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X Technologies Scope

Model Driven Engineering for systems with embedded software
« Step 1: Modeling: designing before coding

« Step 2: Model analysis: early detection of defects

« Step 3: Model optimization: finding the best trade-offs

Multi-criteria model analysis

« Real-Time performance (response time, dataflow latency,...)

« Safety (mean time between failures,...)

- Security (confidentiality, integrity,...)

» Others: power consumption, weight, cost, ... adormance

* |ncreases the chances to find trade-offs

« Possible conflicts: N P
« Safety vs. Security (
Safety and Security vs. Performance PR o \
* Using a single architectural model: S o Gy o
« Reduces modeling effort ’9% \:":’"
N '. /

________

Experiment based on existing technologies

» lllustrative example: generic control-command system

» Pre-selected technologies and tools

« Current presentation focuses on Steps 1 and 2.

« Step 3is research work and has not been integrated yet
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* Selected analysis topics

Real-Time performance analysis:
Scheduling Aware end to end Flow Latency Analysis (SAFLA):
+ Select end to end data flows to be analysed
« ldentify time-consuming data flow elements (threads, bus messages)
« Compute individual response times from scheduling analysis
* Sum up to estimate maximum flow latency

Safety analysis:

Fault Tree Analysis (FTA):

* Add error model information according to system composition
* Add error model information according to data flows

» Generate input file for specialized tools

Security analysis:
Common Criteria (CC):
« Avalilability:
* Covered by performance and safety analysis
« Confidentiality & Integrity:
» Define and implement data access control rules

» Add security levels to data types
* Run a rules checker
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Selected technologies

AADL modeling language
« Core language:
» SW Architecture Description Language
* Native support of Real-Time constructs
« Can be enriched with Property Sets and Annexes (sub-languages)
« Behavior Specification annex (nominal behavior)
« Error Modeling annex (dysfunctional behavior)
« Security annex (still under development)

Tools

« Stood for AADL to build the model
« Graphical editor for the architectural design phase
» Detailed design structure to add properties and annexes
« Automatic code generation of AADL source files
» Design rules enforcement (HOOD)
« AADL Inspector to analyse it, including:
« Cheddar: scheduling analysis (beru.univ-brest.fr/~singhoff/cheddar)
* Marzhin: timing simulation
« Arbre Analyste: fault tree analysis (www.arbre-analyste.fr/en.html )
* LAMP: inline verification language
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lllustrative example

AADL Architecture (1/3)

Generic control system:

« Sensors subsystem

« Control Unit subsystem

« Actuators subsystem

« Dashboard subsystem

« All subsystems distributed over a network

Cantrol System :
P
Dashboard :

manitoring | o
settings

Controlunit :

manitoring | b

settings
sensors_settings Actuators :
sensors_status
L actuators_stotug 4 ——— oA [ status
actuators_settings) b——————p |settings
MEQSUrES | 7 | MEOSUres

MNetwork :

SYSTEM IMPLEMENTATION ControlSystem.others
SUBCOMPONENTS

Sensors: SYSTEM Sensors.others;
Controlunit: SYSTEM Controlunit.others;
Actuators: SYSTEM Actuators.others;
Dashboard: SYSTEM Dashboard.others;

Network: BUS Network;
CONNECTIONS

cnxl: PORT Dashboard.settings -> ..

cnx2: PORT Controlunit.monitoring -> ..

cnx3: PORT Controlunit.sensors settings -> ..
cnx4: PORT Sensors.status -> ..

cnx5: PORT Sensors.measures —-> ..

cnx6: PORT Controlunit.actuators settings -> ..
cnx7: PORT Actuators.status -> ..

cnx8: BUS ACCESS Network -> Dashboard.Nwk;
cnx9: BUS ACCESS Network -> Sensors.Nwk;
cnx10: BUS ACCESS Network -> Actuators.Nwk;
cnxll: BUS ACCESS Network -> Controlunit.Nwk;
PROPERTIES

Actual Connection Binding => (reference (Network))

applies to cnxl,cnx2,cnx3,cnx4,cnx5,cnx6,cnx7;

END ControlSystem.others;




*

Ellidiss

www.ellidiss.com

lllustrative example

AADL Architecture (2/3)

Sensors subsystem:

« Acquisition software
* Acquisition processor
« Acquisition device
« Acquisition memory
« All distributed over a subnetwork
S
settings

Metwork

Acq_DEV :

qommand

J‘J FS 4

Acq_MEM :
Acg_BUS :

SYSTEM IMPLEMENTATION Sensors.others
SUBCOMPONENTS
Acq _CPU : PROCESSOR Acq_CPU;
Acq_MEM : MEMORY Acq_MEM;
Acq_SW : PROCESS Acq_SW.others;
Acq_DEV : DEVICE Acq_DEV;
Acq_BUS : BUS Acq_BUS;
CONNECTIONS
cnxl : PORT settings -> Acq_SW.settings;
cnx2 : PORT Acq SW.status -> status;
cnx3 : PORT Acq_SW.measures -> measures;
cnx4 : PORT Acq_SW.acq _cmd -> Acq DEV.command;
cnx5 : PORT Acq DEV.rawdata -> Acq_SW.acq _data;
cnx7 : BUS ACCESS Acq _BUS -> Acq_CPU.Acq_BUS;
cnx6 : BUS ACCESS Network -> Acq_CPU.Network;
cnx9 : BUS ACCESS Acq_BUS -> Acq MEM.Acq_BUS;
cnx8 : BUS ACCESS Acq _BUS -> Acq DEV.Acq BUS;
PROPERTIES

Actual_ Processor_Binding => (reference (Acq_CPU))

applies t
END Senso

o Acq_SW;
rs.others;




E"'d'SS lllustrative example
AADL Architecture (3/3)

*

Similar decomposition for the other subsystems:

Controlunit :
monitoring | 4
se,H'ir\;g 4
sensors_settings| o
sensors_status| b Cirl_SW :
actuators_statug b -
actuators_settings| 4 4 Imanitoring
Measures b b |settings
4 | sensors_settings
F |sensors _status
» jactuators_status
4 |actuators_settings
b Imeasures
Actuators :
status! 4
TR PT T settings| b
Act_SW:
Act_DEV :
T P | fommand
G
Network
Act_(PU :
.
Dashboard
monitori b
saﬂ'ir\ggs 4
T Act_BUS : Keyboard :
Network Dsbd_SW: = =
2 s T J—
T wands | 4
messages | b
Secreen ¢
b » | fiessages
F—
sbd_CPU ©
i ] Dsbd_BUS :
Dishd_MEM :

Network
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Additional information for performance analysis:
Focus on end-to-end flow latency

fl1 : END TO END FLOW Sensors.fl -> cnx5 -> Controlunit.fl -> cnx6 -> Actuators.fl;

Controlunit : J
monitoring| b

settings -
sensors_settings Actuators :
Sensors_status

actuators_statud

actuators_setti
asures ng'i

---------------- N s {
== T
4 f1l : FLOW SOURCE Acq_DEV.fl -> cnx5 -> : FLOW PATH measurés =>rcnx7 -> f1 : FLOW SINK settings -> cnxl ->
] ——
‘. Acq_SW.fl -> cnx3 -> measur Ctrl _ SW--£31"7=> c_qx5—*—’> actuators_settings; Act_SW.fl -> cnx3
I & T O 0l ctart 'y D T —
3 Sensors |: lair.‘rur.l"f}r-:: :
\ i / Iy 3% 4
N e T : serrngafp-—m==y
s T \ ! sensors_wettings : cirl SW i
! Aog SW:_| Tl £ : b Act_sw:| f1 : FLOW SIIlIK command;
' frross | £L j FLOW SOURCE raw G ol | — o Jmritoring ] [ -
'~ Il BEYW -+ o T settings d
---"§?E;:',r<‘,':,’ﬁ H i et x —-“~\ ‘, : ser\sorrg_s*e,f:ir\g: . »
aeq_cmd ‘__} 1| sensors_status ————lr ' -
AN = v | L A [qens
S f1 : FLOW PATH n« meas res\-> chx7 +> T
- /
N Processing.fl -> crﬂx8 f> ¥
f1 PLOW PATH" acq_data -> cnx5 -> Controller.fl -> cnx5 > : FLdW pATu settings -> cnxl ->
-~ e e e e e e s/
e qu_‘l.’)r:.ver £f1 -> cnx3 -> measures; e agi:_qg_t_q;_s seEtlngs it Act Drxver fl -> cnx3 -> act_cmd
II 7 AC]_ oW~ lI 7 === = = —
“ \ se,le\gs [ 3 : ( mm'ﬁmr\g/:
T o1 R feedb k%@m”eﬁ """ 2 ttingss
S L X PUOA loATH feedback( > atuators_settingsy «l
1 3 oo
H # !sensors ctatus !
- EfLow pM,H acq_data -> measures; [ommmmm==—=, * @3:13&;;;;{5&*‘;7 N gmw PATH settings -> act cmd;
," :' Acq Driver: . | __ v oo a0 ey Act Driver:
,' l‘ P settings baCk; 4 5"‘11"-'5 ______
1L 4 status; _____ Frimgs S
\ T K b )] ~d fact omd N
N __-Liéé‘}.im___f 4 T'Tmt-.dgfa \:
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Additional information for safety analysis:
Focus on composite error behavior and error propagation

PACKAGE errorlibrary
PUBLIC
ANNEX EMV2 {**
ERROR BEHAVIOR failstop
EVENTS
failure : ERROR EVENT;
STATES
operational : INITIAL STATE;
failstop : STATE;
TRANSITIONS
failuretransition : operational -[ Failure ]-> failstop;
END BEHAVIOR;
**};

END errorlibrary;

SYSTEM IMPLEMENTATION Sensors.others
ANNEX EMV2 {**
use behavior errorlibrary::failstop;
composite error behavior
states
[Acq_CPU.FailStop or Acq DEV.FailStop or
Acq_BUS.FailStop]-> FailStop;
end composite;
*x};

END Sensors.others;

SYSTEM IMPLEMENTATION ControlSystem.others
ANNEX EMV2 {**
use behavior errorlibrary::failstop;
composite error behavior
states
[Dashboard.FailStop or Sensors.FailStop or
ControlUnit.FailStop or Actuators.FailStop or
Network.FailStop]-> FailStop;
end composite;
%) ;
END ControlSystem.others;

DEVICE Acq_DEV
FEATURES

rawdata : OUT DATA PORT ControlSystemTypes::T_ status;
ANNEX EMV2 {**

use types errorlibrary;

use behavior errorlibrary::failstop;

error propagations
rawdata : out propagation {NoValue};
end propagations;

component error behavior
propagations

pl : FailStop -[]-> rawdata{NoValue};
end component;

properties
EMV2: :OccurrenceDistribution =>
[ProbabilityValue => 1.0e-3; Distribution => Poisson;]
applies to Failure;
*%};
END Acq_DEV;
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lllustrative example

Additional information for security analysis:
Focus on: data access control

SW Engineering « good practices »:

Modular decomposition with low
residual coupling

Data hiding: modeling restrictions, i.e.
no AADL « provides data access »
features

Enforced by HOOD

Implement security rules, i.e.:

Sec_R1: All components involved in
a same end to end Flow must be at
the same security level.

Sec_R2: The security level of a
component is the highest security
level value associated with its Data
ports.

Sec_R3: When two components are
connected via a shared Bus, they
must comply with the No-Read-Up
and No-Write-Down rules.

Add Security Level attribute to data:

PROPERTY SET LAMP IS

Security Level : AADLINTEGER
APPLIES TO (Data, Data Access, Port, Parameter);

END LAMP;

PACKAGE ControlSystemTypes
PUBLIC

DATA T_settings
PROPERTIES

LAMP: :Security Level => 3;
END T_settings;

DATA T_status
PROPERTIES

LAMP: :Security Level => 2;
END T status;

DATA T measures
PROPERTIES

LAMP: :Security Level => 5;
END T _measures;

DATA T monitoring
PROPERTIES

LAMP: :Security_ Level => 2;
END T_monitoring;

END ControlSystemTypes;
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AADL modeling

with Stood

Running the experiment 1/4

Control System :
Dashboard :
—- manitoring| 4
Controlunit :

monitori »
b |settings "

measures

Actuators :

rhus
ochiators_stotus | 4 ——— [stotus
actuntors_settings | p————b | settings

ods ]ada] c] cpp] aadl] test ] checks]

SUBCOMPONENTS
CONMNECTIONS
+  PROPERTIES
-+  BEHAVIOR
w0 Behavior Description
w1 State Transition Diagram

+  MODES
TRANSITIONS

+  BEHAVIOR ANNEX

—+ ERROR ANNEX

o Eror Model w1 (zadl)

[ Emor Model v2 (zad

=+ LAMP ANNEX
mm LAMP Goals (prolog)

_al

AADL generator

@W
use behavicr errorlibrary::failstop;

composite error behavior
states
[ Dashboard.FailStop or Sensors.FailStop or
ControlUnit.FailStop or Actuators.FailStop:
Network.FailStop ]-» FailStop;
end composite;
properties
EMV2: :0ccurrenceDistribution =>
[ ProbabilityValue =» 0.0e0;
Distribution => Fixed: ]
applies to Failure;

-

SYSTEM IMPLEMENTATION ControlSystem.others
SUBCOMPONENTS

Sensors: SYSTEM Sensors.others;
Controlunit: SYSTEM Controlunit.others;
Actuators: SYSTEM Actuators.others;
Dashboard: SYSTEM Dashboard.others;
Network: BUS Network;
CONNECTIONS

cnxl: PORT Dashboard.settings -> ..

cnx2: PORT Controlunit.monitoring -> ..
cnx3: PORT Controlunit.sensors settings -> ..
cnx4: PORT Sensors.status -> ..

cnx5: PORT Sensors.measures -> ..

cnx6: PORT Controlunit.actuators se

cnx7: PORT Actuators.status -> ..

cnx8: BUS ACCESS Network -> Dashboar £
cnx9: BUS ACCESS Network -> Sensor wk;
cnx10: BUS ACCESS Network -> Actu ors.Nwk;
cnxll: BUS ACCESS Network -> Co’ _.rolunit Nwl-
FLOWS

fl1: END TO END FLOW

Sensors.fl -> cnx5 -> Controlunit.fl ->we~

‘ROPERTIES

(refer _e(Network))
_ax5,cnx6,cnx7;

<tual Connection Binding =>
applies to cnxl,cnx2,cnx3,cnx4
Timing => Immediate

Real Time

Safety

sWActuators.fl;

applies to cnx5,cnx6;
ANNEX EMV2 {**
use behavior errorlibrary: : £
composite error behavior
states
[ Dashboard.FailStop or
Sensors.FailStop or
ControlUnit.FailStop or
Actuators.FailStop or
Network.FailStop ]-> FailM
end composite;
**};

END ControlSystem.other-

Security

PUBLIC

DATA T measures
PROPERTIES

END T measures;

DATA T monitoring
PROPERTIES

END T monitoring;

1 END ControlSystemTypes;

—

PACKAGE ControlSystemTypes
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Scheduling Aware end to end Flow Analysis

Simulation

{| sensors.acq v -
B2/ sensors.acg_sw

EIP dashboard.dsbd_cpu
ri#/ dashboard.dsbd_sw

i command

monitor

I':‘Ef}:() network
‘i VirtualLink

—  cnxl

—  cnxd

— cnx3

—  cnxd

— cnxd i

—  cnxb Q

—  cnx?

with AADL Inspector (Marzhin and LAMP)

Response Time analysis
e P > aly

Static Analysis LAMP Analysis Timing Analysis Safety Analysis Code Generation Doc Generation Scripts

e sin
Deadline  Computed ~ Max Cheddar ~ MaxMarzhin ~ Avg Cheddar  Avg Marzhin ~ Min Cheddar ~ Min Marzhin
] [Jsensors.acq_cpu 500% 7R%
) [Jsensors.acq_sw
cq_driver 100 5.00000 5 5 5.00 500 5 5
£ [Jeontrolunit.ctrl_cpi 15.00 % 18.43 %
=l [Fcontrolunit.ctrl
200 20.00000 20 20.00 20
100 10.00000 10 1000 0
=] [Jactuators.act_cpu 15.00 % 34.00%
Bl [Jactuators.act s
Fact_driver 100 15.00000 13 15.00 13
() [Jdashboard.dsbd_c| 15.00 % 21B%
=l [7dashboard.dsb
eaboard_c 200 20.00000 20 20 2000 2000 20 20
creen_driv 100 10.00000 10 10 10.00 1000 10 0
= network 5.00 % 543 %
15 Virtuallink
enxl 1.00000 1 100 1
ene? 1.00000 1 100 1
cnd 1.00000 3 300 3
cnxd 1.00000 1 100 1

Static Analysis LAMP Analysis Timing Analysis Safety Analysis Code Generation Doc Generation Scripts

i Q=i v

R 5

Edit real time properties
Others Priorities Processor Placement
Name Dispatch_Protocol | Period I Compute_Execution_Time I Deadline
sensors.acq_sw.acq_driver periodic 100ms 5 ms.3ms 100 ms
controlunit.ctrl_sw.controller periodic 200ms 10ms.10 ms 200 ms
controlunit.ctrl_sw.processing periodic 100ms 10ms. 10 ms 100 ms
actuators.act_sw.act_driver periodic 100ms 13ms.15 ms 100 ms
dashboard.dshd_sw.keaboard_driver periodic 200ms 10 ms.10 ms 200 ms
dashboard.dsbd_sw.screen_driver periodic 100 ms 10 ms.10 ms 100 ms
< >
Apply Cancel [ dcurrent model
=l y

Real-Time
properties update

FLOW LATENCY ANALYSIS

- Max Response
- Max Response
- Max Response
- Max Response
- Max Response
- Max Response

=> Maximum Latency of End to End Flow root.fl: 44 ms

Time
Time
Time
Time
Time
Time

of
of
of
of
of
of

AADL model predicates loaded.
response time predicates loaded.
simulation events predicates loaded.
library rules loaded.

goal rules loaded.

*%% TAMP: execution started.

Scheduling Aware
end to end Flow
Latency Analysis

with LAMP

Thread root.sensors.acq sw.acq driver:

Connection root.cnx5: 2 ms

Thread root.controlunit.ctrl sw.process
Thread root.controlunit.. i
Connection root.cnxé: 2 ms

Thread root.actuators.act_SW.
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Running the experiment 3/4

Fault Tree Analysis

Open PSA generator .
| “P 9 with AADL Inspector

Static Analysis LAMP Analysis Timing Analysis afety Analysis Code Generation Doc Ge y ( )
Y
) | SO
<?xml wversion="1.0" encoding="UTF-8"72>
<open-psa author="Arbre Analyste" version="1.12"> F It T A | A
<label>from AADL model</label> au ree na ySIS
<attributes:>
A
<attribute name="company" value="Ellidiss"/> 1
<attribute name="author" walue="AADL Inspector 1.7"/> y
<attribute name="creation-date" wvalue="0"/> j'
<attribute name="modification-date"™ wvalue="0"/>
<attribute name="wversion" walue="1"/>
<attribute name="performances" walue="(Q,F,T"/> A
<attribute name="page-id" valus="1"/>
<attribute name="page-l-name" value="Rh - failstop"/> G004
<attribute name="page-l-description” walue=""/>
<attribute name="page-l-group” wvalus="0"/> . A
<attribute name="compute-id" wvalus="1"/>
<attribute name="compute-l-name" valus="A - failstop"/> | [ [ [ [ 1
. . " . . " [ £003 | ] G060 il 010 | ] 030 | ] 042 | ] 028 |
<attribute name="compute-l-gate" value="failstop"/> [ e | [Gvnooararaiap | | sensors oiion | |comrotonitaiiop | | scustors faliop | | networksison |
<attribute name="compute-l-time"™ value="1"/>
¥=0.00e+00
| I
I E012 | ] o017 | T Go24 I G028 |
& AT calcutations engine x ‘ sensors failure ‘ ‘sensnrs acq_cpu failsmu| ‘sensnrs acq_dev. failsmu| |sensnrs acq_bus. rmLsmu|
Executive Summary Importance. Minimal cuts set Probabilities. Sensitivity | | |
fose fpoet [ E018 | [ E025 I E027 |
ey spiem o 20140 ‘sensnrs aca_cpu failure‘ ‘sensnrs aca_dev. failure‘ |sensnrs acq_bus. faﬂura‘
Lanbda sysiom 120003
Downtme. ?:c\sas =1 = =
o ——
it s7s

. MTBF computation

(*) https://www.arbre-analyste.fr/en.html#
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Security Analysis
with AADL Inspector (LAMP)

Security policy

Running the ex

neriment 4/4

Security model

PROPERTY SET

LAMP IS

AADLINTEGER APPLIES TO
Port, Parameter);

Security Level
(Data, Data Access,

END LAMP;

the same security level.

. Sec_R1: All components involved in a same end to end Flow must be at

. Sec_R2: The security level of a component is the higher security level
value associated with its Data ports.
. Sec_R3: When two components are connected via a shared Bus, they

must comply with the No-Read-Up and No-Write-Down rules.

WA

Security
assessment
(LAMP)

~Security rules
implementation
(LAMP)

83 8 9 o R’ 8

SECURITY ANALYSIS
/1\ Security rule Rl error :

is at security lewvel: 5
is at security level: 5
is at security level: 5
is at security level: 3
is at security level: 5
is at security level: 5

P U P

Siatic Analysis LAMP Analysis Timing Analysis Safety Analysis Code Generation Doc Generation Scripts

end to end flow root.fl
has several several security levels:

/!'\ Security rule R2Z information :
/1\ Security rule R2 information :
/1\ Security rule R2 information :
/'\ Security rule R2 information @
/'\ Security rule R2 information @
/1\ Security rule RZ information :

/!'\ Security rule R2 information :

352

component root.sensors

COMpONEnt root.SEnsors.acq sw
COMPONEnt root.Sensors.acq _sw.acqg drive
COMPONENT root.SEnsSors.acq_dev
component root.controlunit

component root.controlunit.ctrl_sw

component root.controlunit.ctrl sw.cont

PACKAGE ControlSystemAnalysis
PUBLIC

ANNEX LAMP {**

4/« rule Sec R1 */

checkFlowSecurity :-

getRoot (R), getClassifier(R,P,T,I),
getAncestorRec (P, T,I,0Q,U,J),
isFlowImplementation ('END TO END',Q,U,J,E),
concat('root.',E,F),

getEndToEndFlow ('root',E,M),
getFlowSecuritylevels(M, [],L,0,N), N > 1,
printMessageSec R1(F,L).

checkFlowSecurity :- nl.

/* rule Sec R2 */
checkMaxSecurityLevel :-
getMaxSecurityLevel (X, L),
printMessageSec R2(X,L) .
checkMaxSecurityLevel :- nl.

* rule Sec R3 */
checkNoWriteDown :-—
isAADLBusBinding( ,C, ),
isAADLConnection( ,P,T,I, , ,
getConnectionEnds (P, T, I,C,Xs,Xd),
getMaxSecurityLevel (Xs,Ls),
getMaxSecurityLevel (Xd, Ld),

ICI r_r_r )I

Ls > 1d,
printMessageSec R3(C,Ls,Ld) .
checkNoWriteDown :- nl.

END ControlSystemAnalysis;
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Example of optimization (1/2):
assign tasks to ARINC 653 partitions
according to deadline and security objectives

Problem Statement;

- Conflicting objective functions: security violations of the ARINC 653
communications and task deadline violations

- Tradeoffs between large number of candidate software architectures to
assign tasks to partitions

* Numerous possible tradeoffs: cannot be computed by hand ... need a
heuristic

Contributions:

- Formulation based on PAES (Pareto Archived Evolution Strategy ) to
explore possible tasks to partition assignments

« Security verifications with Biba/La padula rules. Schedulability
assessed by scheduling simulation

* Implemented into Cheddar
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@sncc
Example of optimization (2/2):
assign tasks to ARINC 653 partitions
according to deadline and security objectives

Set of periodic ARINC 653 tasks
.2 Tﬂ% . Tn|§|

-

Initial current solution: one task for each function
Set of periodic independent Tasks

Initial architectural

T, Ty T, Ty T
model 1 3 n

Schedulability and security Analysis
with the Cheddar tool

Iterative analysis

Not a best tradeoff e

Is a best tradeoff

Architectural

exploration and _ _ All best tradeoff architectures
optimization Step [ ™% Pareto Archived Evolution w (schedulable and secure

‘-?P Strategy (PAES) Formulation partition Seig
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* Conclusion

llllllllllllll

Limitations of this first experiment

» Only addresses one pre-selected modeling language (AADL)

* Only address a few pre-selected analysis techniques (SAFLA, FTA, CC)
* Only considers pre-selected tools (Stood, AADL Inspector)

« Did not address multi-criteria model optimization yet

Foreseen future work:

« Add automatic generation error model when possible

« Add initial SysML to AADL transformation where meaningful

* Provide an analysis dashboard to ease results interpretation

* Integrate multi-criteria optimization developed by UBO/Lab-STICC
* Apply to other case studies

To learn more about this realization:

« Attend session Th.2.C.2 on Thursday 30 January at 2:30 pm in room Ariane 1
« LAMP: A new model processing language for AADL »

 Visit our stand in the exhibition area for a live demo !



