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Overview

AADL Textual
Editor

Project
Browser

File Edit Tools ?

B> di] & W ®

Shor | control_system
E(-_:,pmﬁm A [21768|PACKAGE ControlSyste
o all_examples.aic 21769 PUBLIC

21770 WITH ControlSystenTypes;

! D ti
[ Description 2o

patterns.aic 21772|SYSTEM ControlSystem
[] Description 21773 ANNEX LAMP (**
dataflow.aic 21774|/
messages.aic 75| write('Composite Assurance Case Assessmen 1
shared_data.aic 76| getFlowsLatency,

checkSecurityRules

client_server.aic
arinc6S3.aic
scheduling.aic
dispatching.aic

Sh58ht

END ControlSystem;

> Immediate; };

PORT Controlunit.menitoring -> Dashboard
FORT Actuators.status —> Controlunit,actt
PORT Dashboard.settings -> Controlunit.s:
Sensors.Network:
Controlunit.Netwo:

end_to_end_flow.aic
lamp_examples.zic
wheel braking_system.aic
& safety_security.aic
Image
["] Description
5
§& control_system _types.aadl
$% Scenariol.ase
3 Environment

#—e% calculatoraic SYSTEM IMPLEMENTATION ControlSystem.others

% canbus.aic 783|SUBCOMPONENTS

53—, coffeeaic 84| Sensors : SYSIEM Sensors.others:

53—, display_system.aic Network : BUS Network;

L. flight_deck_door.aic Controlunit : SYSTEM Controlunit.others;

L, mars.pathfindersic Actuators : SYSTEM Actuators.others;

L oteoresic Dashboard : SYSTEM Dashboard.others:
CONNECTIONS

s pacemakeraic PORT Sensors.status -> Controlunit.semso:

A% redundancy.aic PORT Sensors.measures -> Controlunit.mea:

5% regulator.aic > Immediate; };

- satellite.aic PORT Controlunit.sensors settings -> Sen:

53— code_generation.aic PORT Controlunit,actuators_settings —> A

L

L

L

BUS ACCESS Network
BUS ACCESS Network
BUS ACCESS Network -

Actuators.Network
Dashboard.Network;

Cont:

& Standard.aic (reference (Network
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Analysis
Tools

Static Analysis LAMP Lab Timing Analysis S

] we sin | @

ity Analysis Code Generation Doc Generation

Deadline Computed Max Cheddar  Max Marzhin  Avg Cheddar Avg Mardl

=l (Jlactuators.act_cpu 15.00 % 2679 %
() [Factustors.act_sw
ct_driver 100 15.00000
1 [[Jldashbeard.dsbd_cpu 15.00 % 100.00 %
= [jdashboard.dsbd_sw
eaboard_driver 200 20.00000 20 20 20.00 20.00
creen_driver 100 10.00000 10 10 10.00 10.00
B network 1950% 2390% |
Virtuallink
el 200000 2 Y
<
< > ¢ >
> o FEP 65 10 15 20 25 30 35 40 454%0 55 60 65 70 75 80 & 90 . |

7 sensors.acq_cpu n

Eb/2 sensors.acq_sw
acq_driver

{7 controlunit.ctrl_cg
Ebr/2/ controlunit.ctrl_

controller

7 processing ;
{ actustors.act_cpu
EH/# actuators.act_sn
act_driver
dashboard.dsbd_c
EH(E dashboard.debdl

keaboard_driv |

5 screen_driver

Ocarina.zic : netuwork
808| use behavior errorlibrary::failscop: < VirtwalLink
Cheddar.aic . 21808 composite error benavior - n
L Fllidice 2ic cnxl
< > - A L v

Simulator Stop
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Overview

Create new models o@

Load models -~ Load AADL models @
o

- -

/ . View Environment o @

'\

s — ——-J."__M\ Perform pre-processing actions o O
P —
MCL AADL Inspector 1_._3 )

.._\‘L.

% Static analysis
\ —0

I

[ LAMP Lab @

\ |
, r'd

K\\ H Timing analysis o!,
. Run processing tools ' Simulation o 3_1!

‘l\\ Safety & Security analysis o @

Code generation
o

Document generation
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1. Create New Models

Add a subproject 0

P
) | Add a description file

Create a new project |-

r % Addanimage file

/ \_ Add a scenario file

Create a new empty AADL file @

Create new models | _——

N\
multithread (&)
File Edit Tools 7 \ ! "
fe : o [ multi-partition @

% New Aadl @2 s _
- _ ' Use an AADL template | mulh—pmcessnr@
s New Project 0 1‘ ]
Load \_mutti-core @
3 Load from Github \_LAMP annex (4
£ Reload Al
¥ save Al

Ltilties r
% Mutitesd @

Import.. Y| S Multi partition @D
Print 4 Multi processor @
E Quit @ Multi care (Partitioned Sche_#uling] @

' LAMP model processing  (#
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1. Create New Models
example

il Edit Toole 7 & new_model.aadl
ile it Tools 7

4 File Edit Tools 7
5 New Aadl _ . _ -
¢oBoRmE M sERIE@|0]0
Load Show root ‘ El new_model >
3 Load from Github L |
@ Reload All 2 |- ALDL Inspector Template
3 |[-- Multi Thread Real Time System
ave Al S e
5
LHilit L4
e > 6 PACKAGE new model pkg
Templates. . By Multi thread 7 |PUBLIC
Import... b 48 Multi partition 2 |WITH ellidiss::math::int;
% print ﬂ Multi processor in BENAMES ellidiss::math::int::ALL;
[ out 4 Multi cope{Partitioned Scheduling) 11— Root system interface
A LAMP el processing 12|SYSTEM new_model
13 |END new model;
14
15|-- Root system body
V 16|SYSTEM IMFLEMENTATION new model.di
£ Set default values * 17 |SUBCOMPONENTS
12| hw : PROCESSCR hw.i;
Model Name new_maodel 19| sw : PROCESS sw.i;

Number of Threads |4

ok | | Cancal

AADL Inspector 1.8 Quick Start Manual © Ellidiss Technologies — May 2021 — page 5 *EllidlSS



2. Load Existing Models

Load examples/all_examples.aic O@

I

[ file navigator @

Loadfiles

o

Load AADL models |/

File Edit Tools

?

.,

,-"/—i drag and drop

%5 Mew Aadl
+% Mew Project

Load @

73 Load from Github @

£ Reload Al

{. Load from AADL github ()
1

"\\ Import and convert foreign models

Load all the AADL Inspector examples O

Save Al
Templates... 5 I+ 2 Split AADL packages for OSATE

Import...

"

_—— —,

e

sysML (LAMP) @
_FACE (LAMP) @)

UML MARTE (&)

Capella il

\ Textual prolog fac-;é}

'\ﬂ Binary prolog fact ()

4 7L Import SysML model (sysml, xmi, model) @

(=} Print
Quit

[0 Import FACE model (face) @&

Import Textual facts (.pro) (2}
Import Binary facts (:sbp) (2)

EE-:?_ Impeort UML MARTE medel (uml) @'
= Import CAPELLA PA model (\melody modeller) 7
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File Edit Tools 7
B o

Show root

2. Load Existing Models
example

B Al G =k W EH 6O ERBK

| Description >

Projects

EHre: al_sxamples.ai
[£] Description

« patterns.aic
[£] Description

IE‘ Image

o hw.aadl

o dataflow aic

[£] Description
' Synchronous.as

c RADL INSPECTOR EXAMPLES

The examples are organized in projects (files with a .aic extension):

Deploy the tree in the left hand side browser and select a project
by clicking on the corresponding icon.

Elements can be individually selected or deselected by a simple click

on its icon.

The availakle processing tools are in the right hand side tabs:

Only the files that have an icon with a green tick will be processed.

Ll dataﬂuw.a.sc * static analysis: various predefined parsing and processing tools
B MEsSages.aic * lamp lab: custom analysis tools with LAMP annexes
B shared_data.aic * timing analysis: schedulability analysis, simulation and flow latency
B client_server.aic * gafety & security analysis: Fault Tree Rnalysis and Security Rules checker
G arinci53.aic ¥ code generation: interface to launch Ocarina back-ends
G scheduling.aic * doc generation: quickly build an analysis report in PDF
[H—. . dispatching.aic
B—.% calculator aic Summary of proposed examples:
B canbus.aic
E—. coffee.aic L: denotes use of ARDL ARINC &€53 Annex
Bl display_system.aic E: denotes use CE ALDL Eehavicr Annex .
B fiight_deck_door.aic C: denctes use of AADL Core 2.2 {SAJjZ A5-5508C)
. E: denctes use of AADL Errcr Mcodelling Annex (EMVZ)
[— » mars_pathfinder.aic X
. . L: denctes use of ARDL LAMP Annex (model processing language)
[H—. % multicore.aic - X R o
. S5: denotes use of simulation scenarioc ({.asc files)
[—. . pacemaker.aic
G redundanq.aic - patterns.aic:
B regul.ator..alc: Contains seven sub-projects listed below.
B satelite aic They illustrate the main communication and scheduling protocols that
| B code_generation.aic are supported by BADL and can be analysed with AADL Inspector.
| [H—¢ % end_to_end_flow.ai
B lamp_examples.aic - dataflow.aic: [BCS]
[ wheel_braking_sysi Dataflow communication between threads.
[ safety_security.aic It can be used to observe the effect of Sampled, Immediate and

| BE Environment

<

Delayed data port connections.
- messages.aic: [BC]

> <
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3. View environment

aadl_project
L
Standard @ predefined propery sets
|'/ 1
:_‘_d Projects ' predefined packages
= Environment ' Ocarina -
Standard.aic |..-f -
Ocarina.aic (& ll}M&)
Cheddar.aic .5) J Ellidiss property sets(7§
Elidiz=.aic . . .
View Environment {
ai.aadl | _—Math library @

I

\ i AADL Model explnratinr@

gui.aad| 3‘ | _
Imp.aadl [ I i
\ { AADL Model generatior 7
math.aadl (5) \_ Ellidiss .
' Flows Latency Analysis J

stoed.aadl \

LAMPLIb aic \ LA Torary __Security Rules (3
LAMPDeclarative.aadl -
LAMPInstance.aadl @ {'\M @
LAKPBehavior.aadl | FACE to AADL 0
LAMPError.aadl

LAMPFlows.aadl

LAMPResponseTime.aadl (o
LAMPSimulation.aad|
LAMPSecurity.aad| @
LAKMPPrinting.aadl
LAMPLexical.aadl
LAMPAADLGen. aadl [
SysMLZAADL aadl '
FACEZAADL aic
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4. Pre-Processing

Select (sub)project 0
Select the applicable files [ Selectan AADL file @

i

Iy

f \_ Selecta scenario in an ASC ﬁ[@

| Autoformat @

[
_ _ Search @
Perform pre-processing actions
: 1 Checkthe currentroot (&)
(' Selectthe root system I'a N
| % Change the current root L')

Edit timing properties @

p
\ Customize real-time properties |  Edit priorities @

\_ Editthreads placement )

Edit  Tools T

D Aulo format @
'@ Search @

% Search reset

ﬁ Sclzct root 'l')

Sirrulatior Control Panel

[[] Deseription
5 srnchrnnuus.udI@
£ hw.aadl

%, shared_data.aic
.n Chent_server.aic
. arincEs3 aic

|&] Edil thread properties ( 2}
[Z] Cdil thread priorities (0]
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- F_-fi Edil thread placement
¥, scheduling.aic @
'.-.: dispatching.aic K Preferences
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5. Static Analysis

Parse and instantiate with LMF’@

/ o ..

[ Parse and check semantics with Ocarina (2
[ .

| Instantiate with Dcarina-@)

Static analysis )L AADL legality rules@

.'/ \ I,K'
\ o [ AADL consistency rules @
' Check semantics with LMP |~

' % AADL naming rules &

!

\_ ARINC 653 rules ()

Tools 7
Static Analysis ; ﬁ Parze and Instantiate (LMP) @
LAMP Lab ¥ | 254 Parse (Ocarina) @
Timing Analysis i’ #5) Instantiate (Ocarina) I\C)

safety & Securtty Analysis Y| oo, Check Consistency Rules (LMP) (1)
Code Generation *| 422 Check Legality Rules (LMP) @

%4 Check Naming Rules (LMP) (3

&84 Check ARINC 653 Rules (LMP) (73
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5. Static Analysis
example

Static Analysis | AMP Lab Timing Analysis Safety & Security Analysis Co

gaadlreva.ld (c)Ellidiss Technologies leiApr2021
RADL-2.2 + BR-2.0

17 (3YVSLeM) suuas root

92 (processor)... root.my platform.cpu (BM)
18 (process)....... root.my _process
34 (thread)....coe.. T1 (PERIODIC)

T2 [{SUbProgram) ceowe e .. _aquare (25735)
39 (thread)....cou.. T2 (PERIODIC)

T2 (SUbProgram) cuw e .. _sgquare (25735)
44 (thread)..oeeeee. I3 (PERIODIC)

T2 (3Ubprogram) ceses s _sgquare (253733)
20 (thread).esssanss T4 (PERICDIC)

72 [(3ubprogram) ....... _aquare (25735)
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LAMP Lab _,"
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Execute -
A

%,

[
Add/Remove J

6. LAMP Lab

&

Tools 7
Static Analysis v |
LAMP Lab d @ renLae @
Timing Analysis 3 ﬂ LAMP query @
Run LAMP @ Safety & Security Analysis ¥ . =
LAMP query _@ Code Generation » | &t Add raw XML/XMI facts '.\b)

Add raw XMLIXMI facts (&
) @

@

|
Add simulation event facts @

| Add FACE facts

/

‘1\ Add response time facts !/
|\ Add native prolog code _-jl

Clean up all add-ons

*,

Show LAMP console

@

Show AADL declarative model facts

Show AADL instance model facts

Show imported XMLXMI facts

Show imported SyshL facts

Show imported FACE facts

L Add SysML facts (7
ifff] Add FACE fact

o - )

am Add simulation events facts @
T Add native prelog code !‘j
=¥ Clean up all add-ons @

+m Add response time facts

ﬁ Show LAMP console

@ Show AADL declarative model facts
[T Show AADL instance maodel facts
[%] Show imported XML/XMI facts

E‘ Show imported SysML facts

[F| Show imported FACE facts

[£] Show simulation event facts

[E]| Show response time facts

E‘ Show Imported prolog facts or rules

Show imported simulation event facts

Show imported response time facts

Show imported prolog code
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6. LAMP Lab
example

Static Analysis LAMP Lab Timing Analysis Safety & Security Analysis Code Generation Doc Generation

ﬁ

BWEBH N Y@

lI."J.
I
| {.:,
'\\J.

[x]
[]
[]
[]
[x]
[]
[]
[x]
[x]

- e aea kY,
LAMP conscle |

; Ellidiss Technulugles, 2021 |
e wea f

BADL facts base loaded.

no XML facts base loaded.

noe SysML facts base loaded.

noe FACE facts base loaded.
Simulation facts base loaded.

noe Response Time facts base loaded.
noe Mative Prolog facts base loaded.
LAMP rules base loaded.

LAMP queries loaded.

LAMP> execution started.

hell
the
last

Che

root.
root.
root.
root.

o!
reference time unit is: us
similation trace id: 20210507-094433

cklng LAHPExamplel Pkg

a : PROCESS LAHPExamplel Pkg H-
a.tl : THREAD LAMFExamplel PFlkg::
a.t2d : THREAD LAMFExamplel PFlkg::
a.t3 : THREAD LAMPExammlel FPla::

rrrrrrl—l-E
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7. Timing Analysis

Thread response time and processor load with Cheddar and Marzhin @

-~

,/ Static simulation over the hyper period with Cheddar @
|
Timing analysis j Schedulability tests with Cheddar .5)

p
1',-\ Schedulability simulation with Cheddar 0
'-\ Scheduling Aware Flow Latency Analysis (LAMP) @
Tools 7
Static Analysis r
LAMP Lab k

Processor Load & Thread Response Time Analysis @
Safety & Security Analysis * _ _ _ @
Code Generation p | -7 Simulation Timelines (Cheddar)

que Theoretical Tests (Cheddar] -@
ity Simulation Tests (Cheddar) @

ﬁ Scheduling Aware Flows Latency Analysis (SAFLA) with LAMP @

http://beru.univ-brest.fr/cheddar/
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7. Timing Analysis

example

Static Analysis LAMP Lab Timing Analysis Safety & Security Analysis Code Generation Doc Generation

| THE sm|ﬁ

= [~ J/dashboard. dashboardcpu

[l /~/dashboard dashboardsw

elaboratecommand
s /displaystatus
=] ﬁmntnrs.mnturscpu
El /~7motors.motorssw
'~ ?leftcontroller

Jmotersmanager
= [~ mainecu. maincpu
= ,:.I‘main ECU.mainsw
+ controlmanager
+/statusmanager
[ <R»can
B CEwvirtuallink
cnx_0
cnx_3
chx_4
cnx_6

Deadline

20
10

15
15
10

20
10

Computed
30.00 %

4.00000
2.00000
56.67 %

T.00000
5.00000
3.00000
55.00 %

8.00000
3.00000
80.00 %

2.00000
3.00000
3.00000
2.00000

WMax Cheddar

WMax Marzhin

31.40 %

Avvg Cheddar

4.00
2.00

5.50
3.50
3.00

8.00
3.00

11.00
5.00
5.00
13.00

Awg Marzhin

4.00
2.00

5.50
3.50
3.00

8.00
3.00

822
485
529
31

Min Cheddar  Min Marzhin
4 4
2 2
4 4
2 2
3 3
8 8
3 3
11 4
9 3
6 3
12 2
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8. Simulation
timelines preferences

] ) ¥-axis (time) zoom @
Time lines -
;T\ Y-auis (entities) filter ()
|
|

. . |
Simulation control panel |

Simulation | |

4% Simulation Control Panel

General Marzhin Cheddar Help
Zoom factorn @

(a0 %05 @ 51 (O x2 (O oxd

...........

Filters @

() Show processes (® Show threads/data () Show features
() Minimize Custom filter |N|:| synchronisation w

Ok

*EllldlSS
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8. Simulation
Marzhin preferences

. . |
Simulation control panel |

[ ~ Computation range @
Speed (2

=

o

)

3
T,

III.;-
Simulation |

Optimization .9
| \_ SavetoVCD @

4% Simulation Centrel Panel

General Marzhin Cheddar Help

> O & m o F
Simulation frame: '@ @

Computation range: ad. |'I'D|}|} @

| Batch only

Speed factor:

@1020600 @B

Ok
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8. Simulation
Cheddar preferences

|
. . |
Simulation control panel |

|r I'
[ |

. . |
Simulation | | Computation range @
0 ' Cheddar ,
| — \_ SavetoVvCD @

",

4% Simulation Control Panel >

General Marzhin Cheddar Help

Ea

Cheddar 5chedule Table:
Computation range: 0. |1'D|]J @

Ok
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8. Simulation
dashbord

Simulation |

| start @)

I, / Pause @

\ [ =
\_ Run simulation with Marzhin [ Stop Q
}

| Open user /O dialog box _;)

\ Adda prnhe-_c’u)

[\:) D 9‘;;‘ —_ [‘;[“’ root.my_platform.cpu.my_process in/out ports X
g v : In data port: Out data port:
mput|5| ‘ output|256
E'Tﬁ my_platfor Close Send all
& My_process
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8. Simulation
example

¥

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

T dashboard.dashboardcpu
/% dashboard.dashboardsw | Lttt e e
"~ elaboratecommand

|
7 displaystatus | | | | | | | | |

b
=

[—]P motors.motorscpu
/%] motors.motorssw e S

B~ leftcontroller . . . ] . 1 o
B4 rightcontroller [ ] . i . | | ] o |
B~ motorsmanager | - . - - ] ] m——
[—]P mainecu.rmaincpu
/2] mainecu.mainsw o
B—~+7 controlmanager | . . . . . .
B~ statusmanager F—
“—{ | carstatus F F F
= can
Dﬁ:?' VirtualLink . _ |
— om0 E ‘E ‘E §

— em 4 ¢ §§ ¢ g ¢ 0§

Coo St it Haiiier B
— o B g L
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9. Safety & Security Analysis

Generate Open PSA file @
-
Safety & Security analysis | Run Arbre Analyste @
i

\_ Check security rules (LAMP) ..jé)

Tools 7
Static Analysis 4
LAMP Lab »
Timing Anakysis L

Safety & Security Analysiz ¥ @; Open PSA export file @
Code Generation L Fault Tree Analysis (Arbre Analyst) @

-

ﬁ Check security rules with LAMP '5)
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9. Safety & Security Analysis

Fault Tree Analysis

ApnunciatedBrakingLogs
a gate
85 37
a gate a gate

o

annunciation.Failed

N

annunciation.Failed

a gate a basic event a gate 3 basic event

[ L
y=MNons y=None

becu.Failed accumulater.Failed accumulator.Failed
a basic event a basic event a gate a basic event
L] [ ] L J
y=Mone y=MNons y=Mone
blue_pump.Failed green_pump.Failed
a basic event a basic event
[ ] [ ]
y=Nons y=MNone

https://www.arbre-analyste.fr/en.html|
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9. Safety & Security Analysis
Security Rules

Static Analysis LAMP Lab Timing Analysis Safety & Security Analysis Code Generation Doc Generation

84 &

lI.H...u..u.... L L LT Ty ,l\
| LEMP conscle |
| {c) Ellidiss Technologies, 2021 |
WK —
x] ARDL facts base loaded.

[x]
[ ] no XML facts base loaded.

[ 1 no SysML facts base loaded.

[ ] no FACE facts base loaded.

[2¥] Simulation facts base lcaded.

[ 1 no Response Time facts base loaded.
[ ] no Hative Prolog facts base loaded.
[®] LAMPLib rules base loaded.

LaMP> executieon started.
Information: Security rules can be customized in file:
environment/Ellidiss/LAMFLik/LAMEPSecurity.aadl

SECURITY ANALYSIS

S Security rule Rl (ERRCOR) : end to end flow root.fl
has several several security lewvels: 3 5 2

S Security rule R2 (INFORMATION) : component root.3Ensors
is at security lewvel: 5

SN Security rule R2 (INFORMATION) : component root.sSenscrs.acq sSw
is at security lewvel: 5

SN Security rule R2 (INFORMATION) : component root.sensors.acq sw.acq driver
is at security lewvel: 5
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10. Code & Document Generation

[\ Code generation

Ada source code with Ocarina and PolyORB-HI-Ada @)
p
I Csource code with Ocarina and PoltORB-HI-C @

+

i
' Other Ocarina back-ends -5)

\ Dncumentgeneratinn@

File Edit Tools

?

&5 New Aadl

&% New Project

|._—-_. Load

3 Load from Github

£=! Reload Al

Tools ¥
Static Anahysis L
LAMP Lab k
Timing Analysis L4
Safety & Security Analysis ¥
Code Generation d dids PolyORB HI Ada @

Save Al
Ltilities
Templates. ..
Import...

= print &

(R it

€ PolyORB HI C (2

ﬁ Other Ocarina backends@

http://www.openaad|.org/ocarina.html
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More Information

7

(@) AADL Inspector 1.8 Quick Start
About (@ Al User Manual

License info {®) Cheddar
~ | (@ Consistency Rules
Open install dir )
Open config dir @ Legality Rules
Open tmp dir @ Marzhin
Open doc dir ) Metrics
Open code dir | (@) Naming Rules
@ ocarina
@ polyorb-hi-ada_ug
@ polyorb-hi-c_ug

http://www.ellidiss.com

aadl@ellidiss.com
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