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The TASTE 2.0 editor is a new graphical editor theilaces the three pre-existing ones in the
TASTE tool-chain. The concerned tools are the fater View editor (1V), the Deployment View

editor (DV) and the Concurrency View editor (CV).

The new tool provides the same functionalitieshasthree previous ones while providing new im-
provements for the TASTE modelling activities:

Full integration of the IV-DV activities within argyle tool
Enhanced support for reuse of IV models and commsne

Updated real-time analysis tools for the CV, inahgdthe most recent version of the Ched-
dar scheduling analysis framework and of the MarZAADL simulator.

The TASTE modelling workflow is thus significanttymplified as shown in Figure 1.
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Figure 1: The TASTE workflow

The TASTE editor uses various background technekgi

GMP (Graphic Model Processing): generic graphiahiework developed by Ellidiss

Technologies.

LMP (Logic Model Processing): generic model transfation and AADL toolbox devel-
oped by Ellidiss Technologies.

Cheddar (http://beru.univ-brest.fr/~singhoff/cheddeeal-time scheduling analysis tool de-
veloped by the University of Brest and Ellidiss fealogies.

Marzhin : AADL run-time simulator developed by Miglys and Ellidiss Technologies.
Ocarina (http://www.openaadl.org/ocarina.html): AkBompiler and code generator de-

veloped by ISAE.
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2. Installation

The new TASTE editor is embedded into the stand&8TE tool-chain distribution. The current
TASTE tool-chain distribution is available at tlwldéwing address:

http://downl oad. tuxfanily.org/taste/taste-vmtar. gz

It consists of a LinuxVMWare image that can be with a VMWare player. There is no specific
installation procedure regarding the TASTE editor.

It is also possible to run the TASTE editor in anstalone mode on a Windows or Linux platform,
in which case some features of the TASTE- toolckalihnot be available, such as the code genera-
tion. Standalone distributions are available atftilewing address:

http://ww. el lidiss.com downl oads. asp

For Linux platforms, unzip and untar the downloa@echive into a local workspace and run the
TASTE executable file located in the n directory. For Windows platforms, unzip the dovaded
archive into a local workspace and run the exedeithlle: TASTE. exe that is also located in the
bi n directory.

Various customizations are available for the TASId#tors. In particular, theVConfi g. i ni,
DVConfig.ini, AlConfig.ini andTasteConfig.ini files within theconfi g direc-
tory may be used to apply a few user configurations

Please note that the use of the TASTE editors ligestito the General Clauses and Conditions
(GCC) applying to contracts placed by the Europ8pace Agency (ESA). Dedicated distribution
and end-user licences are also applicable for 8 TE editor and the use of the corresponding
background technologies. Refer to thecense. pdf file located in thedoc directory of the
TASTE editor distribution.

For any technical or commercial question relatethes TASTE editors that are described in this
manual, please contact the Ellidiss support team:

mai lto:taste@l lidiss.fr
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3. Overview of the TASTE graphical editor
The new TASTE graphical editor now consists ofrglel window that encompasses:

« A main menu and button bar. The button bar is wggtlapon the current modelling or veri-
fication activity, as defined by the selection tab.

- A models browser where the overall project hiergrahd organization is displayed in a de-
ployable tree structure. This browser may be hiddam theView main menu.

« A set of selection tabs to enable one of the prepdASTE modelling or verification activ-
ity, and update the content of the working area.

« A working area, showing either:

o A textual editor where the ASN.1 and ACN represeona of a TASTE DataView
model can be edited, or

o A box-arrow editor where a graphical representatiba TASTE Interface View or
Deployment View model can be edited, or

o A read-only area showing the results of the timanglysis of a TASTE Concurrency
View model, or

o A read-only textual editor that displays the getrestdextual AADL code

- Alog view where main editing operations are loggdus log view is hidden by default and
can be made visible from théew main menu.

« A status bar showing system information, warnind armmor messages

main menu
e B B3| P 4| @ | buttonbar | g @l Bp O] | 3 =X | e
DataView - | [Datavi i e View | . = = -~
| = ‘,Mgnten‘ace Jlew_l[}eplol.rment 'u’rewiConcurrencyWew!MDL selection tabs
[# InterfaceViews

[+ DeploymentView
ConcurrencyView

My |

models browser

working area

Create : interfaceview (Sy=tem) Iog view
_||Create : deploymentview (System)

Search -QEI = '_':
Mode : selectMode status bar

Figure 2: The combined TASTE graphical editor
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4. About TASTE AADL models

The TASTE models that can be loaded into and séned the TASTE editor are serialised in
AADL format. The AADL language is a SAE internatanstandard that is used to model and
analyse the architecture of safety critical realetisystems. More information about AADL can be
found at:

http://ww. openaadl . or g/

For the purpose of TASTE models serialisation, anlyubset of the AADL language is used, and
the TASTE entities are associated with specific AAd@nstructs that have been defined to ensure a
correct semantic mapping. A TASTE project makesaiseveral kinds of models. Each of them is
associated with a dedicated AADL subset. These taaudle:

» DataView: automatically generated from ASN.1 sowweée.

* Interface View: automatically generated from theeiface View diagram.

» Hardware Library: provided by the Ocarina environime

» Deployment View: automatically generated from trep@yment View diagram.

» Concurrency View: automatically generated by th&TE Build Support utility.

» Customised Properties: specified by TSTE | V_Pr operti es and
TASTE_DV_Properti es files located in theonf i g directory of the TASTE editor
distribution.

All the AADL files that are involved in a TASTE pext are either provided or automatically
generated. It is thus not necessary — and everenotnmended - for a TASTE end-user to edit the
AADL models. Directly editing the provided or geatyd AADL files may lead to load errors and
model corruption.

Within the TASTE editor, the AADL files can be laadieither in a generic way from the File main
menu (Load), or for a particular kind of model fraghe contextual menus of the models browser
(Load DataView, Load IV, Load DV, Load CV). The geit load process only works for AADL
files that have been produced by version 2.0 catgreof the TASTE editor. Older files can be made
compatible by adding a comment line at the begmmihthe AADL file to specify which kind of
TASTE model is concerned:

-- type dataview

-- type interfaceview
-- type depl oynentvi ew
-- type concurrencyvi ew
-- type hwibrary

Note that only one model of each kind can be loaatesl time. A new load action will replace the
previously loaded model. When it is required toéhaecess to several models of the same kind, the
import menu must be used instead. This is in padicthe case for reusing components from
another Interface View model.

Also note that loading an IV model automaticallgds the referenced DataView. Similarly, loading
a DV model automatically loads the referenced HWraiy and IV, as well as the DataView
referenced by this IV. When a new DataView is eifi or implicitly loaded, it is merged with the
already loaded ones. This action may raise an &hen the ASN.1 toolbox is not available (i.e.
outside the TASTE VM), but does not prevent theaDaw to be used for modelling activities.
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5. Quick start tutorial

This section gives an example of use of the maidetiog and verification features of the TASTE
editor. It does not address the target code geaeralctivity that requires the use of other
components that are made available in the TASTEd#\tibution.

After the TASTE editor has been launched in stammtalmode, it looks like the Figure 2 above
(except that the Log View is not shown) where diefamnpty Interface View and Deployment View
models are initiated and the Interface View talsakected. It is thus possible to directly start the
creation of the IV model, however it is recommenttetbad a DataView first to be able to use data
types while editing Interface and Context Paranseter

5.1. Load a DataView

Select theData View tab and théataView heading in the models browser, then lthad Dataview
contextual menu:

File Mew Edit Tools View Option 7

OB S
DataView “ | |Data View |Interface Vie
= InterfaceViews [ | New Dataview

interfaceview: IV |[[LNEERIE =G

= DeploymentView [} Import Dataview
deploymentview:[[ | Unload Dataview
ConcurrencyView ||| New ASN/ACH file
[ Impert ASN/ACN file
T T
Choose an AADL file containing a TASTE DataView nebdAn example is provided in the
Wor kspace directory of the distribution.

File Mew Edit Tools View Option 7
==
= DataView * | |Data View |Interface View | Deployment View | Concurrency View | AAC
dataview-unig.acn 1 |TASTE-Dataview DEFINITICHS ::=
= TASTE-Dataview2-1.asn 2 |BEGIN
DataView::MyEnum i
DataView:MySeq 5 |MyInteger = INTEGER (0..255)
DataView:MySeqOf ]
DataView: MyReal 7 MyChoice = CHOICE {
o TASTE-Dataview2-2.asn | = |2 2 BOOLERN,
9 b MySeq
DrataView: MyOctStr 10(:
DataView:MyChaice 11
12 MyOctStr ::= OCTET STRING (SIZE (3))

After the file has been loaded, the Browser shdwsvarious ACN and ASN source entries as well
as the list of available data types. Double cligkam one of these items in the browser displays the
corresponding source contents.

Within the TASTE Linux only, these source contenisy be modified and the composite AADL file
is updated and re-loaded. Outside the TASTE VM, esgage “Error in dataview generation”
appears in the status bar.

 Ellidiss taste
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5.2. Build an Interface View
Select thdnterface View tab and press thdew Function button:

File MNew Edit Tools View Gptmn 2

OB & 3| me s s O] e e ) 2 e

= DataView I Interface Yiew Deplﬂ],fment VLM'CDncunency h’newlMDLl

= InterfaceViews | H’ -

' interfacaview 1V |

Draw the Function box in the working area and tkelect theNew Pl button to create a Provided
Interface:

File MNew Edit Tools View Option 7
| o
R LIRS @ O 2
[+ DataView _"| Data View Interface View @|Depm}rmen’£UimIConcunency ‘u’iewlMDL|
= InterfaceViews | -
[FulFunction

= DeploymentView |

deploymentview: DY |

e

ConcurrencyView el

‘ [ T | P

While clicking on a border of the Function, a d@loox automatically opens that can be filled in
for instance as follows:

El Attributes |Earameters I Report | Description

Attributes Values
Operation Mame .f-a.st
Kind cyclic
Period (ms) 5“
Deadline (ms) 5
WCET (ms) b

CHe Cancel

We can then create another Provided Interface tv@rfollowing attributes: slow, cyclic, 10, 10, 5.
Our Interface View now looks like the following:

& Ellidiss taste
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File Mew Edit Teols View Option 7
;i "
OB ¢ @iﬁmlﬁm
= DataView * | |Data View|Interface View @ Deployment ‘u"iewl Concurrency "u"iewlAA_DL|
= InterfaceViews -
= interfaceview: [V B = @
|
e fast | LI
Plslow o slow E
cPIfast 13
= DeploymentView 8 Flmc it 8
deploymentview: DY
ConcurrencyView
o o =
‘ | 1 | b

We may also wish to reuse a Function that was défin another Interface View model. To do so,
we will import this other IV model thanks to theport 1V contextual menu of the browser:

DataView

Choose the MathLib.aadl file that is provided ie iWorkspace directory. The browser now shows
the new imported Functions Arithmetic and Trigontnye

DataView
= InterfaceViews
= interfaceview: IV
= [Fu/Function

Plslow
cPIfast

= interfaceview (import
[Fu| Arithmetic
[Fu| Trigonometry
= Deployment\iew
deploymentview: DV
ConcurrencyView

After having zoomed in a little the Functionl iretworking area, drag and drop the imported
Arithmetic Function inside it. This creates a locapy of the imported Function inside the current
Interface View.
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DataView | |Data View| Interface View @|Deplo}rment ‘u"iewl Concurrency Vimlhﬁ
= InterfaceViews | ]
= interfaceview: IV P b
= [Fu|Function Arithmetic ~,
- - o fast ' : )
# [FujArithmetic addi
= [Fy] o slow i )
c@muw : — mull  pArth
p O divi
Plfast

= interfaceview (import

[Fu| Trigonometry :ﬁ divi FlOatATih
= DeploymentView
deploymentview::DV AN vy
ConcurrencyView AN I

We can now complete the Interface View model byirsgld child Function with two Pls and a RI.
To create a RI, use tiidew RI button.

DataView | |Data ‘u"iew|Ir1terface View @l[}eplo}rment ‘u"iewl Concurrency Vie
= InterfaceViews D
= interfaceview: IV Euncii
= [FuJFunction {
' — B
- @IE;;I,T”E ol fast  pl fast I_.A"m""fm
O slow  pl sjow e addi
PIslow ' el
ffﬂfEISt Function? FWF
PIslow s )
o '

The missing connections can be drawn by clickingrenfirst Pl or Rl and dragging the mouse
until it reaches the second PI or RI. Note thatlbfault a RI inherits the attributes of the conadct
Pl and for PI-PI or RI-RI connections the second mherits from the first one.

DataView *| |Data ‘u"iew| Interface View @|Deplo].rm ent Viewl Concurrency Viey
= InterfaceViews
B interfaceview:IV Eunctiond
=l [Fu|Function f
L Arithmetic_ fast . R Arithmetic
Cer——1__ oy /
“L Function2_ zlow st )
. Sy slow —izd addi r
"L Function2_ ' o
=l [FulFunction2 | = F :{T_U_li r
RDRI |
PLslow \ )
== S

Note that Function attributes can be edited thaokbe Edit Properties button or contextual menu,
or by using the ctrl-e keyboard shortcut.
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5.3. Build a Deployment View

The Deployment View describes the hardware enviemtnmon which the software application
defined by the Interface View can run. Only thosediware components that are supported by the
Ocarina code generator can be used in a TASTE Beyaot View. That's why the first step
consists in loading the predefined Hardware Libhraryemplate of this library is provided in the
Wor kspace directory to be used when the editor is operatgdide the TASTE VM.

To load the hardware library, select theployment View tab and théeploymentView heading in
the browser, then use thport HW lib contextual menu. Then choose thest Li bHW aadl
file in theWor kspace directory.

Data\View i |Data ‘u‘iewIInterface‘u‘iew@|Depln}rment‘-ﬁm @
= InterfaceViews
interfaceview: IV

interfaceview (import

& Load DV
Mew DV
ConcurrencyView D = .
[B Import HW lib

This action adds a set of new items in the browBeese items are organised in three categories:
Processors, Devices and Buses. In this short &éliteve will only use a Processor. Select x86.linux
in the list of Processors and drag & drop it ol Wworking area to create a new deployment node.

deploymentview:D

= deploymentview: DV | = |Data ‘ufiewllnterface ‘u‘ie@l[ﬁlepln}rment Wiew @|Concurrenq‘u‘iewlm
[WojMode
= DV_Lib Root
= Processors Nodel
[ Generic_P
(JLEONZ.im,
[Jnds.rtems
[ gurmstix.rte
[Jlleon.rtems
[Jleon.rnems
[Jlleon.ork
[Jleon3.scoc—
[Jlleon3.xtrat
[Jleon3.xtrat

We now need to allocate the Interface View Funatitmnthe Partition contained by this Node. To do
so, while remaining on the Deployment View workiagea, it is necessary to deploy the
InterfaceMiew sub-tree in the browser to show the available fans. Then drag & drop the two
used terminal Functions onto the Partition.

B_linux

m

¥BE_partition

Note that as opposed to the reuse of Functiondhénlinterface View, the reuse of hardware
components corresponds to a reference and natdpya

Also note that non terminal Functions of the IV mainbe bound.
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[FulFunction2 | = |D'ata Vimllnterfaceh’ie@|Deplu}rment‘u‘im Ed| Concurrency

= [FujArithmetic
“LFloatAr
L Floatar|
“LFloatAr
"L Floatar
L Intrith | = ¥B6_partition
L IntArith [ Funcionz |
"L IntArith,
"L IntArith |— [
= [Fu|Floatar
P divi
PImu
PIsut
Pl adc

= [FujintArith

Model

B_linux

IntArith l

Note that the IV Functions that have been bouraddeployment Partition are displayed in blue.
We can now analyse the timing behaviour of ouriappbn using the Concurrency View.
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5.4. Build and analyse the Concurrency View

The TASTE Concurrency View is the result of a mottahsformation from the DataView, the
Interface View, the Deployment View and the Hardsvduibrary. It describes the architectural
model of the future software and can thus be ardlys perform early verifications before code
generation.

To build the Concurrency View, use the md8mwol s/ Bui | d Concurrency Vi ew. Within the
TASTE VM, this activates a service of the Build $ap Utility. For standalone use of the editor
outside the VM, a simplified transformation hasrb@&aplemented. The results may thus differ in
the two cases. Once the Concurrency View has beated, it appears in the browser.

Note that both the Interface View and the Deployméew must have been saved before building
the Concurrency View.

To perform the timing analysis on the Concurrenigwy select theConcurrency View tab. The
working area now contains two parts: the upper paused to display the results of the scheduling
analysis tools provided by Cheddar. These tools lwaractivated by the three yellow buttons
(schedule table, theoretical tests and simulatsts}. The lower pane is dedicated to the display o
the Marzhin event based simulator traces. The imgiton bar has two specific buttons: one to open
the simulator control panel and another one totlditmain real-time properties of the Concurrency
View.

'n—— - EY 1=
-| Control panel RT properties
T DOV TEV Uata view | Interface View | Deployment View| Concurrency View |AADL

- InterfaceViews

+ interfaceview: |V

+ interfaceview (import O
- DeploymentView

+ deploymentview:: DV

+ DV _Lib Root
=| ConcurrencyView

= rootnode _x86_linux

B nodel_x86 partition r 1 P4 i1 pooa

nodef_iv_function i G gy T————————————————
. . B O &5 %% p 5 10 15 20 25 30 35 40 -
node1_iv_function

THE 5IN

Cheddar

Marzhin

m

Search (@I I:-E) S

Press theedit properties button to show the current real time propertiest thave been deduced
from the Interface View. This action opens a didbog where information about the two concurrent
periodic threads of the application is displayeéle&t thePriorities tab and use thBM button to
assign a priority to each thread according to theeR1onotonic law, and then close the dialog box
by pressing th&k button.
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E’thers Priorities

EH DM

I Mame Pricrity
| Model_xB86_partition.Nodel IV_FunctionZ_PI fast 2
Model x86_partition.Nodel IV_Function2_PI slow 1

Now, press theSM button on the Cheddar upper pane, the result efsithedulability tests
performed by static simulation over the hyper pérsdisplayed:

e [ar

test entity result
=] @Task response time computed fre Model 86 _linux Mo deadline missed in the computed scheduling : the task set is schedulable
MNumber of preemptions Model %86 _linux 1
Number of context switches MNodel 86 _linux 3

Task response time computed fro Model 86_linux.Nodel x86_par worst = 3, best = 3 and average = 3.00000
Task response time computed fro Model 86_linux.Nodel x86_par worst = 9, best = 9 and average = 9.00000

Press the&@art Smulator button on the Marzhin lower pane, the simulati@te is then displayed
tick after tick:

s

B> O g 4 0 5 10 15 20 25 30 35 40 45 50 55 o0 65 70 75 80 85 90 95 100 105 110
MNodel @6 linux
@ Model x86_partition I ——

Nodel IV_Function2_PI fast H N EEEEEEEEEEEEEBEBE
MNodel IV Function PLslow pmETHCETHETH ' ETHEHH ' E T

Note that the speed of the simulator can be cdattéhank the simulation control panel that can be
opened thanks to the corresponding button in thie wton bar.

> O &
Speed factor:
7, a2 @ 5 ) 10
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5.5. Display and verify the generated AADL code

Most of the times, it is not necessary for the TASTSer to look at the generated AADL files.
However, the TASTE editor offers several tools ¢éofprm verifications at that level if required. To
access these tools, select #&DL tab.

File MNew Edit Tools View Option

] DataView = |Data "u"'rewIInterface "u"'rewl[}epluyment View Cuncurrency‘u’iew!MDL |
| InterfaceViews A gay | Ay

B interfaceview: Y

@ interfaceview (import0) | || laadirev2.7 (c)Ellidiss Technologies 30Jan2015
| DeploymentView |AADL-2.1 + BA-1.1

# deploymentview:: DV

@ DV_Lib_Root

ERDDE System Instance: Result area
|concurrencyview: :CV_proxy::ideployment.Tinal

[system)
(processor) ... root.Nodel x86 linux (HPF)
(process) root.Nodel x86 partition

TASTE Lype COnCurrencyview
[c}Ellidiss Technologies

generated code: do not edit

{PROFERTY SET AT IS
Root System : AADLSTRING
APPLIES TC ({S5YSTEM IMPLEMENTATICN) :
Disabled FProcessing Tools @ LIST OF RADLSTRING
APPLIES TQ ({S5YSTEM IMPLEMENTATICN) :
|END AI:

Search -@EI : d .|_

Simulator Stop

The working area is separated in two parts. Theetopart shows the contents of the AADL file
corresponding to the TASTE model selected in thewber. When the Concurrency View is
selected, the upper part can show the result ahttee AADL verification tools that are proposed:

« Theparse model button indicates if the Concurrency View can bespd by the Ocarina tool

« The instantiate model button indicates if the Concurrency View can bstantiated by
Ocarina.

« The Metrics button gives the result of the analysis of the c@orency View by the LMP
AADL toolbox.
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