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1. Create New Models

Add a subproject 0

p

_ | Add a description file
Create a new project |~
i Addanimage file

/ \_ Add a scenario file

.___\
o

Create a new empty AADL file @

Create new models | _—

multi-thread (&)
File Edit Tools 7 3 : s
[ multi-partition @

%5 New Aadl K )
. @ ‘. Use an AADL template | mulll—pm::&ﬁﬁur@
+% New Project 0 -1 :
Load \_mutti-core @
3 Load from Github \_LAMP annex (¢
£l Reload Al
A save Al

Ltilities r

Templates... 4 T Multi thread @

Import... b Multi partition 23

BT d 47 Multi processor @
Print @ Multi core (Partitioned Scheiu.:luling] @
E Quit @ LAMP model processing ('
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File Edit Tools

7

1. Create New Models

example

%' New Aadl

% New Project
Load

"% Load from Github
£l Reload Al

) save Al
Litilties
Templates. ..
Import...
Export...

]
]
[
b

-
e

File Edit Tools

Show root

Ty & -

| Projects
| pll niews_model aadl
| Envirgnement

Print

B aut

['3 Multi thread
4 Multi partition
' Multi processor

ﬁ Multi rﬂl: (Partitioned Scheduling)

ﬁ LAMP| pdel processing
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Model Hame
Humber of Threads

Cancel

TR @06

| IE"I new_model X

T P —
2 [== Inspector Template

3 |- Thread Real Ti System
S

PUBLIC
WITH #llidiss::math::inc;
9 [RENRMES ellidiss::math::int::ALL;

3
§ PACERGE new_model pkyg
7

Ll|-- Root system interface
12|SYSTEM new_model

13|END pew_model:

L3

15|=-= Root system body

LE|5YSTEM IMPLEMENTATICON new_model.i
L7 |SUBCOMPONENTS

12| hw : PROCESSCR hw.i;

1% aw : BROCESS aw.i;
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2. Load Existing Models

@ Load examplesiall_examples.aic

| @ Loadfiles

file navigator

\drag and drop

.".

Lnad AADL models -

\&¥ Load from AADL github

\ sML (LAMP)
File Edit Tools ? 'I @ sysh ey
d FACE (LAMP)
$5 New Aad| | _TALE AP
\ Capella P.A. (LAMP)
«u New Project \_ Import and convert foreign mude!a@_,_" P '
Bl @ @ Csvuwe)
€73 Load from Github () () Textual prolog facts
£l Reload Al @ Binary prolog facts
IR Load all the AADL Inspector examples @
7% Split AADL packages for OSATE
Templates... kL
Import... 4 L Impaort SysML model (sysml, xmi, model) @
Export... * T Import FACE model (face)
Print E Import CAPELLA PA model (.capella) (3
E Quit o4 Import Table facts [.csv) | ﬂ
[emi| Import Textual facts (.pro) \3}
Import Binary facts (.sbp) @
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2.

File Edit Tools 7

Show root

Load Existing Models
example

bl ] | Sy

] w il =

‘ Description <

O E=EEm

& patterns aic
[Z] Description
o dataflow aic

' dataflow_diagre
o hw.aadl
&% dataflow.asc
messages.aic
shared_data aic
client_server.aic
arinch53.aic
scheduling.aic
dispatching.aic
calculator.aic
canbus.aic
coffee.aic
display_system.aic
flight_deck_door.aic
mars_pathfinder.aic
multicore.aic
pacemaker.aic
redundancy.aic
regulator.aic
satellite.aic
code_generation.aic
end_to_end_flow.ai
lamp_examples.aic
wihee|_braking_sys!
safety_security.aic

]—& Environment

< >

E3,

TTTTTTTTTTTTTTTT??Q?Q?

[ I B B B B e B B B B e B e B B e B e B B

m
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ARDL INSPECTOR EXAMPLES

.aic extension):
Deploy the tree in the left hand side browser and select a project

The examples are organized in projects (files with a

by clicking on the corresponding icon, or use an import feature.
Elements can be indiwvidually selected or deselected by a simple click
on its icon.

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

The awvailable processing toocls are in the right hand side tabs:

* static analysis: various predefined parsing and processing tools

lamp lak: custom analysis tools with LAMP annexes

timing analysis: schedulability analysis, simulation and flow latency
safety & security analysis: Fault Tree Analysis and Security Rules checker
code generation: interface to launch Ocarina back-ends

doc generation: quickly build an analysis report in PDF

*
*
*
*

Summary of proposed examples:

4: denotes use of ARDL ARINC €53 Annex 2.0 (SAE AS5-5506/13)
B: denotes use of ARDL Behavicr Annex 2.0 (SAE AS-550&/3)

C: denotes use of AADL Core Language 2.3 (SRE AS-550&D)

D: denotes use of RRDL Data Model Annex (SRE RS-5506/2)

E: denotes use of LADL Error Model Rnnex 2.0 (SAE RS-5506/1L)
F: denotes use of ARDL Annex for FACE 3.0 (SAE AS-53506/4)

G: denotes use of ARDL Properties for Stood diagram layout

L: denctes use of ARDL LAMP Annex (model processing language)
5: denotes use of simmlation scenaric (.asc f£iles)

1. Native BADL examples

These examples can be directly lcaded into RADL Inspector:
- patterns.aic:
Contains seven

sub-projects listed below.

*
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= Environment 1 1
Serssc @ 3. View environment
Ocarina.aic
Cheddar.aic
Ellidiss.aic
ai.aadl
gui.aadl
Imp.aadl
math.aadl (.
stood.aadl
lamp.aadl

IS T Y

) aadl_project

LAaMPLIb.aic r
LA&MPInstance. aad| ':) @ Standard |  predefined property sets
LAMPDeclarative aadl

LAMPBehavior.aadl | )
Ocarina
p

LAMPError.aad| —_—
LAMPFlows.aadl @ | Cheddar
LAMPResponseTime.aadl| f
LAMPSimulation.aadl
LAKMPSecurity.aad|
LANMPPrinting.aad|
LAMPLexical aad|

<

L~

'-\_ predefined packages

LS

%

«

L~

Ellidiss propery sets
Math library

LS

LS

(&Y AADL Model exploration

\ AADL Model generation
::;TE;:E‘;::‘L -‘/ I'. Y Fows Latency Analysis
CapellaPAZaaDL . aadl l.a \_ Ellidiss @ Security Rules
CSVELAINR aadl | LaMP library [} SysMIL to AADL
A4DLPrinter.aic (4 - o

HZAADL aadl ﬂ;- FACE to AADL
LAMPAADLGen. aad| @ Capella to AADL
LAMPENMV2Gen.aadl
LAMPBAGen.aad| —
LAMPPRValueGen.aadl 0 SIF Generator
EHre: FACEZAADL aic
—i FACEZAADL.aad,
' FACEZAADL cdm.aadl
' FACE2AADLIdm.aadl
—4 FACE2AADLpdm.aadl
-
L
La

%

View Environment

«

L~

LS

[ Sasns

$

CSV Parser

LEARSRSRS

FACEZAADLuop.aadl
FACEZAADLINt aad|
FACEZAADLsim.aadl
B AADLZStood.aic

i AADLZStood aadl
—4 AADLZHOOD.aadl
— ' LAMPSIFGen. aadl
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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 @Y

[
_ _ 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 Dcarinaa@)

Static analysis )L AADL legality rules@

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

' % AADL naming ules @

!

\_ ARINC 653 rules ()

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

safety & Securtty Analysis Y| oo, Check Consistency Rules (LMP) ()
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 Anatysiz Safety & Security Analysis Cod

aadlrev2.l7 (c)Ellidiss Technologies OGApr2023
AADI-2.3 + BR-2.0

110 {sy3tem)..... root

157 (processor)... root.my platform.cpu (BM)
20 (pProcesSs).eceesan root.my process
35 (thread).eeeeavnn tl (PERIODIC)

24 (BubpIogram) cseeaas _aquare (28637)
41 (thread)eesesssna t2 (PERIODIC)

24 (subprogram)....... _3quares (28637)
47 {thread)....ceuvun t3 (PERIODIC)

24 [(subprogram) cv.ea .. _3muares (28637)
54 (thread)..c.veevan t4 (PERIODIC)

24 (subprogram) «v.uwa. _aquare (28637)
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6. LAMP Lab

&

Tools 7
Static Analysis v
LAMP Lab 3 &5 Run LAMP @
Timing Analysis 3 ﬁ LAMP query @
Safety & Security Analysis b . -
Code Generation » | L Add raw XMLXMI facts '-\4)

Execute
Pciihilull;

LAMP query

2} Add raw XMLXM facts
&) Add SyshL facts

Add FACE facts
Add Capella facts
AddiRemove | o Add simulation event facts

[ (] d Add response time facts
(£)) Ad native prolog code

\ ) rddcsvracts

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 impaorted FACE facts

Show imported Capella facts

Show imported simulation event facts

Show imported response time facts

I\ Show imported prolog code
\_Show imported CSV facts

AADL Inspector 1.9 Quick Start Manual © Ellidiss Technologies

*. Add SysML facts (4

i{f Add FACE facts

*3 Add CAPELLAFacts@ .
"5',:‘\1' Add simulation events facts_' ..'/
*or Add response time facts | a)

¥ .

fio, Add native prolog code @

*am

oy Add CSV facts

=¥ Clean up all add-ons 0

E Show LAMP console

@ Show AADL declarative model facts
[Z] Show AADL instance model facts
[%] Show imperted XML/XMI facts

m Show imperted SysML facts

[£] Show imperted FACE facts

[£] Show imported CAPELLA facts

@ Show simulation event facts

@ Show response time facts
[E] Show imported prolog facts or rules
E Show imported csv facts

— April 2023 — page 12
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6. LAMP Lab
example

Static Analysis LAMP Lab Timing Analysis Safety & Security Analysis Code Generatiol
ﬁ ﬁ| W i +: ot b 9 ¢ | B B @
e SR
I LAMP console |
| {e) Ellidiss Technologies, 2023 |

| Last command: LAMP Checker |
R S

[x] ARDL fact base loaded.

[ ] no EML fact base loaded.

[ ] no SysML fact base lcaded.

[ 1] no FACE fact base loaded.

[ 1] no CAPELLL fact base lcaded.

[ 1] no Simumlation fact base loaded.

[ ] no Besponse Time fact base loaded.
[ ] no Natiwve Prolog fact base loaded.
[ ] no C5V fact base locaded.
[x] LAMP rules bkase loadesd.
[x] LAMP queries loaded.

LAMP> execution started.

hello!
the reference time unit is: us
no simulation trace available

Checklng LAHFExamplel Fkg

root.a PROCESS LAHPExamplel Flg H-
root.a.tl : THREAD LAMPExamplel Fkg::
root.a.t2 @ THREAD LAMPExamplel FPkg::
root.a.t3 : THREAD LAMPExamplel Fkg::

l'fl'fl'fl—'-:
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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 .9

p
1',-\ Schedulability simulation with Cheddar O
'-\ 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] r\c)
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
mnm@

H-axis (time) -~
Initial Display Ranag)

o
Time lines | b J
filter (&
I,f \_ Y-axis (entities) - _
| % Synchronization 0
Simulation control panel |
/ i
|
|
Simulation |
I| & Simulation Control Pane e
I General Marzhin Cheddar Help
@ Simulation
initial Display Range0 .. 200
Zoom factor
@ (a0 () x05 @) 21 ()22 () xd

Fitters
&Y () Show processes (8 Show threadsidata () Show features

Custom fitter

AADL Inspector 1.9 Quick Start Manual © Ellidiss Technologies — April 2023 — page 16

O Minimize
@ Synchronization
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8. Simulation
Marzhin preferences

Simulation control panel | Speed @
)1 . .
\_ Marzhin | Optimization 3

N
\__Saveto VCD (@)

Simulation |
—_—

&2‘ Simulation Control Panel

General Marzhin Cheddar Help

> O & ™ |
Speed factor @ &

@ ® x1 Ox2 Qx5 O xio Q=20

Ok

AADL Inspector 1.9 Quick Start Manual © Ellidiss Technologies — April 2023 — page 17 *EllidlSS



8. Simulation
Cheddar preferences

. i |
Simulation control panel |

f’ |-

|
|
| I
. - |I I . -
Simulation . '.I p SetCnmputah.nnT!me @
\_ Cheddar ) Get Hyper-period (2

|
\__SavetoVCD @)

>

, . . —
&.‘ Simulation Cantrol Panel

General Marzhin Cheddar Help

£11C)
Simulation
O-@

@ Max Computation Time 200

Ok
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8. Simulation
dashbord

Simulation |

| start @)

I, / Pause @

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

| Open user liO dialog box (&)

\ Adda prnhe-j"‘;)

@ a s . root.my_platform.cpu.my_process in/out ports X
SRR AR
[\:) D i-?j?‘ PG [":[“'. In data port: Out data port:
mput|5| ‘ output|256
E'Tﬁ my_platfor Close Send all
(65 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 G’
-
Safety & Security analysis | Run Arbre Analyste @
i

\_ Check security rules (LAMP) .,'@

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 ";4)
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9. Safety & Security Analysis
Fault Tree Analysis

ApnunciatedBrakingLogs
a gate
85 37
a gate a gate
annunciation.Failed 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 Ge

84 &

ll.f.l.....uu." - i it i s i et i "..l\
| LEMP console |
| {c) Ellidiss Techneclogies, 2023 |
| Last command: LAMP Exec |
K s i it i et e K

x] ARDL fact kases loaded.

] no XML fact base loaded.

] no SysML fact base loaded.

] no FACE fact base loaded.

] no CAPELLRE fact base loaded.

] no Simalation fact base loaded.

] no Response Time fact base loaded.
] no Native Prolog fact base loaded.
] no C3V fact base loaded.

] LEMFLik rule base loaded.

X

LAMP> execution started.
Informaticn: Security rules can be customized in file:
environment,/Ellidiss/LAMFLibL/LAMESecurity.aadl

SECURITY RNALYSIS

S Security rule R1 (ERROR) : end to end flow root.fl
has several several security lewvels: 3 5 2

SN Security rule RZ (INFORMATION) : component root.3Senscrs
is at security level: 5

S Security rule R2 (INFORMATION) : component root.sensors.acd sSw
iz at security lewvel: 35
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10. Code & Document Generation

\| Ada source code with Ocarina and PolyORB-HI-Ada @)
P
[\ Code generation | € source code with Ocarina and PoltORB-HI-C @

i
i
I, \_Other Ocarina back-ends :\4}

\ Dncumentgeneratinn@

File Edit Tools 7

45 New Aadl Tools ¥
% Mew Project Static Analysis L
L L oad LAMP Lab »
7 Load from Github 1Ll s '
@ Reload Al Safety & Security Analysis ¥
Code Generation d dids PolyORB HI Ada @
Save Al % PolyORB HI C
Utilities g %% Other Ocarina backendy@
Templates. .. L4
Import... L
Export... ' http://www.openaadl|.org/ocarina.html
(= Print @3
& Quit
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11. Reverse Engineering

File Edit Tools 7

%5 New Aadl
+% New Project
Load Mew AADL instance diagram (Stood)

% Load from Github Reverse engineering (7 Update AADL instance diagram (Stood)
o

£ Reload Al ,fg) Generate SIF file

Save All
Utilities
Templates...

v v ¥

Import...

L%‘j Mew AADL instance diagram o

(=], Print g Update AADL instance diagram @
Quit Generate SIF file '\‘)
]
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11. Reverse Engineering
example

TS e eEe O eE 8RN K =
mars_paifger % SHHtc Anyss LANP Lot Tiing Ansiyss Sty & Sacury Anakyss Code Ganersin Do Generatien

e mazs_pathiinde: YY)

with pachTinder_softvare,

sstizena. ) e)Eldsias Tecknciagien Otign0z
with pathfindes hasdwacs. +B-Le

AADL-2.3 + BA-3.0

F—

13 unit 13: m

i IRSTANCE MoDEL 41t

aystem sys_mars_pathein
e sys_azs_pathtinds:

Boot System Instance: mars_pashfinder_Disg:isys sars pachfinder.disgran

L7808
Irstem rplemataticn eys_pase_puchiiader. il

der_harduare:
pathiiaes s

. bua_schaauling {FERIODIC)
 diezeibarion (PERIONNC)
- control_task (PERIC

e—.

e © bas pathtinder hardvars
bus_IS53 : bus pachfinde:

ratic e pathfinder harduare: :radio:
e | ieiet parnriates tmsbvarer:

focyenciiet

R
S 1
B e T Y v cntamie] e ¢ Deign Component Fesne oo Hep |
|emr 5105 Requenents Bﬂicuwlnu-unuhln-dm}m\nmmm\nwl
B Hood |—4| . " -
AADL Inspector % SR i il
B &
b1 AADL
4 sys_mars_pathfinder : mars. mars_pathfder.mgl - |
I B rodin : pathfinder_hardwere::rodic )_
¥ T T e
a H e [ -
k=]
i) accelerometer  pathfindsnt_hardware: acselefomster
1 bus_1553 i inder_hardware: |
k=]
< 8
D oFinaer T paThFinger_hsfdwarenaltiseter
= g ==
o o harsware: meteorplogical
b el Jca || | o st [ checks oder re_6000.mpl sun_sensors : pothiinder_hardwore: sun_senfors
g L =T
ol | DEEEReTon P e, hrmare: tar_dpobyser
o &  soLmoN menories : pathfieder_horduare: memsries ] [0
o e = — ol T patiindar._|
o FEATURE GROUPS
L e e e ———
|
7)) Sowars
. Saemms | .
#  BEHAIOR 1 1
w—pragnas |
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More Information

B

@) AADL Inspector 1.9 Quick Start
About (@ Al User Manual

License info @ Cheddar
~ | (@ Consistency Rules
Open install dir i
Open config dir @ LTl =
Open tmp dir @ Marzhin
Open log file @ Metrics
Open doc dir ) Naming Rules
Open code dir @ ocarina
@ polyorb-hi-ada_ug
@ polyorb-hi-c_ug

http://www.ellidiss.com

aadl@ellidiss.com
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