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1 Introduction

The purpose of this document is to describe thedsta modelling process to be used to build
a newAADL project withStood. It is not a complete tutorial or user manual $ood and
knowledge abouRADL is a prerequisite for using this document. Pleaser to the official
AADL web site iww. aadl . i nf 0) to learn more about this standard.

In addition to the various modelling concepts defirby theAADL standard, we need to
introduce the following additional ones that arerendevelopment process oriented:

A Stood Design is the main modelling entry point. It represerite toot of a hierarchy of
components or packages.Design may be used to define the overall system, a pdaticet of
concrete components describing an executable s@ftagplication, or a library of abstract
components. In the first case, thesign is directly associated to #&ADL system instance. In
the second one, it will represent AADL process instance, whereas in the last case, lit wil
represent al\ADL package. A fourth case, still subject to deepeestigations, concerns the
software to hardware binding activity, for whicletburrent entry point is ahADL processor.

A Stood Project refers to a set oDesigns that collaborate in a common realization. The
Project specifies the scope of the realization, and mstthe access to other non-referenced
Designs.

A Stood Session begins when a user launches the tool and ends @tbed is closedStood is
a multi-user environment, so sevesaksions may be opened on the safmject, or even on
the saméesign.

A Stood Workspace is a user-defined disk area whé&rmj ects andDesigns can be stored.

This tutorial includes the following sections:
1. Define aWorkspace, launchStood and create Broject
2. Create @esign representing aAADL system
3. Create @esign representing aAADL package
4. Create &esign representing aAADL process

STOOD AADL Tutorial © Ellidiss — February 2015 -ge5



* Stood

2 Define a workspace

It is possible to launcBtood from the start-up menu or from the desktop icat th created by
the Windows installer program. However, any customizationtad tool requires altering the
original distribution, which may be an issue if eml users or severdrojects require
different customizations.

This is the reason why it is recommended that yamé¢hStood from aWorkspace that can
be dedicated to each userRmject. Such aWorkspace consists of a simple directory that
must contain at least two elements:
- a shortcut to thé&tood executable file (undewindows) or a redirecting shell script
(underUnix)
- alocal initialization file §t ood. i ni underWindows or. st oodr ¢ underUnix)

In addition, thisWorkspace may contain otheProject related data such as lists of textual
requirements or subdirectories with legacy souomkedo be reused in tieoj ect.

@ .- 8| <« 0S(C) » Ellidiss » AADL Tutorial b ii

Crganize = Include in library = Share with = Mew folder

MName Date modified Type

Stood

6/02/2015 11:41 Shartcut

1
i | stood.ini 16/02/2015 11:42 Configuration sett...
)

1/10/2008 17:01 TXT File

| requirements, et

2.1 Stood shortcut

A Stood shortcut must be created by one of the standértdows procedures. However, it is
necessary to customize it so that ¥er kspace can be used as the default storage area for the
newly createdPr ojects whenStood is launched from there.

Open thepropertiesbox of the shortcut, select tishortcuttab, and check that thargetfield
points to the correct installation file and thag ¢art in field points to the currenw/ orkspace
directory instead of the installation one, as shbeiow:
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Details Previous Versions
Shortcut | Compatibility

Target type: Application

Target location: binw3Z

Start in: "C:\Elidiss" AADL Tutorial”

Shortout key: N;::une

Fun: [ MNomal window T l

Comment:

Open File Location I | Change lcon... ] [ Advanced.., |

2.2 Stood initialization file

The second customization that may be required stnsif modifying one or more of the
properties that are specified in tBeood initialization file (st ood. i ni underWindows or

. St oodr ¢ underUnix). A complete specification of these propertieprsvided in theStood
Administrator Manual

Only the properties that differ from the defaulitiadization file located in the installation
directory need to be specified locally. All the etlproperties will be automatically inherited.
Typical properties that may be customized locatly te various environment variables that
are used btood to interact with external tools, such as compiterserification tools.

[ Envi r onment |

ADA PATH=C: \ cygwi n\ bin

C _PATH=C: \ cygwi n\ bi n

CPP_PATH=C. \ cygwi n\ bin

REQTI FY_PATH=C: \reqti f y\ bi n. w32
OSATE_PATH=/ cygdri ve/ C/ osat e2/ osat e. exe
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2.3 Requirements file

The Workspace directory may also contain one or métej ect specific textual requirements
files that may be imported int8tood. Once imported, it is possible to specify requieets
coverage for each modelling entity.

The internal format foiStood compliant requirements files is quite simple asanhsists of
plain ASCII text declaring one requirement per line. Each irequent is expressed by a
unique identifier and a free comment, separatedtgb character.

CALC101 interact with the Keyboard
CALC102 interact with the Screen
CALC111 define integer type
CALC112 define real type
CALC121 add integers

CALC122 add reals

CALC123 sub integers

CALC124 sub reals

CALC131 scan the Keyboard
CALC132 performthe operation
CALC133 di splay on Screen

Such a requirements file may be easily generated teguirements management tool such as
Doors™. Note that thanks to a specific connection fesgtiiris also possible to directly import
requirements and export coverage information frow t a traceability graph defined in the
Reqtify™ tool.

2.4 Launching Stood

If not launched from th&Vorkspace shortcut,Stood can be launched either from the desktop
shortcut or from the standawdindows start up menu.

Note that these two options are not available éf cbrresponding set up has been deactivated
during the installation process.

| Stood
| Readme
_:@.ﬁtond for AADL
i Stood for HOOD
Documentation
SWI-Prolog
TortoiseSVM
TuxGuitar
) VMware

Windows Live

1 Back
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When launchedStood shows a start up screen during its initializapbase, and then opens its
main windows, as shown is the diagram below:

£ stood for AADL | m

File Edit Design Component Feature Tools Help

Designs

Requirements Graphic Design |Detai|ed Design | Checkers | Code | Documentation | Deplayment |

@a@‘@

" Hood
" UML
= AADL

& |5 5 o M| T

ads |ada| c | cpp | eadl | test | checks |

Save text

2.5 Create a Stood project

First step of the modelling process consists dfegibpening an existingroject or creating a
new oneProjects can be managed from tkde menu.

For the purpose of this tutorial, we create a Rewject and specify its name in the dialog box.

)] Stood for AADL () New project [ X]

Fle Edit Design Component
New project... —
Open project... -
Rename project ok | cancel |

fAd b et

? ) Typeinnew projectname :

We can now import existin@esigns within the scope of ouProject using theFile/Add to
project menu, create newesigns from existing source code using tBesign/New design
from...menus or create new lodaésigns using theDesign/New desigmenu.

This last choice offers several options. The nesat@dDesign may be profiled as HOOD
Design, in which case one of the optiodasign genericor virtual nodemust be selected, or as
anAADL Design, in which case one of the optioaad| packageaad| systemaad| processor
aad| processomust be selected.

This tutorial explains how to create in the contaixa consisten®r oj ect:
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- AADL Systems to define concrete system wide architectures camgbaf hardware
and software components.

- AADL Packages to specify libraries of abstract components, aspeeially abstract
Data components to be used as classifiers for portparameters.

- AADL Processes to perform complete software design activitiedudmg architectural
design, detailed design and coding, model analys®jrce code and design
documentation generation.

These three modelling processes are describedeiméixt three sections. The last section
explains how to quistood.
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3 Createan AADL system

Specifying aSystem with Stood consists of building &ystem Instance. Instead of creating
abstract component types, component implementatemd then instantiating them as
subcomponents, the designer can directly definesuponents in a hierarchical way, and then
specify whether they correspond to instances afadly defined abstract components or of
anonymous abstract components that will have tautematically created while producing the
textualAADL specification.

3.1 Create a new design of type “aadl system”

To create a newBystem inside the currenProject (cf.§2.5), use the menDesign/New
design/aad| system.and then specify its name in the dialog box.

£1) stood for AADL - AADL_calculator
Fie Edit Design Component Feature Tools .
New design » design...
Designs New design from *|  generic...
virtual node...

£i) AADL system name 7.

2

cale_system

aadl package...
aadl system...
aadl process...
aadl processor...

OK J Cancel‘

Note that aDesign name inStood must be alphanumeric (i.e. only contain charactetgo
‘2’,'A'to‘Z’, ‘0’ to ‘9’ or the underscore character).

3.2 Lock the system to enter edit mode

When it has just been created, the ri&stem design is automatically loaded and it is shown
in the AADL graphical editor as an empty box at the middla ddrger one representing the
Project.

STOOD AADL Tutorial © Ellidiss — February 2015 -geall
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| i) stood for AADL - AADL_calculator
Fle Edt Design Component Feature Tools Help

(design) calc_system Requirements Graphic Design | Detalled Design | Checkers | Code | Dacurmentation | Deployment |
#  (design) calc_system *| " Hood AR T <|l@maeq
v Fy R, |
- UML = & 2
® AADL

ADL_calculator

caic_gyctem

ods 1ada] c|cpp | aadl | test] checks |
B+ PROJECT
—maProject Description
—mnProject Sketch —
— Listof Requirements |
— Design Tree < | | *
'~ Inhertance Tree 5

However, thisSystem design is set to read-only mode by default. TaoEnanodification of
this System, it is necessary to “lock” it so that no othermiseallowed to get a concurrent write
access to the model.

{1 Stood for AADL - AADL_calculator r@ Stood for AADL - AADL ce

Fie Edit Design Component Feature To Fle Edit Design Component Fe
New design r
(design)call  New design from ' (design) calc_system
(desig oo & (design) calc_system

When aSystem design is locked (may be modified in the currSedsion), a green padlock is
shown to the left of its name.

3.3 Document the project

When theSystem design is selected in the upper left listSbbod window, the lower left list
shows description sections for the local view of Broject. Default sections are textual
descriptions and a graphical sketch that will kiuded inside the design documentation.

ods ]ada] c|cpp | aadl | test] checks | Savetext | Project Description
= PROJECT This design specifies an AADL system that describes the architecture and the implementation of the caleulator
= Project Description
mProject Sketch
List of Requirements
Design Tree
Inheritance Tree

Save text Ctrl+S

Undo Ctri+2

Note that each time some text is entered in theibgxt area, it must be saved by pressing the
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Save texbutton, or using the corresponding contextual nartheCtrl-S keyboard shortcut.

(design) calc_system Requirements | Graphic Design  Detailed Design l

- @ (design) calc_system == G S HOVE DT+

ods ]ada | 2] cpp | aadl ] test ] checks |

= PROJECT aaaa
Project Descripti
=ProctDescrpor aioce

List of Requirements
Design Tree @D@
Inheritance Tree F/

(Note that shown items may vary depending on thlectmfiguration)

Note that sketches are provided for documentatiopgse only and that they do not carry any
semantic information.

Note also that the other sectionist of RequirementPesign Treeand Inheritance Treeare
automatically filled in byStood.

3.4 Document the system

When theSystem design tree is deployed in the upper left lisshbws another line with the
same name. This corresponds to$istem component instance to be edited.

{1 Stood for AADL - AADL_calculator
File Edit Design Component Feature Tools

(design) calc_system

=+ & (design) calc_system = =
calc_system s

Note that when a component is selected in the upgdedist, the current selection of the
graphical editor and contents of the lower left éile automatically updated. It is thus possible
to complete the textual sections and sketchesatetvailable to describe each component

individually.

ods ]ada |c|cpp | aadl | test] checks | M Statement of the Problem (text)
- PACKAGE or COMPOMNENT The calculator system must contain a CPU unit and input/output devices |
DESCRIPTION
= PROBLEM Save text Ctrl+S
oz Statement of the Problem (text)
m= Sketch ofthe Problem Undo Ctrl+2Z
mReferenced Documents Restore
SOLUTION

The Statement of the Problesection (see figure above) must be used to prdexteal details
about how the currently selected component cortggdo solving a particular modelling

problem.
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The Sketch of the Problesection (see figure below) can be used to comphetanformation
by an informal drawing that is included in the d@sidlocumentation.

(design) calc_system Reguirements | Graphic Design Detailed Design | Checkers | Code | Do
= & (design) calc_system = E=3 ' 1
L cale_system (= £ S \\l\/-.v.‘}Tﬂ?_’DVDQEIE

H0d

(7)) (e ) (1)
()5 (E) ()

ods ]ada] | cpp | madl | test | checks |
E-  PACKAGE or COMPONENT

DESCRIPTION
- PROBLEM C)
m Statement of the Problem (text) C
m Sketch ofthe Problem @ E)
mReferenced Documents )
SOLUTION

(Note that shown items may vary depending on thlectmfiguration)

The following figures show other examples of docatagon sections that can be filled in for
each component.

ods ]ada] s ] cpp ] aadl ]test ] checks ] Savetext | Referenced Documents
=  PACKAGE or COMPONENT Architecture Analysis and Design Language:
DESCRIPTION SAE :":.S-Sjjl}fs standard
o PROELEM wwrw aadl info
E::J Statement of the Problem (tex) Save text Cirl+5
mm Sketch ofthe Problem
mmReferenced Documents Undo Ctri+Z
SOLUTION Restore

(Note that shown items may vary depending on thlectmfiguration)

ods | ada | ¢ | cpp | aadl | test | checks | Savetext | General Strategy (tex)
=~  PACKAGE or COMPOMNENT || | The global system is desipned first to show the interactions between the various HW and SW units.
DESCRIPTION || || Then, the SW unit will be refined in separate designs in order to focus on software design and coding issues.l
PROBLEM
m Statement of the Problem (text)
m Sketch of the Problem Save text Cert+S

mReferenced Documents
SOLUTION
1 General Strategy (text)

Undo Ctrl+Z
Restore

riNote that shown items may vary depending on thlectmfiguration)

Stood promotes the concept of “incremental documentétitat consists of asking the
designer to document each modelling element indgety at the time they are performing
the modelling actions. The final design documeatatompiles all these elementary sections
to build a complete report.

This modelling process also recommends documem@up component before going deeper
into the architecture hierarchy. For instance, thaentification of Subcomponents
documentation section can be used as a guidelim&cfaally creating the subcomponents (see
next chapter).
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ods ]ada | c]cpp | aadl | test | checks | Savetext |l|dentification of Subcomponents
= PACKAGE or COMPOMNEMNT # || | The calculator system consists of
5 DESCRIPTION - the calculator SW, represented by the cale_process process unit.
PROBLEM - the calculater HW

This HW is composed of:

—em Statement of the Problem (texf) ~a CPU processor unit

—mm Sketch of the Problem -2 ROM memory unit

e Referenced Documents - 2 RAM memory unit Save text Ctri+5
SOLUTION -an DATA_BUS bus

—em General Strategy (texd) Igﬁiﬁﬁﬁc:m device units: Undo Ctri+Z

—enSketch ofthe Solution - 2 screen devicel Restore
—mzldentification of Subcomponents
ez Justification of Design Decisions

(Note that shown items may vary depending on thlectmfiguration)

3.5 Create subcomponents

In the graphical editor, a component can be reptedeeither by its “black box” view which
shows the contents of the corresponding comporyget, or by its “white box” view which
shows the contents of the corresponding componguliementation.

In the picture below, the “black box” view of ttf8ystem component is shown. To show its
“white box” view, it is necessary to go one stepnvdothe hierarchy. This action can be
performed by double-clicking inside the componem br using thentercontextual menu.

o AADL

WADL_caloulator

calc_system

Enter

Rename...

After using the enter menu, the “white box” viewtbé System is shown. It is now possible to
add subcomponents to its implementation. To adéva subcomponent, use thew AADL
componenbutton, or theNew componertontextual menu. The button will create a componen
of a pre-defined category, which can be modifigdrlasing theChange intccontextual menu.
The New componentontextual menu offers the full choice of validezgories for creating
subcomponents within the current component impleatem.

We can for instance create seven subcomponentieitigSystem implementation:
- One component whose categoryr&cessor
- Two components whose categoryMemory
- One component whose categoriss
- Two components whose categoryievice
- One component whose categoryrecess
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calc_system

Exit

New component » Process
Rename...
Subprogram
System
Processor
Open state diagram Memory
Bus
Device
Data
calc_system
Ty stenl 7] calc_systemz2 calc_system3
calc_system4 r_//f\)
calc_systemS calc_syctemT calc_systemf

Note that a default name is given to newly cream@mdponents, and that this name is the name
of the concrete subcomponent within the enclosBygtem, which may differ from the
corresponding component type classifier and compiainglementation names.

3.6 Rename and give a type to subcomponents

When a component is selected in the graphical ediie rename contextual menu can be used
to perform the following actions:

- Change the name of the selected concrete subcompone

- Change the corresponding abstract component typedfault, it is assumed that the
subcomponent and component type name are identical)

- Change the corresponding abstract component impitien name (by default, it is
assumed that this nameNE L). If the implementation name is left M L and that a
component implementation becomes required whileeiggimg theAADL code, then
the default namet her s will be used.
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{:;I Rename B
calc_system
MName |c PU
Type cPu

@ colioysten?
@ Implementation |NIL

Enter

Rename... Ok Cancel

This is used to give the following names to theesesubcomponents of tisystem

calc_system

RAM

] 92 =

LATA_BUS

=

S{REEN

KEYBOARD Edf f,.;,ms

3.7 Create bus access connections

To create bus access connections, usadheconnectiomutton of the graphical editor.
#,

calc_system

DATA_BUS

Then click on the accessed bus component befarldradi on the accessing component.
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ROM

LATA_BUS

=

This results in a graphical bus access connectietwden theBus and the Memory
components.

ROM

DATA_BUS

e

Additional connections may now be added insideQystem implementation.

calc_system

ATA_BUS

KEYBOARD cclf fr‘m:rzss

3.8 Create ports
To express for instance that tReocess can exchange data with tBevice components it is
necessary to add ports. To create a port in a coemdype, use theew portbutton of the

graphical editor. Click on the button (a), drag theuse on the target component (b) and then
click to create the port (c).

>

i B
(b) (c)

(@)
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We can now create four ports as shown in the figetew:

calc_system

DATA_BUS

Note that these ports have been created with aldefame and an Event Ports by default.
The next section explains how to modify the narhe direction and the type of the ports.
3.9 Rename and customize ports

To rename a port, select it and useRemameontextual menu.

DATA_BLS
DATA_BUS

£1)Stood for AADL - ... 2%
KEYBOARD calc_proce 2, Typeinnewname:
: ﬁ_| =S “"’/ KEYBOARD
Rename... Iompm . GE
OK I Cancel

To change the direction of a port, select it areltheChange intacontextual menu.

KEYBOARD

A =

i

|_ Rename... |
—_— DATA_BUS
— | Right alignment }7
" KEYBOARD
Change into » In O —
Out
In Out
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To change the type of a port, select it and us€trange intccontextual menu.

KEYBOARD
¥ [difEa——

P
Rename...

Connect...
JATA_b.
Right alignment
Change into * In
e Out KEYBOARD
In Out QT
Data port

Curmmd rumod

By default, ports are attached to the left bordehe component. It is possible to move them to
the right border, using theight alignmentontextual menu. In a similar way, a port attacteed
the right border can be moved back to the left ousing thd_eft alignmentontextual menu.

AT A
L
KEYBOARD cal
o [gqufea—— . i
& Rename...
KEYBOARD
Right alignment

We can now customize the four ports as follow:

calc_system

ROM

95

ATA_BUS r_/_,f\)

KEYBOARD calc_process SCREEN
b ® [input k|
[

3.10 Create port connections

To create connections between ports, use the newecton button of the graphical editor.
First click on the button (a), click one of the newsted ports (b) and then the other port (c).

Note that port compatibility is verified before atimg the connection. These verifications
check, port kind, port direction and port type ata Ports andEvent Data Ports.
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) l
KEYBOARD cale_process
= mmmmmmmmmmmmeemeemmmssmsmmmmm—————— i 4 Sl output | b
s cale_system - i
e
(@) (b) (c)

We can create port connections betweerPtlogess and each of the twbevices.

1 P5
i

calc_system

DATA_BUS

KEYBOARL calc_process SREEN
carpdt | b ® |input i
IIIIIIiIii JIIi:III:‘IEi'FF__J__b iiiiIIIIII

3.11 Generate the AADL code for the system

Our model has been created with just a few mouskscin the graphical editor. Even so you
can still generate a fubADL specification from it.

To generate textuahADL code from a graphical model &ood, the Code tab must be
selected

Code |
FULL —
X B )

Save text | | | pragmas

The new button bar shows two buttons. The firstdoubn the left is calleddd pragmaand
may be used to customize the code generation.iRgesss button opens a dialog box showing
the list of the possible options that can be setkct
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( 5] Stood 5.4 for AADL - AA.. e |

'I@' Select a pragma

- — generation control — a
v1_compatibility =
graphic_properties = |
reverse
abstract
— component customization
type_name -

], Cancel

b

In most cases, it is not required to activate tloggens. TheAADL code generation is started
by pressing théull extractionbutton. This opens a dialog box which is usedpecgy the part
of theDesign to be generated. Mostly, we need the whzdsign to be generated, which is the
default.

i;jl aad| full extraction L_ l%

calc system -
CPU
ROM |
RAM
KEYBOARD =
SCREEN |
calc_process g |
DATA_BUS =

v hierarchy
¥ exported modules

0K Cancel Help

When the Ok button is pressed, thextraction messageare displayed and th& ADL
Inspector is opened in a separate window to view and andhgseode generated. Please refer
to theAADL Inspector User manual to learn about the provided modelyaisatools, such as
scheduling analysis and run-time simulation.

page 22 - STOOD AADL Tutorial © Ellidiss — Febru&g15



* Stood

(design) calc_system

- @[design} calc_gystem
-

CPU
ROM
RAM
KEYBOARD
SCREEN
calc_process
DATA_BUS

BERBEBEBBBE

Hequilements] Graphic Design] Detailed Design] Checkers Code lDDcumentation] Deplo_l,lment]
RADL ADA —
& i
B 5 @

| | extraction messages

ods | adac| cpp aad lte&t] checks |

-+ COMPONENT
+ TYFE
+ IMPLEMENTATION
KIpragmas
xcode file header
-+ AADL CODE

KTIMEVErSE MEsSages
mm aadl

mm makefile

mm prolog description

=== begin code extraction : Mon Feb 16 20:45:29 EST 2015
creating: 5YSTEM TYPE calc system

creating: 5YSTEM IMPLEMENTATION calc system.others
creating: PROCESSOR TYFE CFU

creating: PROCE3SSOR IMPLEMENTATION CPU.others
creating: MEMORY TYPFE ROM

creating: MEMORY IMPLEMENTATICON ROM.others

creating: MEMORY TYPE RIAM

creating: MEMORY IMPLEMENTATICON RAM.others

creating: DEVICE TYPFE KEYBOAED

creating: DEVICE IMPLEMENTATICON EEYBOARD.others
creating: DEVICE TYPE SCREEN

creating: DEVICE IMPLEMENTATICHN SCREEN.cothers
creating: PROCESS TYPE calc process

creating: PFROCESS IMPLEMENTATION calc process.others
creating: BU3 TYPE DATA BU3

creating: BUS IMPLEMENTATION DATA BUS.others

Halt. Program terminated normally
=== end code extraction : Mon Feb 16 20:48:2% R3T 2015

The display lists the component types and impleatents that were created to fully describe

our System instance.

3.12 Show generated AADL code

The AADL generated code is shown by changing the seleatigdhe lower left list of the
Stood window fromextraction messagee aadl.

(design) calc_system

- @[design} calc_gystem
-

CPU
ROM
RAM
KEYBOARD
SCREEN
calc_process
DATA_BUS

BEBHBBBBE

Hequirements]GraphicDesign]DetailedDesign Checkers Code DocumentationlDeployment]
RADL ADA -
B 5 @
| |4 aadl

DdS] ada] c ] cpp aadl ]test] checks]

-+ COMPOMENT
+  TYFE
+ IMPLEMENTATION
KTpragmas
xacode file header
-+ AADLCODE
mm extraction messages
ETIMEVErSE MESsages
]
mmmakefile
mm prolog description

SYSTEM IMPLEMENTATION calc system.others
SUBCOMPONENT S
CEU : PROCESSOR CPU.othera;
ROM : MEMORY ROM.others;
BAM : MEMORY RIM.othera:
EEYBORRD : DEVICE KEYBORRD.others;
SCEEEN : DEVICE SCREEN.others;
calc_process : FROCESS calc process.others;
DATZ BUS : BUS DATA BUS.othera;
CONNECTIONS
cnx_0 : PORT EEYBOARD.output -> calc_process.input;
cnx_l : PORT calc_process.output -> SCREEN.input;
cnx_2 : BUS ACCESS DATA BUS -» CPU.DATA BUS:
cnx_3 : BUS ACCESS DATA BUS -> ROM.DATZ BUS;
cnx_4 : BUS RCCESS DATA BUS -»> RRAM.DRTZ BUS;
cnx_5 : BUS ACCESS DATA BUS -»> EEYBORRD.DATA BUS;
cnx_& : BUS ACCESS DATA BUS -»> SCREEN.DATA BUS:
END calc_system.others;

FROCESSOQR CEU
FEATURES

DATA BUS : REQUIRES BUS ACCESS DATA BUS.others;
END CEU;

The AADL code can be edited witood, although the corresponding file in the repositisry
easily located for remote access. To locate aquéati file, select the corresponding entry in
the lower left list and use thecationcontextual menu.
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B  AADLCODE
mm extraction messages
Eirgverse mESSEgES
= aadl

Help &) Where
nmak -
I::::Iprolc Location \i) C:\Ellidiss\AADL Tutorial\calc_system\_aadl\calc_system.aadl
Definition

3.13 Create a design report

Stood also offers a way to create design documentagports. Such reports compile all the
appropriate information that was entered while ding the model. This includes textual and
graphical entries. To switch on the report settitogs, select thelocumentatiornab.

| i) stood for AADL - AADL_calculator
Fle Edt Design Component Feature Tools Help

(design) calc_system Requirements | Graphic Design | Detalled Design | Checkers | Code  Docurmentation | Deployment |
E- & (design) calc_system bedse| . o = S g :
B cale_system He| = “sQaEBETE S B
~ CPU = ¢ | sections Format Tool
- Rou M proseCT [ | [t =] [fie -]
— RAM Il 5 — Project Description |
— DATA BUS Ha : & Configuration
| = — Project Sketch -
— KEYBOARD Hae —  ListofRequirements 'RemoveLowLeve\T!ﬂes' SN
— SCREEN [ s : 'RemoveNOMNESections' : 'Y"
‘, calc_process Hs B Demgn e 'RemoveApplets': "Y'
— — Inheritance Tree "WrapLines': "Y'
— AADL Diagram
=+ PACKAGE or COMPONENT
}— instance parameters
= DESCRIPTION
=~ PROBLEM
|- Statement ofthe Problem (text)
%— Sketch of the Problem
ods 1ada] | cpp | aadl | test | checks | e elerenad Locaments
= SOLUTION [~ Sortcomponents alphabetically
» default |- General Strategy (text)
= full ods I— Sketch of the Solution 1® Dcpiiviavetal
|— Identification of Subcomponents (" Breadthtraversal
— AADL Diagram

L Justification of Design Decisions {Alphabencave s
B  PROVIDED INTERFACE
J— EXTENDS
=~ PUBLIC DATA TYPES
B type name
— type description
|— type properties
— class inheritance
— type atiributes
— type enumeration
r type pre-declaration (ada) =

First define the components to be included in #yeort. To select all components, use the
select allbutton.

|{d95ign) FEIE_SyEEm Requirements ] Graphic Design ] Detailed Design ] Checkers ] Code Documentation
E- @ (design) calc_system Hse| T o lea e o oo

_ o
H = calc_system == @ kB B 7] (@)

The effect of this action is to display a greeik tiwer the small printer icon to the left of the
component showing that it is included in the refthre small floppy disk icon means that the
component has not been saved yet).
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(design) calc_system
- @[u:lesign} calc_system (default)
-

CPU {default)
ROM (default)
RAM (default)
KEYBOARD (default)
SCREEN (default)
calc_process (default)
DATA_BUS (default)

RVRIRIRIRVRIRVRIR]

ods l ada ] cC ] cpp] aadl ] test] checks ]

» default
» full ods

&l

Next select the output format for the report. Toé be done by selecting the appropriate
button amondntml (default),mif, pdf, ps rtf andodt Selectrtf.

|(design) calc_system Requirements | Graphic Design | Detailed Design | Checkers | Code  Documentation |
E- @ (design) calc_system (default) [ = I

@] F
H Ié!—lcalc_system(defaulb HE Q @ ﬂ 7] = @

Next start the document generation by pressingtime button.

|(design) calc_system Requirements | Graphic Design | Detailed Design | Checkers | Code  Documentation
E- & (design) calc_system (default) HE| | . ca = e o s
@] | ™ 7
H = - calc_system (default) HE a BB 7] S

A standard Windows file navigator is shown to setbe output file. A default flename and
directory is provided.

~
1] Generate file: Iﬁ

— e —

GQ | <« Tutorial AADL » calc,systen; 3 jdo( vJ_‘fH Search _doc p‘
R = e = =

Organize = Mew folder S '9-
[ Documents *  Name Date modified Type
@' Music -
J X 3] cale_system.rtf 21/10/2008 17:37 Format RTF
= Pictures

| =] Subversion

B2 Videos

m

% Homegroup

M Computer
&, osic)
—a Microseft Office Click-tc
& EllidissNAS-pierre

- 4| T, p

File name: m - [N
Save as type: {rtf (*.rtf) v} ;
# Hide Folders Save I | Cancel ]

Once the document generator has finished, the treparbe viewed by opening the file from
its saved location. If the default output file ltoa is used, it can be found by using the menu
Tools/Open directory/design directory
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L)) Stood for AADL - AADL_calculator

Fle Edit Design Component Feature Tools Help
View
(design) calc_system Requi ts Design | Detailed Design | Chet
- uiremen
= @ (design) calc_system (default) €4 ’7 .....
cale system (deiaull) Graphlc desgn E @ % @
CPU (default) Checkers i
ROM (default) — |'
RAM (default) Documentation tion
DATA_BUS (defaul) (
KEYBOARD (default) ant
SCREEN (default) Open directory working directory
calc_pracess (defaulf Show full pathnames configuration directory
v Hide full pathnames _ )
project directory
Display properties design directory

The design directory contains all the informatioalated to theDesign. Generated

documentation is found under thdoc subdirectory.

\2J C:\Ellidiss\AADL Tutorial\calc_system
Eichier Edition Affichage Favoris Outis 2

»

@Précédente N > ) I'ﬁ‘ /.H'Rechercher

Adresse |23 C:\Elidiss\AADL Tutoriahcalc_system | v | BJ oK

=%}
._}‘s-

Hchier Edition Affichage Favoris OQutis 2
»

@ Précédente -

7

Iﬁ‘ /.q' Rechercher

Adresse IE.‘; Elidiss\AADL Tutoriaf\calcfsystedeoc! V] OK

= C:\Ellidiss\AADL Tutorial\calc_system\... [= [OJES]
L
n

I _aadl

%] calc_system.rtf

Co_doc

(0 _trash

| calc_process
I calc_system
(Z)CPU

| =) DATA_BUS
|)KEYBOARD

| JRAM

(CIROM

) SCREEN

|2 SYSTEM_CONFIGURATION
.aadlsettings
.project

[l Reg.sto
Stood.lok

# Stood.pro
[l stood.sto

Note that theAADL code that was generated previously is found urttler aadl
subdirectory.
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The figure below shows the result of the documeriageneration for th®TF format.

8] calc_system.rtf - Microsoft Word (=13
: Fichier Editon Affichage Inserton Format Outls Tableau Fepétre 2 Tapez une question ¥
ARNE=A" F=1E ANk <Y oW A RACKAN e Ne: 1R AL AR 4
EI"'I"'E"‘l: P 2L E LT PSS el el GRA £ SR Lt s UHial Lhas) -Q-lwﬂ_-\-mga\_;
. *Ellidiss

: AADL design documentation

. Generated by Stood

Table of contents

38 B S S Ao G RaTE . ..o oma sagen e S 536 S S i S50 4 B S B S0 g 554
1.1. DESCRIPTION................
1.1.1. PROBLEM..........
1.1.2. SOLUTION..........
B2, TIUEERRIETID oo smmmssmsss oo 645 s 63 504s 43040 640 B3 43 S e S o A 64

191 noNnoUeTITLo A
elE]s wig ‘ T

Page 1 Sec 1 1/13 Ag2cm Lil5 Col2 I EV T F Anglais (Roy

- sl b S (s SRt = < b o U e o
« @ » g

3.14 Save the design

It is recommended that the design is saved to #ségd directory regularly. This is done by
selectingDesign/Save design

£1) stood for AADL - AADL_calculator
Fie Edit Design Component Feature Tools
New design |
(design) cal  wew design from v
= @ (desi 1==]
5 ea HS
Unlock design H&
HS
Rename design... H&E
Change design into r EE
Update design from v | S
Change design language * HS
Compare design... =HS
Show design location
Save design

Note that the save icons that are shown at the oigthe component names will disappear once
they are saved.
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4 Createan AADL package

In the previous section, we did not explain howserg component classifiers could be
referenced in otheAADL models. This is however mandatory to enable prapenponent
reuse.

In order to be properly referenced withPeoject wide scope, it is a good practice to group
component classifier definitions withihADL Packages. In theory, this should be done for
any category of component, however the particusecofData component classifiers is
especially important as they are not only instaediato create subcomponents, but also to
specify the actual data type D&ta Ports, Event Data Ports or Subprogram Parameters.

This section explains how to create AADL Package that provides a set @fata component
classifiers.

4.1 Create a new design of type “aadl package”

To create a newPackage inside the currenProject (cf.82.5), use the menDesign/New
design/aadl package.and then specify its name in the dialog box.

£1) stood for AADL - AADL_calculator

Fie Edit Design Component Feature Tools Help
New design » design... i
Designs New design from 4 generic... phic
virtual node... 1] AADL package name|" <.
aadl package...
9
aadl system... <

aadl process...
aadl processor...

1numbi=.rs|

OK I CancefJ

Note that aDesign name inStood must be alphanumeric (i.e. only contain charactergo
‘z’,'A'to‘Z’, ‘0’ to ‘9’ or the underscore character).
4.2 Lock the package to enter edit mode

Once created, the neWackage design is automatically loaded and shown in &#&DL
graphical editor as an empty box in the middle tzirger one representing tReoject.
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| i) stood for AADL - AADL_calculator
Fle Edt Design Component Feature Tools Help

(design) numbers Requirements Graphic Design | Detalled Design | Checkers | Code | Dacurmentation | Deployment |
B~ (design) numbers *| " Hood AR T Scgolel
e S
- UML = & 2
® AADL
=)
ADL_caicuiater |
[rumbers |

ods 1ada] c|cpp | aadl | test] checks |
B+ PROJECT
—maProject Description
—eaProject Sketch
— Listof Requirements
— Design Tree < | | *
'~ Inhertance Tree 5

This Package design is set to read-only mode by default. TobEnanodifications on this
Package, you need to “lock” it to prevent other users igettconcurrent write access to the
model.

£1] Stood for AADL - AADL_calcw.

£1) Stood for AADL - AADL_calculator

Fle Edit Design Component Feature
Fie Edit Design Component Feature Tox =___— wesgn Lompo =
New design ’ (design) numbers
(design) nur  New design from ’ 2
& (design) numbers
7 Lock design

When aPackage design is locked (may be modified in the curi@egsion), a green padlock is
shown to the left of its name.

4.3 Create Data component classifiers inside the packag

To create components in tRackage, it must be opened first. To operPackage, it must be
selected using the contextual menieroption. An alternate way of doing this is to penfioa
mouse double click inside the boundaries ofRaekage.
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MADL_caloulobor

rusmbers

Enter

Rename...

Delete

Once thePackage is opened and selected, you can create comporgitiier with thenew
AADL componenbutton (in which case Bata component classifier is created by default), or
with the new componentontextual menu. After the button or the menu theen used, a new
box is shown on the diagram and a new componeadlded to the top left list. The default
name given to new components is the name of thiaicam box followed by an integer value.

Exit

New component P Process
Thread Group

Rename... Thread
Subprogram
System
Processor
Memory
Bus
Device
Data
Package

4.4 Rename the Data component

To rename the new component, select it (on theraiagr in the list), and select the contextual
menurenameoption. This opens a dialog box where the actaatenof the component can be

entered.

£1) Stood for AADL - AADL_calculator

(design) numbers

File Edit Design Component Feature Tools Help

Feguirements Grap.

- & (design) numbers
numbers
L humbersi

rismbers

rusmbers |
Enter

Change into

Note that a default value for thgypefield is automatically updated when thiamefield is

edited

= > " Hood & F] ¢

| ~ um
H*| & aanL

rusmbers |

g:;] Rename G|
Name Fumber
Type |nun'|bers: number
Implementation |0ﬂ13r5
Cle Cancel
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Also note that within aPackage, only component classifiers are described, so Stoad
component name generally matchesAdDL component type name. However, in case where
several components are the same type, but diffemgriementations, the box name is used to
distinguish them, as explained in next chapter.

4.5 Specify component type and implementation

Within a Package, a uniqueStood component is used to represent bothABR&L component
type and implementation. If two components have tb@me type and different
implementations, twdtood components must be created. The three fields efrehame
dialog box are then used to specify the uni§ted component name, th®ADL type name
and theAADL implementation name.

|7 il Stood for AADL - AADL_calculator ([0
File Edit Design Component Feature Tools Help

(design) numbers Fiaquirements Graphic Design lDeta\Ied Diesign | Checkers | Code | Docurmentation | Deployment |
— (design) calc_system " Hood W R M #EL ¥e o
L & (design) numbers EHse ~ UML S | [ S Yo s % ICREREN
E-  humbers (= & AADL
—  integer = E= —
r keyboard_digit Il 5 :A.:
L screen_digit Hax mmbers

infeger |

~ DESCRIPTION
E-  PROBLEM ]
EmStaLe ment ofthe Problem (text)

keyboord_digit screen_digit
ods {ada] | cop | aadl | test] checks |
= PACKAGE or COMPONENT
=S

e Sketch of the Problem

mmReferenced Documents v

#  SOLUTION f
rf_‘r- INTERFACE -

L'T_\. IMPLEMENTATION EEE TE Statement of the Problem (text)

—Enpragmas

In the example below, tw&tood componentskeyboard _di git andscreen_digit
have been created. They have the sAmBL type nameli gi t and different implementation
namekeyboar d andscr een.

z1] Rename S 5 Rename S
Mame lkeyboard_digit Name [display_digi
Type |nun1bers::dig'rt Type |numt-ers::dig'rt
Implementation |ke'ybc-ard| Implementation |disp|ay|
Ok Cancel | oc | Cancel
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Note that if no implementation has to be produagdtie component type, the valNeL must
be entered in thémplementatiorfield. However, if an implementation becomes reeglito
generate a corre&tADL specification (for Instance, if the component salscomponents), the
default valueot her s is used.

4.6 Define subcomponents of a Data component

According to theAADL standard, ®ata component classifier can accept subcomponents that
must also be instances @fata components. As a special case, subcomponenfBatd
component classifiers are managed $tgod as a list of typedAttributes. This is in fact
compliant with the way software structured dateetyf\da record,C struct,C++ class) are
handled by the tool.

When aData component classifier is selected on the diagraim tre top-left list, a dedicated
SUBCOMPONENTSection is available inside the component desariptthe bottom-left list.
This section contains a formal declaration of tiet bf the Data subcomponent names
associated with their corresponding classifierrexfee (name of Bata component classifier).
Note that keywordTTRI BUTES must not be removed and that the list separatc@mma.

To illustrate this, we can create a nBata component classifier calledeal and specify that
it has two subcomponentsit _part anddec_part that are both instancesiofit eger .

L L emReferenced Documents

SOLUTION Save text | SUBCOMPOMNENTS

#- PROVIDED INTERFACE ATTRIEUTES int part : integer, dec part: integer

— REQUIRED INTERFACE

— DATAFLOWS

= IMPLEMENTATION

emreal

L e SUBCOMPONENTS
PROPERTIES

Save text Ctr+S

Note: do not forget to use tlsave texbutton after any change in the text input area.

4.7 Define Data component extension

According to theAADL standard, aData component classifier may be specified as an
extension of anotheData component classifier. Such an extension mecharéam be
compared to software class inheritance in objeietted languages. The fact thatData
component classifier extends anothgata component classifier can be expressed on the
diagram using a graphical connection. To create ¢bnnection, for example to specify that
integers and floats are types of numbers, perfaerfdllowing:

(a) create a ne@ata component classifier calletunmber

(b) click on the new connection button of ®ADL graphical editor
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reqal

(c) select the descendddata component classifier

rismbers ﬁnu'nbe.rs

irteger

integer

rismber

riusmber

real real I

(d) select the ancestbrata component classifier.
Note: the graphical representation of the extendneotion does not comply with the
recommendation of the annex A of the standard.

This component extension information can also biee@dextually. It can be accessed by
selecting theEXTENDSsection of the component descriptor while the conemnt is selected
on the diagram or in the top-left list.

ods Iada] | cpp | aadl | test]| checks | EXTENDS
E-  PACKAGE or COMPONENT « || [INHERITANCE pumber.number
DESCRIPTION
= PROVIDED INTERFACE
minteger
| =mEXTENDS
PROPERTIES

4.8 Define the public section of the package

When addingdata component classifiers in Rackage with Stood, they are put in its private
section by default. To makelrmta component classifier public, select it and usectir@extual
menuSet publicoption.
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rusmbers
integer
riumber
1
real — —]n:mbe,rs
el
integer
L | Enter
Rename... rumbar
Change into 4 S
real -
Delete
Open state diagram —

Set public

To distinguish between public and priv&data component classifiers, the former are listed on
the left border of thé?ackage box in the diagram. Note this graphical notatisrspecific to
Stood. For the purpose of our example, we can specift Bata component classifiers

i nt eger, fl oat, keyboard_di git andscreen_di git are public, whereasunber
remains private.

rimbers

rieger

peal

keyboord_digit

creen_digif
integer
rumber
™|
real N
keyboard_digit screern_digit

4.9 Define Data Subprograms

Similar to other object oriented languages, it asgible to define the methods or member
functions that are associated witbata component classifier. IAADL they are called data
Subprogram features.

To createSubprograms, click thenew subprogranbutton in theAADL graphical editor, and
select a Data component classifier.
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O

rismbers
rieger
real o
keyboard_digit
creen_digit

irteger

rismber
real N

The newSubprogram is given a default name. The rename contextuauneensed to change
it.

riusmber

riusmber

a:;x Rename.. i Stood for AADL - A... 3 Fﬂ.ﬁﬁi“

2 , Typeinnewname:

2

1from_digits

Right alignment oK Cancel

4.10 Specify Subprogram Parameters

WhereasPorts can carry a single event or data mess&pbprograms can express more
complex dataflows that are defined by a list okdiional typedParameters. In Stood, this
parameter list must be entered in tleatfare Declaratiorsection as shown in the sequence of
screenshots below.

The syntax used bgtood to specify a list ofParameters for a Subprogram is the one
recommended b{HOOD which is very similar to the one defined by thda standard. The
syntax for a singl®arameter is (list separator is a semicolon):

<par anet er _name> : <direction> <paraneter_type>

(a) Select thesubprogram in the diagram or in the list. The default list lBdrameters is

shown in the text input area. In case of a dathprogram defined in aData component
classifier, the defauParameter is the receiver whose default name is “me” andwuletype is
theData component classifier.
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ads ]ada ] c] cpp] aadl] test ] checks]

- COMPOMENT -
+ DESCRIPTION
-  TYPE
+I- mmnumber
FEATURE GROUPS | | Mewt] Feature Declaration
- FEATURES from digit(me : in out number); - ity) number
=1 cfrom_digit “pa me
o Feature Description
o
mm Behavior Properties (hood)
+ Predeclared Feature Properties
w0 User Defined Feature Properties (@adl)

m

(b) Modify the Parameters in the text input area. Do not forget to save ¢hanges with the
button, contextual menu or keyboard shortcut.

ods lada] c] cpp] aadl] test] checks]

-+ COMPOMENT -
+  DESCRIFTION
-+ TYPE
+ mmnumber
FEATURE GROUPS Save text ) | Mewt| Feature Declaration
] FEATURES b __ Gk A - {y) number
= cofrom_digit me : in out number; <pas me
1 Feature Description input : in keyboard digit); tty) keeyboard_digit keyboard_digit
L JFeature Declaration <pa> input
mm Behavior Properties (hood)
+ Predeclared Feature Properties
x0 User Defined Featurs Properties (aadl)

m

(c) Note that the specifidéarameter type is checked againsStood cross reference table and
the result of this analysis is shown in the righmdt side of the text input area.

By specifying propeParameters, we can express that the two d&tdprogram features of
Data component classifienunber arefrom di gi ts with an inputParameter of type
keyboard_di git, andt o_di gi t s with an outpuParameter of typescreen_di gi t.

ods l ada ] g ] cpp ] aadl ] test] checks]
mm Feature Declaration -
mm Behavior Properties (hood)
+ Predeclared Feature Properties
1 User Defined Featurs Properties (adl)

= cto_digt Savetext ) Frevious | Mest| Feature Declaration
o Feature Description —Lit( - thy) number
|::::| = me : in out number; <paz me
mm Behavior Properties fhood) output : out display_digit): tty) display_digit display_digit
+ Predeclared Festure Properties <paz output
1 User Defined Feature Properties (zadl)
+ FROPERTIES
+ IMPLEMENTATION S -

4.11 Add AADL Properties

AADL entities specification can be refined by a setpoédefined or project-specific

Properties. In Stood 5.4, all the predefinedProperties have been included into the default
configuration, which simplifies their use. Note tthiais possible to customize this list in the
tool configuration files, to hide tHeroperties that are not relevant for the currébject.

When a component or a feature is selected, thefligsbssible validProperties is shown in the
TYPEsection. A contextual help is available for eaatividual Property.
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ads ]ada ] B ] u:pp] aau:ll] test] u:heu:ks]

- TYFE
+- mmkeyboard_digit
FEATURE GROUPS
FEATURES
- PROPERTIES
Predeclared Deployment Properties
- Predeclared Thread Properties
o Concumency_Control_Protocol
Predeclared Timing Properties
Predeclared Communication properties
- Predeclared Memory Properties
0 Access_Right
o Base_Address
0 Source_Code_Size

- Predeclared Progra Help

o Source_Langua Location
0 Source_MName o
o Source_Text Definition

To add aProperty association, select the appropria#®&DL entity (herekeyboar d_di gi t
Data component classifier), and the choseRroperty in the list (here,
Source_Dat a_Si ze).

Note that for each predefindéroperty, a help text can be displayed thanks to ktedp
contextual menu

1) Stood and AADL Inspector test - AADL _calculator | S|
i "_"-I Source Data Size
=5 Size

applies to {data, subprogram, thread, thread group, process, system, processor, device);

The Source_Data_Size property specifies the size of the readable and writeable data that results
when the associated source text is compiled, linked, bound and loaded in the final system.

In the case of data types, it specifies the maximum size reguired to hold a value

of aninstance of the data tvpe.

The property type is Size.

The standard units are bits, Bytes {ytes), KByte (kilobytes), MByte imegabytes) and GByte {gigabytes).

oK

Then enter théroperty value in the text input area and save with thedoutthe contextual
menu or the keyboard shortcut.

- Predeclared Memory Properties
o Access_Right
o Base_Address 8 bits
0 Source_Code_Size
B o Doio_5izd

+ Predeclared Programming Properties

Save text | | | Source_Data_Size
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Note that a default value is proposed for eRchperty. To display this default value, use
paste from templateontextual menu of the text input area.

L Predeclared Memony Properties : ca o h |
o Access_Right =t Paste from file... -
o Base_Address Paste from ternplate
0 Source_Code_Size . .
= = Insert link to file...
LalSource _Data_Sizel e e e
+ Predeclared Programming Properties Delete text

4.12 Add textual comments

It is recommended that you insert comments andrdgheual information inside the design
data structure while creating new entities. Thesenrnents may be used to provide
explanations about the “why”, “what” and “how” ca&h component or feature. The standard
configuration of the tool presents a structuretl discomment sections that can however be
customized to better fit any other documentatiaiategy. To fill in one of the proposed
documentation sections, select the appropriatéyearid one of the proposed (text) sections.

ods ]ada] [= ] cpp ] aadl ]test] checks]
E-  PACKAGE or COMPONENT keyboard_digit screen_digit
& DESCRIPTION
- PROBLEM
ex Statement of the Problem (text)
ez Sketch ofthe Problem
exReferenced Documents
SOLUTION | Statement of the Problem (text)
#-  PROVIDED INTERFACE
— REQUIRED INTERFACE
— DATAFLOWS
#-  IMPLEMENTATION
mmpragmas

Text can be entered inside the text input areananst be saved using the button, contextual
menu or keyboard shortcut.

ods ]ada] c]cpp } aadl]test] checks]
=  PACKAGE or COMPOMNENT keyboard_digit screen_digit
= DESCRIPTION
= PROBLEM
e Statement of the Problem (text)
e Sketch ofthe Problem
exnReferenced Documents -
SOLUTION Save text | Statement of the Problem (text)

=]

PROVIDED INTERFACE This data component defines a representation for numbers as a list of digits.
REQUIRED INTERFACE Save text Ctri+s
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4.13 Show full AADL diagram of the package

The completd ADL diagram for ouPackage is now as shown below:

" Hood

 UML
& AADL
‘| rismbers
rteger
el
keyboord_digit
creen_digit

integer

rumber

from_digits
to_digifs

real

keyboard_digit screern_digit

Note that the corresponding graphical represematiacghe same model dML andHOOD is
also available, simply by switching the notatiotestor. If the switch is inactive, please use
the main meniesign/Change design modeid selecANYto enable the multi-view display.

from_digit
to_digit

in#_part - infeger
dec_part - integer

4.14 Generate the AADL code for the package

To generate textuehADL code from a graphical model Btood, the Codetab is selected
instead of the&raphic Designone. The new button bar shows two buttons. T fiutton on
the left is callecadd pragmaand may be used to customize the code generd&ressing this
button opens a dialog box showing the list of gusespragmas that can be selected. Note that
some pragmas may have already been automaticadlyteéd byStood, as it is the case here.
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Code
FULL —
¥ By @
| | | pragmas
FRAGMA exported_type
(name =»> —--|keyboard digit|--, - -
type => --|numbers::digit|--, i) Stood and AADL Inspect. [
implementation =»> --|keyboard|--)
FRAGME exported_type e Select 3 pragma
{name => —-|diaplay digitl|--, '.e'
type => --|numbers::digit|--, [~ genemtion control - .
implementation =» —--|display|--) w1_compatibility =
PERGME exported type graphic_properties = |
{name =»> —-|integer|--, reverse
type =» ——|numbers::integer|--, abstract o
implementation =» --|NIL|--) — component customization Il
FRAGME exported_type t'_.rpg_name
{name =» ——|reall--,
type =» ——|numbers::real|--, oK Cancel
implementation =» —-|NIL|--) |

The AADL code generation is started by pressing fthie extraction button. This opens a
dialog box that can be used to specify which pérthe Design has to be generated. More
often, we need the wholesign generated, which is the default.

pragmas i) aadl full extraction E

PRAGME exported type numbers |~
(name =»> --|keyboard digit|--, integer
FYPE =* __lfjugltl__" ;?J?T"lber =
implementation =»> ——|keyboard|--) keyboard_digit

FRAGMA exported type screen_digit -
(name =» --|screen_digit|-——,
type => --|digit|--, [v hierarchy
implementation =» --|screen|--) [ exported modules

PEAGME compact

FRAGML no_graphica Cancel Help

When the Ok button is pressed, thextraction messageare displayed and th& ADL
Inspector is opened in a separate window to view the codergeed.

{design) numbers Requirements ] Graphic Design ] Detailed Dezign ] Checkers Code ] Documentatic

(design) calc_system wanL | v | —~
- D[clesign}numbers %L—ﬂ . ! |:| Iﬁl
S umbers JEX| | | Het] extraction messages
'r'::lger g === begin code extraction : Wed Feb 18 09:49:02 RST 2015
creating: PRCERGE numbers
number u Ex] creating: DATA TYFE numbers::integer
kfi"_-'bﬂal'dl_t_llgft RE creating: DATL TYPE numbers::real
display_digt | | crezting: DATA IMPLEMENTATICN numbers::real.others
creating: DATA TYPE numbers::digit
ods | ada ] c ] cpp @l |test] checks | creating: DATA TMPLEMENTATION numbers::digit.keyboard
— PACKAGE creating: DATA TIMPLEMENTATION numbers::digit.display

creating: SUBFROGEAM TYFE from digit

creating: SUBFROGRAM IMPFLEMENTATION from digit.others
creating: SUBFROGEAM TYFE to_digit

creating: SUBFROGRLM IMPLEMENTATION to digit.others

o Source_Texdt
2 User Defined Package Properties (zadl)
o Emor Model w1 (zadl)

w0 Emor Model v2 (zadl) creating: DATA TYPE number
Empragmas creating: DATA IMFLEMENTATION number.others
xncode file header
-+  AADLCODE

Halt. Program terminated normally
EOMEVErse Messages === end code extraction : Wed Feb 18 09:49:02 RST 2015

page 40 - STOOD AADL Tutorial © Ellidiss — Febru&g15



L * Stood

4.15 Show generated AADL code

The AADL generated code is shown by changing the seleatidhe lower left list of the
Stood window fromextraction messagee aadl.

{design) numbers Requirements ] Graphic Design ] Detailed Design | Checkers Code l Documer.

(design) calc_system woL | aon | o -
= @[design}numbers %r_ﬂ : - =l (7]
S ibers) e x| | | aadl
integer [ X}
real 8 FACKRGE numbers
FUBLIC
riumber [E x|
eyboard_digt B DATE integer EXTENDS number
display_digit [EX] END integer;
nd$] ada] c ] cpp  aadl ] te3t] checkﬂ DRTRA real EXTENDS number
= FACKAGE END real:
o Source_Text

DATR IMPLEMENTATION real.others EXTENDS number.others
SUBCOMPOMENTS

int_part : DATA numbers::integer;

dec_part : DATA numbers::integer;

2 User Defined Package Properties (zadl)
0 Emor Model w1 (aadl)
1 Emor Model v2 (@adl)

[ pragmas END real.others;
o code file header
-+  AADLCODE DATR digit
mm extraction messages END digit;
EIMeVEerse messages
™ aad DATA IMPLEMENTATION digit.kevyboard
mmmakefile END digit.keyboard:

mmprolog description
DATA IMPLEMENTATION digit.display
END digit.display;

SUBFROGRAM from digit
FELTURES

me : IN OUT FREAMETER number.cothers:;

input : IN PARAMETER numbers::digit.kevboard:
END from digit:

The AADL code can be edited witood, although the corresponding file in the repositisry
easily located for remote access. To locate aquéati file, select the corresponding entry in
the lower left list and use thecationcontextual menu.

= AADLCODE
mm extraction messages

EIreverse messages
miaad . <l Where X
:mak‘ T \i‘) C:\Ellidiss\Stood5-T\utorial\numbers\_aadl\numbers aad|
prolg

Definition
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4.16 Generate C++ code

Without changing anything in the design model, gan generat@&da, C or C++ source code.
The process for generatirig++ code (for example) is very similar to generatihg AADL

code, i.e.:

(a) Select th€odetah

Feguirements | Graphic Design | Detailed Design | Checkers Code IDDcumentatiDn | Deployment |

(b) Change the source language tab feadl to cpp

L
ods | ada ] ¢ cpfg 8ad! | st ] chacks | ods | ada & cpp |ahdl | test] checks |
== PACKAGE or OMENT = PACKA OMPOMNENT
INTERFACE INTERFACE
IMPLEMENTATION IMPLEMENTATION
capragmas capragmas
eacode file header eacode file header
AADL CODE C+ CODE

(c) Press théull extractionbutton, followed by th©K button in the dialog box. The generated
files are shown by selecting the appropriate itentbe selection list:

(design) numbers

L

(design) calc_system

(design) numbers Hae
B  numbers s
integer Hae

real s
number s
keyboard_digit Hae
screen_digit e

ods |adalc cpp laadl |test] checks |
= PACKAGE or COMPONENT
INTERFACE
IMPLEMENTATION
mEpragmas
exacode file header
C++CODE
h
cc
.asb
.cat

4.17 Save the design

It is recommended that the design is
selectingDesign/Save design

Reguirements | Graphic Design | Detailed Design | Chec

ARDL  ADA

FATI REVERT
f&;j ﬁ EY B @
.h
// SPEC OF MODULE : real
#ifndef INCLUDE_spec_real
#define INCLULE spec_real
[/ =—=——====== wisibility on required modules :
#include "number.h™
#include "integer.h"
-|puklic:
ff —————— provided types and constants :

class real :
{
private:
integer int part;
integer dec part;

public number

IH

/7 END
#endif

OF MODULE : real

saved to ésegd directory regularly. This is done by
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5 Createan AADL process

The third kind ofDesign that can be managed withtood is associated with aAADL
Process. Such aDesign represents a software program for which you caregge a complete
set of target language source files that can bepdecthand linked to produce an executable
file. To create aDesign of type AADL Process use thBesign/New desigmenu. Another
option is to create a nef@esign by exporting arocess subcomponent defined in @ADL
System.

5.1  Create a new design by export

In the Design cal c_system we have defined aProcess subcomponent -called
cal c_process. It is possible to refine the contents of tilsocess within this Design.
However, it may be interesting to isolate the pswéware part of th&ystem in a separate
Design to complete software design and coding activitiets the end.

To do so, load theal c_syst emDesign, select theal c_pr ocess component and use the
export contextual menu option, as shown below:

calc_system

‘ {£1) stood for AADL - AADL_calculator ROM RAM

) 5
Fle Edit Design Component Feature Tools
Enter
(design) calc_system T Rename...

=] 1 DATA_BUS

= g (de:;slz:] ::Slltcg;vstem ’“ Change into '
CPU
ROM
RAM
DATA_BUS
KEYBOARD
SCREEN
calc_process

— (design) numbers

Delete

KEYBOARD cale_process Open state diagram

(e

L343 F.4.4.8.8.1

Export

A new Design is added to the list of theroject AADL_cal cul at or . This newDesign how
needs to be selected (loaded) and locked (openecdawrite mode) as shown below.

Design Component

Mew design
|{design} calc_process Mew design from

(design) calc_process
Le

|{design} calc_process

& (design) calc_process

Lock design & (design) calc_system

(design) calc_system

5.2 Import a list of design requirements

It is possible to import the list of software reguments that must be covered by the current
design and coding activities. The simplest waynpart such a list of requirements consists of
reading a tabulatedSCI1 text file that is produced using any requiremengagement tool.
Such a file must be formatted as follows for impotod Stood:
- one requirement per line
- two fields separated by a tab character per reauing: the unique requirement ID and
a comment.
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When such a file is available, swittlie Stood lifecycle tab toRequirements

|{design} By Fequirements lGraphic Design | Detailed C
& (design) calc_process e = . -
m? |- calc_process so| =% E g £ (2]

Then click the buttofoad requirements from text

‘{design} calc_process Fegquirements ]Graphic Design | Detailed C
& (design) calc_process = = [ . -
H‘LTF I~ calc_process se| =% = = (2]

A file navigator dialog is shown so that the appiage file can be selected. OWorkspace
contains a file calle®equi r enent s. t xt whose contents were described in chapter 2.3.

Choose a catalog file: @

Regarderdans: X‘JIUW\E‘ = e B~

L |Sicalc_process
(( £ | calc_system
/= numbers

Mes documents ] e
] lirements.txt
récents Requirements. txt

3

Bureau

Mes documents
.
.0
e
Poste de travail
‘3,3 Nom du fichier ‘Requ\remems.m ﬂ Ouvrir
2
Favoris téseau  Fichiers de fype : [catalog (0a) ~| Annuler

(Note that shown items may vary depending on theahdirectory contents)

Once the file is loaded, the corresponding listemfuirements appears 8iood. Note that a
small red gauge is shown at the left of each imllial item, which means that the requirement
is not covered yet by any design entity.

(design) calc_process Requirements ]Graphic Design | Detailed Desi
= & (design) calc_process EH| .
: ca?ciprocggs e Gl I @
CPU *len CALC101 : interactwith the Keyboard
ROM G CALCT02 : interactwith the Screen
gi’:‘ﬂx BUS : 1 CALC111: define integer type
KEYB&ARD sl = CALC112: define real type
SCREEM s¢ || = CALCI21:addintegers
B- (design) calc_system =1 CALC122: add reals
—  (design) numbers 1 CALC123: sub integers
1 CALC124: subreals
1 CALC131: scan the Keyboard
1 CALC132: perform the operation
1 CALC133: display on Screen
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5.3 Clean up the environment

The currentDesign has been created by exportingPeocess subcomponent of aAADL
System in anotherDesign. This export function also propagates informatiabout the
environment of the exported component, and in @adr, all the sibling subcomponents.
However, they are not all relevant in the contéhduwr newDesign.

To clean this environment up, switch to fBeaphic Designtab to show th&ADL diagram,
select each component you wish to remove and ws®dhete contextual menu as shown
below:

Reguirements Graphic Desion | Detailed Design | Checkers | Code | Documentat

" Hood i HE R .
o @ ON o B eaa g

® AADL

WADL_caloulator

Rename...

0 Delete

Once all the components that are not requiredahc_process are deleted, the cleaned
model now looks as follows:

ADL_calculater

KEYBOARD

|

calc_process
curtput | p———

S{REEN

5.4 Import a package

In the model we have imported frooal c_syst em we did not specify the data types
associated with thBata Ports. We now need to reference thata component classifiers that
were defined in thaunmber s Package to give a type to thBata Ports. The easiest way to do
this in Stood requires thé?ackage to be imported within thBesign scope.
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In the AADL diagram, with the outer box selectegladl cal cul at or), use theNew
packagecontextual menu to create a local representafi@remotePackage:

MADL_calculator

KEYBOARD

MNew package

A new box is added to the diagram, with the defaalheExt er n. To change this name, use
theRenameontextual menu (thiéxt er n Package must be selected).

ADL_calculator

Ext
AR

Rename...

Now give this localPackage the name of the actu&ackage we created in th@roject, i.e.
nunbers.

£i)Rename
Name |numbers
Type |
Implementation ||
Ok Cancel

MADL_calculator

KEYBOARD

L

SREEN

rimbers

Stood has now made the association between our Paedage and the actual remof®esign

of the same name. This will allow us to use theowmrData component classifiers defined in
the Package nunbers in the currentDesign. To check the availabl®ata component
classifiers, double-click on the lodahckage numbers:
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rismbers

mzlgz,r
yhoard_digit

creen_digif

Note that if changes are made to the renRaigkage, they will be propagated to the local copy
only during aDesign load.

5.5 Change data ports type

When we addedata Ports to subcomponents in section 3.8, we did not clautathe
associated data type. A default data typ&l ow was used. It is now possible to reference the
Data component classifiers provided by the impoifadkage to specify the actual type of the
Data Ports. To illustrate how a port definition can be moekfj select th&eature declaration
section for port nput in componental c_pr ocess.

-+ FEATURES !
—I cinput | | | Feature Declaration
o Feature Description input {myFlow : in T_Flow); P 7 2T _Fow
B v Deciroton] pas myFiow

The right hand list, calledymbol table shows that typ& Fl ow is unknown. Let us modify
the port declaration to use tykeyboar d_di gi t instead. Do not forget to save the changes
using the button, the contextual menu or the keytbshortcut. The new port declaration will
look as follows:

5 FEATURES [

—Icinput | | Feature Declaration
o Feature Description input (myFlow : in kevboard digit): * tty) numbers keyboard _digit
B ure Declrson <pa> o

Note that the data type is now recognized in smbol table However, theData Port
connection betweerDevice KEYBOARD and Process cal c_process has suddenly
disappeared from the diagram.

WADL_calculater

KEYBOARD

I

calc_process
&_[inpuf
|-| output || P—

The reason is that the two ends of the connectienn® longer type compatible. The
declaration of porbut put in componenKEYBOARD must also be changed in the same way:

| | Feature Ueclaration
output (Flow : out kevboard digit): a

- FEATURES
= cooutput
| JFeature Declaratio

tty) numbers keyboard _digit
<pa: Flow

Note that theData Port connection becomes visible again in the diagrasoas as both ends
become type compatible again.
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We can now do similar changes to porit put of componentcal c_process and port
I nput of componenSCREEN. The data type these two ports should referensereen_digit.

-+  FEATURES | | Feature Declaration
+-cminput output (myFlow : out display digit); = tty) numbers. display_digit
=" eooutput <pa> myFlow
o Feature Description
L eature Declaration

N m
= FEATURES

= cminput | | Feature Declaration
E)Feature Dedlaration
mm Behavior Properties hood)

input (Flow : in display digit):

<paz Flow

5.6 Add ports to the process

Currently, theProcess only showsData Ports in its interface.Data Ports can be used to
describe data flows between components. We aregmwmg to addEvent Ports to specify
control flow entry points for thBrocess.

|[design} cale_process Fequirements Graphic Design lDetaiIed Design ] Checkers ] Code
d98|gn ) calc_process E%| ~ Hood - " )
calc_process | ~ umL & S S %% .Egj ®E & 3
KEYBOARD Hae 5 e
[aladonl ol ol W I:I\J

To create a neevent Port, use thenew portbutton of the button bar in th®ADL diagram
editor then click inside theal c_pr ocess box. The default nampor t O can be changed
using theRenameontextual menu, as shown below:

- j’
P
proCess
' |np.rr rOCESS
r “"P

ourtput >—
G..I'I‘P..I‘l‘ p—|
Rename... il stood for AADL - ... ﬁ
SE \ ?/. Typeln newname:
= ——p jinpud -t im
I—‘ Right alignment OK Cancel

After adding a seconBvent Port calledof f , the diagram will look as follows:
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! KEYBOARD : KEYBOARD. others rumbers |

E __.JTP ’._

: calc_process.others

S{REEM : S{REEM.others
i

h

5.7 Add subcomponents to the process

We now need to provide some details about thenaterof ourProcess. The current graphical
representation afal c_pr ocess only shows its interfaces. It is ibdack box viewlIn order
to edit its internal details, we must enter the ponent to show itsvhite box viewThe Enter
contextual menu, or a double-click, is used tohis: t

t calc_process
P | input

output| |
= jon
= Joff

Enter

Rename... |

According to theAADL rules, aProcess component implementation can contdihread
Group, Thread or Data subcomponents. To create a subcomponent, us@eive AADL
componentbutton of the button bar in the AADL diagram editor the New component
contextual menu. The newly created component iamex using thenamecontextual menu
as shown below:
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Exit

New component 4
Thread Group

Rename... Thread
Undelete
Open state diagram

Data

Change into
Delete

Open state diagram

As already explained in section 3.6, Renamedialog box is also used to specify thé DL

component type and component implementation o$tiieomponents.

i) Rename
Name |processing_unit
Type |PR_UNIT
Implementation |Ada
Ok Cancel

Ci Ir_pmre.s:

input | e
output | 4
any >

off| =

Our model can now be enriched by two otAdread subcomponents representing local
Device interface software.

£ Rename £i|Rename
Name keyboard_driver Name screen_driver
Type KB_UNIT Type SC_UNIT
Implementation Ada Implementation Ada
Ok Cancel ‘ Ok | Cancel

The graphical representation of the internals ofRvecess as shown in the diagram below:

__________
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5.8 Create and customize ports in subcomponents

Following a top-down modelling process, we must nepecify the interface of each
subcomponent. Let us add ports as shown below:

calc_process
sy
“ opé’f" 2 keyboord driver_____
b [row_data N
' digits « p
H
screen_driver
-----------------
4 Jraw_dat !
digits | 4
;
|
_________________
processing unit
| sc_digits § b
h kb_digits »
= jon a4

keyboord driver
b row_data o
! digits ¥
dat *
—I-coraw_data -
IIIEEE'[LII'E Description Save tewt | _Previous | Wewt| Feature Declarstion
[ -ture Declaration| raw_data (myFlow : in keyboard_digit); | ) numbers keyboard_digit
<pa’ myFlow

mm Behavior Properties (hood)
OIS LTAL l LI =R (W T I I"':n’\\l rediure wecid duarn

=l codigits
1 Feature Description digits(myFlow : out integer); “ [ tv) numbers integer
[ JFeature Declarstion <paz myFlow
screen_driver
4 /row_data N
digifs 4
________________ _|I
SANE TERD | | EIEVIOUS | [I4ERT]
S coraw_data 1 1 Feature Leclaration
x=1 Feature Description raw_data(myFlow : out display_digit): < [ tv) numbers. display_digit
<paz myFlow

[ JFeature Declaration

T miiﬁ,:seature Description Save tent | | Previous | MHewt| Feature Declaration
. sture Declaration digits{myFlow : in integer); | fy) numbers integer
<paz myFlow

mm Behavior Properties (hood)

processing wnit
; ESEEN
= fon N
 ioff ;
________________ J
~sc_digits Savetest | _Previous | Mewt| Feature Declaration
out integer): - {ty) numbers integer

sc_digits (myFlow :

o Feature Description
<paz myFlow

[_|Feature Declaration
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| | | Feature Declaration

-l kb _digits
w1 Feature Description

kb digits{myFlow : in integer); . H tty) numbers integer

<pas myHow

5.9 Connect ports between a component and its subconepts

Connections can now be established between théaoéeof outer component and the interface
of its inner subcomponents. To create such commestiuse th@ew connectiorbutton in the
button bar of thedADL diagram editor and click, in sequence, the twdsptwr be connected.
Another way to do this is to select a port in thieo component interfaces and use@oanect

contextual menu option.

calc_process £ stood for AADL - ... i34
e 9 | Selectthe feature
output ; Rename... - 2)
off = Connect... ! keyboard_driver.raw_d

cigits 1 p

Right alignment

Change into [ v Immediate
igits I.' 4

' OK Cancel

Note that only the direction and type compatibletpa@re given in the dialog box. The new
diagram will look as follows after connecting ttoaif ports of thérocess interface is:

Ci Ir_pmre.s:

-----------------
b /raw_data o
' digits ' »
'

A 'raw_data !
' digits 1 4

processing_uwnit ____
) sc_digits | M
kb_digi'rsr- b

5.10 Connect ports between subcomponents

To connect ports between subcomponents of a sampaent, use theew connectiomutton
in the button bar of th&ADL diagram editor and click, in sequence, the twaspts be
connected. Another way to do this is to selectr ipoone of the subcomponent interfaces and

use theConnectcontextual menu option.
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s i Stood for AADL - A... 3
input e
inp , Selectthe feat
G_np{:: ; " e a..?/ elect the feature
or 2 IS board _driver____| : 3
o > ,' rerw_data siope t screen_driver.digits
digits 1 p processing_unitkb_digi
; Rename...
oo Connect...
screen_dri ft ali
o4 I,' row_data Left a 'gnment v Immediate
:. ] 0K Cancel
--------- Change into Q —]

Note that only the direction and type compatibletpa@re given in the dialog box. The new
diagram will look as follows after connecting dlketremaining subcomponents:

calc_process

—————————————————

________________

Pmc.e.ssi _unit
'

sc_digits | b
b digi :' —
;

5.11 Specify flows

AADL connections represent point to point interaotbetween two ports of the same type and
having compatible directions. Even if they do nefer to the same data type, several
connections may participate in the same more gldat flow. Stood has a particular way to
express such flow specifications.

COlC_process

‘raw_data !
‘ )
‘ '
: )
; h
screen_driver
________________
4 m:na:.,_w :
' =
) '
' |
) '
;
_______________ 4
processing unit
h ;
! E %
= ion
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For each port involved in a given flow, the flownma must be inserted into thHeeature
declarationsection to replace the default naRleow. In section 5.8, we already changed these
names intonyFl ow, so that theAADL code generator can produce the corresponding flow
specification.

THREAD EB_UNIT

FEATURES
raw_data : IN DATE PORT numbers::digit.keyboard;
digits : OUT DATA PORT numbers::integer;

FLOWS
myFlow 0 : FLOW PATH raw data -»> digits;

END KB _UNIT;

5.12 Specify real-time properties

Threads that have been created ageriodic WhenThreads areperiodic or sporadic more
details about their real time behaviour can be maday the tool. This subcomponent sub-
category can be modified using the contextual m@&hange into To illustrate this feature, let
us change the two drivers froaperiodicThreads into periodic T hreads:

—————————————————

Rename...

Change into ' C___)

digits |
Delete '
Open state diagram Periodic Thread it R '

Note that the graphical notation has changed toptpmwith the AADL rules. Real-time
properties must be entered into the model as stdrldADL Properties. We can specify for
instance thakeyboar d_dri ver has aperiod of 100 ns a deadlineof 50 ns and a
compute_execution_tineé 1ns. . 1ns:

- Predeclared Timing Properties - -
o Activate_Deadline leeybos
o Activate_BExecution_Time -_du-:
o Compute_Deadline )

B oo Exccuson Tie e
o Deactivate_Deadline 1 m
o Deactivate_Execution_Time | |
mm Deadline
= First_Dispatch_Time lms .. 1lms
o Dispatch_litter

o Dispatch_Cffset

o Finalize_Deadline

o Finalize_Execution_Time
o Initiglize_Deadline

o Initialize_Execution_Time
mm Period

o Recover_Deadline

| Compute_Bxecution_Time

m

Similar modifications can now be done for thkeread scr een_dri ver to change it into a
periodicThread and to add appropriate real-tirReoperties. This information is included by
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the code generator at the most appropriate locatittmleAADL source text:

THRERD IMFLEMENTATICHN EB UNIT.RAda
PROFERTIES
Dispatch_Protocol => Periodic:
Compute Execution Time => 1m3 .. 1lms;
Deadline => 50 mar
Period => 100 ms;
END EB_UNIT.Ada;

5.13 Specify modes

AADL Modes can be defined to represent the operational stdtascomponent, using a state
diagram editor to specify them. We are going taousiitate this on theProcess
cal c_Process. The state diagram editor is launched using @m@en state diagram
contextual menu:

Rename...
Change into J

Ering to front
Send to back

ythers

Delete

Open state diagram

A new graphical editing area is represen#®t®DL M odes and transitions representidgA DL
Mode Transitions. To create a new Mode, use the buttons or cordértenu:

{des% cale_process Requirements | Graphic Design Detailed Design l Chec
= [design) calc_process
S s i
processing_unit [E x|
keyboand_driver @r_ﬂ
screen_driver [E x|
KEYBOARD E x|
SCREEN E x|
numbers @r_ﬂ Mew state

- [design) numbers
+ numbers Mew transition

Mew initial state

Undelete

ads lada] l:] Cpp ] aadl] test] checks]

- COMPOMNENT

+ DESCRIPTION

+ TYFE

- IMPLEMEMTATION
SUBCOMPOMNENTS
CONNECTIONS
PROPERTIES

- BEHAVIOR

1 Behavior Description
Lalstate Transition Diagrar
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States are given a default name that can be modifiedguiaRenamecontextual menu. Let us
create twaModes: i dl e andr unni ng:

El Rename state @

2 |, Typeinnewname:

Delete ' [icie]
statel Running

OK J Cance}‘

Transitions can be created using thew transitionbutton or contextual menu. First click the
origin Mode and then the destinatidhode:

DEs

New initial state transition

New state
New transition
Running Running

Transitions are given a default name that can be changed tlsiRenameontextual menu:

Idle

‘ transitionl

J_ Transition event £1) Rename transition
Rename... ?/ Type in new name :
Running : 15iad
Delete
OK I Cancel J

Transitions must also be attached to a triggerkenent. Selection of thé&vent is done using
the select transition everiutton or theTransition eventontextual menu. This action opens a
dialog box showingall the Ports and Subprograms defined in the interface of the current
component. Note that onlyn and In Out Event Ports can be used to triggeMode

Transitions.
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Tdle £i) stood for AADL - AADL_calcula...
» | Selectthe triggering event ofthe transition
ri R'(j from the provided operation set:

| sta
J. — sc_digits
_ | Transition event kb_digits

on
. Rename... off
HRUunn I'E
Delete

The complete graphicallodes definitions as well as the corresponding gener#®édDL
source text fragment are shown below:

start
an shurtdown
aff

0K | Cancel |

MODES
Idle : MOLDE;

Bunning : MODE;
Running start : Idle -[ on ]-> Bunning;
shutdown @ Bunning -[ off ]-> Idle;

END calc process.others;

Note that using thetate diagram editowith AADL Threads or Subprograms generates a
Behavior Annex subclause instead ofVodes subclause.

5.14 Generate the AADL code for the process

To generate textu® ADL code from a graphical model 8tood, theCodetab is selected. The
new button bar shows two buttons. The first butiarthe left is calleddd pragmaand may be
used to customize the code generation. Pressiadptition opens a dialog box showing the list
of possible pragmas that can be selected. Notestrae pragmas may have already been
automatically inserted b$tood, as it is the case here.

[desigin; i it Hequirements] Graphic Design] Detailed Design ] Checkers Code ]
- (design) calc_process I x| L _
+ = OroCess) r__ﬂ %\{ DD 'ﬁ'
KEYBOARD Ex| | | | pragmas
SCREEN
numbers L FRAGMA type name
(design) b Ex {name => --|calc process|--}
ESIaN) NUmBErs PRAGMA implementation name
{name =»> --|others|--)

The AADL code generation is started by pressing fthe extraction button. This opens a
dialog box which is used to specify the part of fresign to be generated. Mostly, we need the
wholeDesign to be generated, which is the default.
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i) aadl full extraction

SYSTEM_COMNFIGURATION -~
calc_process il
FULL - processing_unit
3 —
& Gp © rosbnard diver
| | | pragmas KEYBOARD
SCREEN

FEAGME type name
- [¥ hierarchy

(name => --|calc_process|--)
FRLGME implementation name I~ feeEd
(name =»> --|others|--) Cancel Help

When theOk button is pressed, tlextraction messagese displayed and the AADL Inspector
is opened in a separate window to view the codergéed. The messages file lists the abstract
component types and implementations that were exletat fully describe ouProcess. Note
that the context of th@rocess is also generated asSystem having the same name as the
currentProject and which also contains the t\@vice components.

{design) calc_process Hequilements] araphic Design] Detailed Design] Checkers Code | Documente

- @[design} calc_process %rjﬂ g | o _
L — o &M E @ e
DFDCBSSIng_ITII'IIt @'ﬂ | |4 extraction messages
I:::.r;beo:rgn__jz:rer g === begin code extraction : Wed Feb 18 15:29:18 R3T 2015
KEYEO}-‘\H_D I creating: 3YSTEM TYPE RADL calculator
creating: 5SYSTEM IMPLEMENTATION ARADL calculator.others
SCREEN EX] creating: DEVICE TYPE EEYBORRD
) numbers Elim creating: DEVICE IMPLEMENTATION KEYBOARD.others
= (design) numbers creating: DEVICE TYPE SCREEN
H numbers creating: DEVICE IMPLEMENTATION SCREEN.others
creating: PFROCESS TYPE calc_process
odslada]clcpp aad']test]checks] u:reat:?.ng: PROCESS IMFLEMENTATION calc_process.others
creating: THREAD TYFE FR_UNII
=~ COMPONENT creating: THREAD IMPLEMENTATION FR_UNIT.2da
+  TYPE creating: THREAD TYPE KB UNIT
+  IMPLEMENTATION creating: THREAD IMPFLEMENTATION KB UNIT.Ada
mmpragmas creating: THREAD TYFE SC_UNIT
xxncode file header creating: THRERD IMPLEMENTATION SC_UNIT.Ada
B AADL CODE
LOIEVErSE MEssages Halt. Program terminated normally
I === end code extracticn : Wed Feb 18 15:29:18 R3T 2015

5.15 Show generated AADL code

The AADL generated code can be shown by changing the iseleéctthe lower left list of the
Stood window fromextraction messagee aadl.

The AADL code can be edited wittood, although the corresponding file in the repositisry
easily located for remote access. To locate aquéati file, select the corresponding entry in
the lower left list and use thecationcontextual menu.

= AADLCODE 1) Where
mm extraction messages
EIreverse messages \i) C:\Ellidiss\Stood5-T\tutorial\cale_process\_aadl\calc_process.aadl
=.3adl Help
mmakefile Location ‘
— e

The screenshot below shows the result ofA@kDL code generation that only uses the
information that has been inserted during the memodelling steps:
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(design) calc_process

- @[design} calc_process JE x|
= | a
processing _unit [E %]
keyboard_driver @Lﬂ
screen_driver x|
KEYBOARD x|
SCREEN [Ex)
numbers @Eﬁ

- (design) numbers

+-  numbers

Hequilements] Graphic Design] Detailed Design ] Checkers Code lDDcumentation] Deploy.
RADL ADA .

«H 5 @
| |4 aadl

DdS] ada ] c] cpp aadl ltest] checks ]

- COMPOMNENT
+ TYPE
+ IMPLEMENTATION
B pragmas
o code file header
- AADL CODE
mm extraction messages
KIEVErSE MESSA0ES
]
mm makefile
mmprolog description

PROCESS calc_process
FEATURES
on : IN EVENT BORT;
off : IN EVENT FORI;
input : IN DATZ PORT numbers::digit.keyboard;
ogutput @ OUT DATA PORT numbers::digitc.display;
FLOWS
myFlow 0 : FLOW PATH input -> cutput;
END calc process;

PROCESS IMPLEMENTRTION calc_process.others
SUBCOMEONENT 3
processing unit : THRERZD PR_UNIT.Rda;
kevboard driver : THREAD KB UNIT.Ada;
screen_driver : THRERD 5C UNIT.2Zda;

CONNECTIONS
cnx_0 : BORT on -» processing unit.on;
cn®_1 : PORT off -> processing unit.off;

cnx_2 : BORT input -»> keyboard driver.raw_datar

cn®_ 3 : PORT screen driver.raw data -> cutput;

cnx_ 4 : BORT processing unit.sc digits -> screen driver.digits;
cn®_ 5 : PBORT keyboard driver.digits -»> processing unit.kb digita:

Idle : MOLE;

Bunning : MOLE;

start : Idle -[ on ]-> Bunning;
shutdown : Running -[ off ]-> Idle;

END calc process.others;

Note that this view has new buttons that can bd tsactivateAADL compliant tools such as
AADL Inspector or Osate. To user the later, the environment variaB®@ATE PATH must
have been properly configured in the initialisatiid@ (st ood. i ni or. st oodr c¢).

5.16 Generate Ada code

Without changing anything in the design model, gan generat@&da, C or C++ source code.
The process for generatifgda code (for example) is very similar to generating A#ADL

code, i.e.:

(a) Select th€odetab again:

Feguirements | Graphic Design | Detailed Design | Checkers Code IDDcumentatiDn | Deployment |

(b) Change the source language tab feadl to Ada

g G
ods | ada] o] cfe aad |gst] checks | oo 208 | gl cpp | aadl | test | checks |
= PACKAGE or ONENT = KAGE or COMPOMNENT
INTERFACE INTERFACE
IMPLEMENTATION IMPLEMENTATION
cIpragmas capragmas
excode file header mcode file header
AADL CODE Ada CODE

(c) Press théull extractionbutton, followed by th©K button in the dialog box. The generated
files are shown by selecting the appropriate itentke selection list:
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Note that the generatétla source files are stored in a default locatiorhmwW or kspace. The

location of each file is found using thecationcontextual menu:

X]

\l') CiEllidiss\Stood5-1\tutorial\cale_process|_ada\keyboard_driver.adb

= AdaCODE
realtime attributes (] Where
spec
sep. Help
raw_| Location
(design) calc_process
= @[design}calc:jrocess JE )
- calc_process JE )
processing_unit [EX]
Bl
screen_driver e x|
KEYBOARD e x|
SCREEN
rumbers @g
= (design) numbers

+ numbers

od: ada l c] cpp] aadl] tezt ] checks]

= COMPOMENT
+  TYPE
IMPLEMENTATION
B pragmas
xocode file header
- Ada CODE
realtime attributes
spec

sep. provided
+ raw_data
+ digits
+  thread

sep. obes

5.17 Save the design

It is recommended that the design is saved to #ségd directory regularly. This is done by

selectingDesign/Save design

i) Stood for AADL - AADL_calculator

File Edit
New design
(design) call  New design from
£ @ (desi
ca

E Unlock design

Rename design...
KE  Change design into
S0  Update design from

B (SES?E Compare design...
(desig show design location
ods ada Save design

nu Change design language

4

4

Design Component Feature Tools

Reguirements ] Graphic Design ] Detailed Design | Checkers  Code | Documentation ] Deplopme: ..

M5 5 e
_Save tent | | Previous | New body

-- wisgibility on reguired modules :
with RAda.Real Time; use Rda.Real Time;
with RTA; use RTA4;
package body keyboard driver is
task THREAD is
pragma FRIORITY (keyboard driver RIATT.INITIAL THRERD FRIORITY):
end THREAD;
procedure raw data (myFlow : IN keyboard digit) is separate:
procedure digits (myFlow : OUI integer) is separate;
procedure OPC5 thread is
begin
nall;
end OFPC5_thread;
task body THRELD is
T : Rda.Real Time.TIME
begin
if T < RTA.S5YSTEM S5TART_UF_TIME then
T := RIA.5YSTEM STRRT UF TIME;
end if;
T :=T + kevboard driver RIATT.OQFFSET(RIL.START_MODE):
loop
delay until T;
OFCS_thread;
T := T + keyboard driwver RTATT.PERICD(RTA.CURRENT_MOLE);
end loop:
end THREAD;
end keyboard driver;

:= Ada.Real_Time.CLOCK:;
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6 Conclusion

This tutorial does not provide information about #le possible modelling and model
processing features @&tood. In particular, this first version of the documeldes not give
explanations about the following important topibattare nevertheless already supported by
Stood:

- Create a neWesign from a remotéAADL textual specification.

- Update an existin@esign from a remotA ADL textual specification.
- Create atARADL model from legacyAda or C source files.

- Use the integrateDesign verification tools.

- Perform software to hardware binding.

Moreover, theAADL Inspector companion tool may be included with your distribat of
Stood. In that case, this tool is automatically openftdrahe AADL code has been generated
and gives the opportunity to perform advanced mudsgfications such as scheduling analysis
and virtual execution at th @ADL level. Please refer to tleADL Inspector user manual for
further details.
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