Organizer.

e Sereotype
This shows the type of SDL object and should have one of the fol-
lowi ng values: system, block O process.

See “Object” on page 1713 for more information about SDL objects.
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Note:

It is possible to deploy objects from many SDL systemsin one de-
ployment diagram. The only requirement is that the SDL systems
must be contained within the same . sdt file. This . sdt filemust be
loaded in the Organizer when working with the deployment dia-
gram.
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The Deployment Diagram

In this section, the deployment diagram is described. The view and the
symbolsaswell asdrawing rulesfor the different integration modelsare
explained.

July 2003

Note:

Following the naming convention in the SDL suite, diagrams edited
in the Deployment Editor are named deployment diagrams. This no-
tion must not be mistaken for the UML deployment diagram. Inthis
chapter, “deployment diagram” implicitly meansthe SDL suite dia-
gram.

Note:

In the Deployment Editor, it is only possible to use one page per di-
agram. Thisdiffersfrom the OM Editor, where an arbitrary number
of pages can be used. See “OM Editor Specific Information” on
page 1647 in chapter 40, Using Diagram Editors, in the User’s
Manual.

The View

The deployment diagram uses a view that is similar to the UML com-
ponent view. The most important similarities are:

Both views aretype-based, i.e. no instance-specific information can
be modeled. Thisimplicates that the thread and object symbolsin
the Deployment Editor diagram can be regarded as stereotyped
UML class symbols.

Both views are static, i.e. partitioning at compile-time is model ed.

There are some important differences between the Deployment Editor
view and the component view:

The Deployment Editor view uses the node symbol, which is not
used inthe UML component view. In UML, the node symbol isonly
used in the deployment view.

The Deployment Editor view does not support the interface notion,
which isused for modeling communication between componentsin
the UML component view.
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The Deployment Editor diagram shows a static view of the partitioning,
i.e. you can deploy SDL systems by how they look at compile-time.

The Symbols

The deployment diagram contains four symbols that can be used for
modeling partitioning: Node, Component, Thread and Object. Each
symbol is described in the following subsections. See “ About Symbols
and Lines’ on page 1591 in chapter 40, Using Diagram Editors, in the
User’s Manual.

Note:

The deployment diagram terminology must not be mixed up with
the syntax used in buildscripts, i.e. scripts containing SDL Analyzer
commands. Some terms, such as thread, are similar, while other,
such as component, represent compl etely different things.

All symbols, except the thread symbol, contain information that can be
edited in the Symbol Details dialog box. Properties and stereotype infor-
mation are graphically visible on the symbols.

Node

A node symbolizes a computational resource, i.e. something with pro-
cessing power and possibly some memory and other peripherals. A
node should be seen as a platform on which software execute. Only
components can be attached to nodes.

A typical stereotype for a node is a description of the processor and a
common property isthe operating system that isbeing used. Figure 314
shows anode called My _Computer with the stereotype PC and the
property Windows NT 4.0.

%=PCx
My_Computer
{Windows NT £.01

Figure 314 A node with name, stereotype and properties
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For anode, you can set the stereotype to external, indicating that the
node does not execute any code from your SDL system(s). This makes
it possible to model external non-SDL parts that communicate with
your SDL system(s). Setting the stereotypeto external implicatesthat
the node isignored when building a Partitioning Diagram Model from
the deployment diagram.

Note:

Stereotype and property information for anode isignored when gen-
erating partitioning diagram data. The only exception is when ste-
reotypeis set to external.

Component

A component symbolizes an executablefile, i.e. a sort of container for
software entities. Components contain objects, i.e. SDL systems, blocks
or processes, that are organized in threads of execution. Y ou can attach
either objects or threads to a component.

[ ]
5 My_Comp

Figure 315 A component symbol named “ My_Comp”

Asfor nodes, you can set external as stereotype on a component,
which meansthat the component does not contain any SDL object from
the system(s) that are deployed.

Note:

Stereotype and property information for a component isignored
when generating partitioning diagram data. The only exception is
when stereotype is set to external.

For acomponent, you can select an integration model in the Symbol De-
tailsdialog box. Theintegration model reflects how the codethat isgen-
erated isintegrated with your target operating system. Threeintegration
models are available:

« Light Integration. Thisisthe default selection.
« Tight Integration.
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* Threaded Integration.
See “Integration Models” on page 1716 for more information.

Thread

The thread symbol symbolizes a static thread of execution at compile-
time. Threads can only be attached to components. Only objects, i.e.
SDL entities, can be attached to a thread.

Figure 316 A thread symbol named “ My_thread”

Thethread symbol can only be used for modeling threaded integrations,
i.e. for aDeployment Diagram with threads. Partitioning Diagram Data
can only be generated if the component has “ Threaded” as integration

model.

Y ou can make four settings for athread through the “ Symbol Details’
dialog box. These are:

e Thread Priority
» Stack Sze

* QueueSze
 MaxSgnal Size

The settings are available to the Targeting Expert through the Partition-
ing Diagram Model. The settings are common among real-time operat-
ing systems.

The values that are entered are platform-specific and are used when
compiling the system for your target environment. Y ou arefreeto enter
any value, e.g. anumber or amacro, that makes sensein your target en-
vironment.

Y ou can choose to either explicitly set avalue, or leave it empty. Any
setting that isnot filled inis considered undefined. Inthat case, adefault
valueis used.
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Note:

Y our target operating system may have thread settings that do not
exactly match the available thread settings in the Deployment Edi-
tor. If you know that a setting is not availablein your Operating Sys-
tem, leave the text box empty.

Object

The object symbol is a general notion of an SDL system, block or pro-
cess. The stereotypefield is used to state the type of SDL symbol. This
information is mandatory and has three possible values:

e system
e Dblock
e process

The stereotype value is shown within the object symbol. Figure 317
shows an object with process as stereotype.

<PrOCESS:
Controller

Figure 317 An object symbol with name and stereotype

Note:

It isrecommended that the object name in the deployment diagram
correspond to the name of the SDL object which is deployed. How-
ever, it isnot required that the names are identical. For instance, if
you add two SDL objects with identical SDL names to the same
namespace, you might want to separate them by changing the object
name of one the SDL objects. Y ou can freely change the object
name, as the object is uniquely identified by its qualifier.

For an object, it is mandatory to enter information in the Qualifier field
in the Symbol Details dialog box. The qualifier consists of the path for
an SDL object in the Organizer tree structure. */’ is used as a separator.
The path must include the object name itself.

Some examples of object qualifiers for the AccessControl system are
shown in the table below. Y ou can verify the qualifiers by opening the
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AccessControl system in the Organizer (<SDL suite installation
directorys>/examples/AccessControl /Accesscontrol. sdt) and
comparing them with the entriesin the table.

Object Name Qualifier

CodeReader AccessControl/Local/CodeReader
Controller AccessControl/Local/Controller
Centra AccessControl/Central

Display AccessControl/Local/Display
Doors AccessControl/Local/Doors

An example of an object with all mandatory information entered is giv-

en in Example 299.

Example 299: Object Name, Qualifier and Stereotype

In the AccessControl system, the process Central in block Central Unit
has AccessControl/CentralUnit/Central as qual ifier. For read-
ability, the object is given the name central. The stereotypeis set to

process.
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Associations and Aggregations

The Deployment Editor diagram uses associations for modeling rela-
tions between nodes. Composite aggregation is used for the following
relations:

* Node - Component

e Component - Thread
» Component - Object
e Thread - Object

ThereisalLine Details dialog box, which is common for al sorts of re-
lations. For an association, you can model protocol, encoding and direc-
tion data. For acomposite aggregation, only multiplicity data can be ed-
ited. For amore detailed description of the dialog box, see “DP Editor

Specific Information” on page 1667 in chapter 40, Using Diagram Ed-
itors, in the User’s Manual.

Note:

Associations between nodes are ignored when partitioning diagram
datais generated.
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Integration Models

The Deployment Editor supportsthreedifferent integration models. The
choice of integration model is set at component level.

Light Integration

In thelight integration model, one or many SDL objects execute within
one singletask. Theintegration model is called Light in the Symbol De-
tails dialog box.

The thread symbol is not used when modeling a light integration. All
objects that should execute in a component with alight integration
should be attached directly to the component. See Example 300 for an
example of alight integration.

Example 300: A Light Integration

Thisexample (see Figure 318) showsalight integration containing two
objectsfrom the AccessControl system. All processinstancesrunin one
single task in one executablefile. The objects are connected directly to
the component, which has Light as integration model. The control
block has AccessControl/LocalStation/Control as qual ifier and
the Doorcontrol block has Accesscontrol /LocalStation/Door-
control asqudlifier. Both objectshave block asstereotype.

Light_Depl_Example

«PCe
My_Computer
Windows 2000,

My_Program

[} [

shlocks shlocks
Control DoorContrel

Figure 318 A light integration
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Tight Integration

In atight integration, each SDL processinstanceis put in atask of its
own. The number of tasks varies at run-time, as process instances are
created and terminated dynamically.

Asdescribed in “The View” on page 1709, the deployment diagram
showsastatic view of SDL systemsat compile-time. Thethread symbol
symbolizes one static thread of execution, which makesit inappropriate
for modeling tight integrations. Therefore, thethread symbol isnot used
for modeling tight integrations. Always attach objectsdirectly to acom-
ponent when you model atight integration.

Note:

The Deployment Editor does not prevent you from attaching threads
to acomponent with Light or Tight asintegration model. The check
is performed when partitioning diagram data is generated for the
Targeting Expert. If you have an invalid diagram, you will get error
messages in the Organizer Log.

An example of atypical tight integration is shown in Example 301.

Example 301: A Tight Integration

This example (see Figure 319) shows atight integration where two pro-
cesses from the AccessControl system are executing in one component.
The component is deployed on a node.

Each process instance of the two SDL processes will execute in an OS
task of its own on the target operating system.

The component has Tight as integration model (not visible in the fig-
ure). DoorController has AccessControl /LocalStation/DoorCon-
trol/DoorController asqualifier and process as stereotype. Con-
troller has accesscontrol /LocalStation/Control/Controller
asquaifier and block asstereotype.
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Tight_Depl_Example

«PCe

My_Computer
TWindlows 20001

$ My_Program
4

HPrOCESSs HPRrOCESSy
DoorContreller Controller

Figure 319 A tight integration

Threaded Integration

Using the threaded integration model, you can map an arbitrary number
of SDL objects to an arbitrary number of threads. Each thread symbol-
izes alight-weight process in the executable file that is generated.

All objectsthat are connected directly to a component, having athread-
ed integration, are considered executing together in oneimplicit thread.
Only default values for thread priority, stack size, etc. are available for
an implicit thread.

The most common deployment case is that the smallest, indivisible en-
tity is the process instance set. Thisis the smallest entity that can be
graphically represented in a Deployment Diagram. However, it is pos-
sible to make each single instance of an object execute in a separate
thread in the threaded integration model. Thisis modeled using multi-
plicity on the aggregation between acomponent and the thread that con-
tainsthe SDL object. Set themultiplicity of the aggregation between the
component and the thread to ‘*’ to model this scenario. For athread
with “*’ as multiplicity, the values of thread priority, stack size and
gueue size, etc. will apply to al threadsthat are created in the target en-
vironment.
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A complete example of athreaded integration that illustrates the con-
ceptsis shown in Example 302.

Example 302: A Threaded Integration

Figure 320 shows a component with many threads attached. The thread
T hastwo objects (centralunit and PanelcControl) attachedtoit. All
process instances in these two blocks will execute within one thread.
The component should execute on Windows 2000. Thus, Windows-
specific thread settings are given. The following values are set: Thread
Priority: THREAD PRIORITY ABOVE NORMAL, Stack Size: 2048. The
other fields are left empty, as default values should be used.

Thr_Depl_Example

#PCx

My_Computer
{Windows 20001

M Program

HProcessy

Controller

i

T

A

ghlocks

CentralUnit

whlocks
PanelControl

ghlocks
DoorControl

Figure 320 A threaded integration

The controller object isattached directly to the component and will
thus execute in an implicit thread. If there were more objects attached
directly to the component, they would execute in the same thread as
controller. Asthethread isimplicit, default values are used in the
thread settings.

Thethread T1 has ‘*’ as multiplicity in the aggregation between itself
and the component. Thisindicates that all process instancesin objects
attached to T1 will executein athread of itsown. Thethread settingsfor
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T1 are: Priority: THREAD PRIORITY BELOW NORMAL, Stack Size:
1024 . These settings will apply to al threads that are created.

All objects have stereotype and qualifier values set as shown in the pre-
vious examples.
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Drawing a Deployment Diagram

One or many SDL systems can be deployed in the same deployment di-
agram. However, it is necessary that all the deployed SDL systems re-
sidein the same . sdt file.

Perform the following steps to draw a complete diagram:

1.

10.

Start the Deployment Editor with anew diagram. See “ Starting the
Deployment Editor” on page 1706 for instructions.

Name the diagram. Asthe diagram nameisused for naming the tar-
get directory root, it isimportant to select a descriptive name.

I dentify the nodes on which your system(s) will execute. Draw the
nodes in the deployment diagram.

Name each node and edit stereotype and properties valuesin the
Symbol Details dialog box, if desired.

For each node, identify the executables. Each executableis symbol-
ized by a component.

Draw the components in the deployment diagram and draw aggre-
gations from the node symbols to the components that should exe-
cute on them.

Set name and edit the integration model for each component.

Draw the threads that you wish to use and enter thread settings for
each thread.

Draw the objects that you wish to deploy. Collect name, qualifier
and stereotype information from the Organizer view of your SDL
systems and enter this information in each object.

Connect each object to acomponent or thread, depending on the in-
tegration model chosen.

Tip:

L et the Organizer window be visible when you edit the diagrams for
easy access to SDL object information.
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Example 303 shows a deployment scenario where components with dif-
ferent integration models are combined.

Example 303: AccessControl Deployment

Thisexample shows a Deployment Diagram for the AccessControl sys-
tem. The complete system is deployed on two nodes, as shown in
Figure 321. On each node there is a component. The component prog1
has Threaded as integration model and uses threads. See Example 302
for amore detailed description of threaded concepts.

The node named Ethernet Hub iS contained in the diagram to show
how the nodes are physically connected to its external environmentina
network. Asthis node has external as stereotype, it isignored when
partitioning diagram datais generated. The associations between the
nodes are also ignored.

Depl_Example
T wexternals
My_Computer Ethernet_Hub Other_Computer

[Windows 20081 {10BaseT) ‘
[

Prog1 Prog2

#PrOCessy
T Controller
]
zhlocks zhlocks zhlocks
PanelControl DoorControl CentralUnit

Figure 321 Deployment of the AccessControl system

The component prog2 has Tight asintegration model. The SDL objects
are attached directly to the component. Note that the integration model
isnot visiblein thediagram. It isset in the“Symbol Details’ dialog box.
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Tip:

Draw several Deployment Diagrams to experiment with different
deployment situations for your SDL systems. This can be useful
when you experiment with different thread configurations.

Generating Partitioning Diagram Data for the
Targeting Expert
The Targeting Expert uses the Partitioning Diagram Model (PDM) to

structure an application that should be built. It uses the node and com-
ponent concepts from the Deployment Diagram.

PDM files can be generated from Deployment Diagrams using the Or-
ganizer. In order to start the Targeting Expert with partitioning diagram
data from a deployment diagram, perform the following tasks:

1. Right-click the deployment diagram symbol (. sdp file) in the Orga-
nizer.

2. Select Targeting Expert from the pop-up menu.

A partitioning diagram model is now generated. If there are errorsor in-
formation messages, the Organizer Log is opened. If the generation
passes, the Targeting Expert is started in interactive mode with the par-
titioning diagram.

The PDM fileissaved inthe samedirectory asthe . sdp fileand hasthe
name asthe . sdp file except for the extension, which is .pam. Asthe
PDM datais saved on file, it can be used by the Targeting Expert both
in interactive mode and batch mode.

Note:

When the Targeting Expert is started in interactive mode with a de-
ployment diagram, the . sdt file that contains the referenced SDL
objects must be loaded into the Organizer. The Targeting Expert
cannot be started from a deployment diagram without an . sdt file
which has been saved.

PDM in Targeting Expert Interactive Mode

To start the Targeting Expert in interactive mode with data from a de-
ployment diagram, you must right-click the .sdp file symbol in the Or-
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ganizer and select Targeting Expert. The Partitioning Diagram Model is
not visible from the Organizer.

The Partitioning Diagram Model for the deployment diagram is shown
in the upper-l€eft corner in the Targeting Expert window. The applica-
tion is seen on node and component level. For each component, you
make build settings. Depending on theintegration model selected in the
deployment diagram, specific predefined integration settings are avail-
able.

For more information on the Targeting Expert batch mode, see “Inter-
active Mode” on page 2836 in chapter 60, The Targeting Expert.

PDM in Targeting Expert Batch Mode

The Targeting Expert can use PDM filesin batch mode by either setting
the flag -pdm or by giving the command open-PDM as a batch mode
command. A PDM file from a Deployment Diagram must be generated
using the Organizer. After that, the PDM file can be used in either inter-
active or batch mode.

For more information on the Targeting Expert batch mode, see “Batch
Mode” on page 2883 in chapter 60, The Targeting Expert.
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