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What do we do?

e Develop and Market Software Tools
* Development, Distribution and Support of COTS toolsgts
 Consultancy:
e Training Course
» Tool Customization (code generators, ... )
* Project Assistance

* Research and Development
* Model Driven Engineering & Component Based
Architectures
* Bridging System & Software modeling activities
 Contribution to R&D programs:
 ASSERT (ESA, Astrium, Alcatel, ...)
* TOPCASED (Airbus, ...)
« SMP2 (CNES, ...)
* SPICES (Thales, Airbus, ...)
* AADL committee
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SOFTWARE TOOLS

« CPHOOD

e Current release 6.0
* Beta release 6.1

- STOOD

*Current release 5.2.2
*Special release 5.3

* HRT UML

* INTECS Toolset
*Pure UML2 tool
*Relevant to Space Industry
*Generates Applications for
Microsek

* AADL INSPECTOR



CP-HOOD 6.1




www.ellidiss.com

Linux Version
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ADA 95

—| HOOD Structured Text Editor 6.1 (Ada)

Object
Hel End
i ‘adadStests _I
Scope Layout _|File
Ohject ‘oDs i

[ Text ops ][ other Editors]

*Can use ADA 95 features
such as tagged records,
with clauses and
protected types

*Can reverse engineer
ADA 95 programs

PROVIDED_INTERFACE
CONSTANTS

TYPES
Point IS
tagged record
X, Y: Real := 0.0;
end record;
Expression IS tagged null record;
Painted_Point IS
new Point with record
Paint: Colour := White;
end record;
Literal IS
new Expression with record
Value: Real;
end record;
Expr_Ptr IS access all Expression;
Binary Operation IS
new Expression with record
Left, Right: Expr_Ptr;
end record;
Addition IS new Binary_Operation with null record;
Subraction IS new Binary_Operation with null record;
DATA
Control : Resource;
Flags : array(l..100) of Resource;
Tree : Expr_Ptr;
DECLARATIONS

protected type Resource is

entry Seize;

procedure Release;
private

Busy : Boolean := False;
end Resource;

OPERATIONS
Component (
N : IN Index ) RETURN item;
Set_Component (

N : IN index;
E : IN Item };
Seize;
Release;

OPERATION_SETS

1ss.com



Requirements
Maintenance

*Program can be used
without external
requirements system

*Record text details of
requirement

*Add new requirements

*Delete unfulfilled
requirements

www.ellidiss.com
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Database Status
report

HOOD Informal Text Editor 6.1 (Ada)

_|Search Pattern

Lists objects requiring
updates or reconciles

*View on screen using
text editor

*Alternately, output to
printer or file

screen - 0DS: Reconcile required;

Diagram: Reconcile required
- 0DS: Update required




Scrollbars and
Z.oom Menu

www.ellidiss.com

*Scrollbars for viewing
part of large image

*Zoom menu for zooming
out

*Available on all diagram
types

FRNEETETETals

=] HOOD Diagram Editor 6.1 (Ada) =
Help Object _|Adopt Object Invisibles End
‘rocket i Concealed —
Current Symbol Type Selection Zoom
None None Single — | 100%
Add Object] [ piag ops ][ view Ops ][ other Editors]
. /B [pilet ;;5%35&];55'_""" ]
ft_oftcr ] ) ; ]
T data. & start_engine et_required_z
pe_cata- . Tkt ahort_engine get_payload_ng
i init_data fly by _wire
- /A | timer ™ manual_overric

f
start_clock
stop_clock
current_time
reset_clock

current_welocity

current_altitude ¢

display_value

gl PP i 5p 12y text
display_line

get_initial_fuel

get_fuel used ! o
give_current_fuel
- - 1!  curren t_fuel




Improved
Rename

The rename facility can
now be used to rename

units and whole designs
as well as objects

www.ellidiss.com
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Import Error
Messages
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9 —'i HOOD Master Window 6.1 (Ada)

Import ODS displays
error messages
immediately

*Messages still recorded
in import.report as well

*With command line use,
messages sent to stderr.

» " Help Fles:l.gn Directory
£ DATAS

b % | Design

Object Scope

¥ Elew_rocket

o3 | Unit

E;:ocket EDbject

=| xaiacknowledgementPrompt = .

B | 5000 DFD

“ 4| Access Pre-check

Enzble =

S | Full path
8| ~/rocket.odd

Error: Parsing error (syntax error) at line 3 near token "OBJECTb"
Error: Syntax errors found within ODS - aborting..




Other CP HOOD Enhancements

* Choice of page sizes when printing
diagrams

* Option to output formatted documents as
PDF

 Manual display does not block program
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STOOD 5.2.2

 Multi-standard software modeling tool:
— UML2.0, HOOD 4.0, HRT-HOOD and AADL 1.0

* Well defined step-by-step modeling process:
— 1mport of functional and non-functional requirements
— multi-notation graphical design of the architecture
— multi-language detailed design and coding (Ada, C, C++, ...)
— static design verification tools
— multi-format documentation generators (html, pdf, word, ps, ...)
— code generators and reverse engineering (1.e. Ada <-> AADL)

« Matured on important current mission-critical projects:
— multi-user, configuration management, requirements traceability
— Unix-Windows interoperability

— Complies with process standards:
DO-178B, EN-50128, ECSS-E40, MIL-STD-498, ...
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« Ellidis:
AADL Toolbox
overview
STOOD
STOOD verification tools
graphical editors code generators
/' document generators
2 ADELE -
==Fopcased plugin
AALL SIMULATORG ™
/ multi-agent model animation
<L TASTE
.-Assert graphical editor
CHEDDAR
UML/MARTE to AADL real-time performance analysis

Model transformation AADL
Lambas INSPECTOR
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«Elidiss  AADL Toolbox

www.ellidiss.co

« STOOD
- graphical support of AADL
- import/export of textual AADL
- connection with production/analysis tool (OSATE, OCARINA, CHEDDAR)
- download: http://www.ellidiss.com
- ADELE
- included into TOPCASED experimental package
- download: http://www.topcased.org

« CHEDDAR
- download: http://beru.univ-brest.fr/~singhoff/cheddar
- support available from Ellidiss Technologies
* Developments :
- TASTE: domain specific graphical editor (ASSERT) and AADL generator
- UML/MARTE to AADL model transformation
- Stood 5.3: now (special for the A350 program)
- Stood 5.4: planned Q4 2010 (support of AADL v2)
- AADL Inspector — Newly available - further test capability



«Ellidis: — AADL Inspector
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* IMPORT of AADL textual specifications
- AADL V2

- Behavioural Annex
- AADL V1 compatibility

* STATIC RULES ANALYSIS

- AADL legality, consistency and naming rules
- Architectural metrics
- Project specific rules

« SCHEDULABILITY ANALYSIS
-Integration of CHEDDAR

« DYNAMIC SIMULATION
- Multi-Agents simulation engine
- Complies with the AADL run-time

www.ellidiss.com
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STOOD
The AADL Coordinating ‘Engine’
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project
structure

Stood GU

code and
document

enerators

AADL
graphical
editor

i) Stood for AADL - demo-aadl

AN\ \
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File Edit Design Component Feature Tools Help

(design) my_system

- (design) my_package

my_package

— Datal

— Data2

— Data3

- (design) my_process

- my_process

— Threadl

— Thread2

=+ my_thread_group
my_process11

— my_data

— my_package

= & (design) my_system

B my_system

my_process

mv_processor > |

2

Requirements Graphic Design | Detailed Design | Checkers | Code | Documentati

component
structure

ods |ada | c| cpp | aadi | test | checks |

= PACKAGE or COMPONENT
= DESCRIPTION
= PROBLEM
o Statement of the Problem (text)
e Sketch of the Problem
eaReferenced Documents
SOLUTION
=+ PROVIDED INTERFACE
PROPERTIES
PORT GROUPS
PORTS and SUBPROGRAMS
cminput
moutput
— REQUIRED INTERFACE

— DATAFLOWS
F-_ IMPI EMENTATION

eployment |
(" Hood & | F] £-t> '..> ‘O ¥ % ®QA R @
" UML
® AADL
my_system
inpmrb A
output | 4
my_data
my_bus :>
" ;
£ | 111l

g e lext | Statement of the Problem (text)

This AADL component describes a complete system, including software and execution platform subcomponents.
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Stood%plugins

.
&) Stood for AADL (beta) - cotre

File Edit Design Component

Q@ﬁ]

Eoatire  Tonle  Holn

EL TextPad - [C:\Ellidiss\Stood5-1beta\config\checkers\aadl\Legality.pro]

(design) call_subprogram

=§ Fichier Edition Recherche Affichage Outils Macros Configuration Fenétre Aide

- | 8| X
£ @ (design) call_subprogram O 880R =l e NeT 2T DY LB Qb e e K?
call_;ubprogram — —
pr!nt_serwce L0O87 When a server subprogram declaration appears in a thread component type, the scheduling ”
printer protocol property value for all thread implementations, subcomponents, and instances having
COTRE that component type must bhe Aperiodic or Sporadic.
— (design)COTRE ||| 7777777 T T T TS TTTTooomooomoooooooees hid
— (design) COTRE_patterns errL087 (X) :- hrtPeriod(X, , ), isConstrained{ ,'OPERATION',X, 'HSER', 'NIL').
#- @ (design) testModes errL087 (¥ nstrained(_, 'OPERATION',X, 'HSER', 'NIL').

model

odsl ada] cI cpp] aadl] tey/
= DESIGN VERIF
—mmacheckm

Stood design checker

has been qualified as

a verification tool for
the A380

DO-178B certification
/% SRirreme i f/\

—macheck commments
#-emhood rules [hood checker]
+emaadl rules [aadl checker]
L-Legality [rule]
+-mametrics [metric checker]

[
#-eondatabase [database checker]
#-mascheduling [scheduling checker]
F-Earequirements [requirements checker]
#-  designs comparison

—macheck prolog description

#-  AADL CROSS REFS
# PSEUDO CODE CROSS REFS
#- Ada CROSS REFS -

< | B
ERRCR : The thread print_service should not be pericdic (L0E7)
result
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Static analysis

i) Stood for AADL (beta) - mine_hunting uw
File Edit Design Component Feature Tools Help ‘
(design) mine_hunter Requitements | Graphic Design | Detailed Design | Checkers Code | Documentation | Deployment | dl f l OS at e
— (design) GPS sar fRoL Apa | AEVERT
|- (design) mh_types Euj ﬁ iy ) . aa 1 e
— (design) mine_field Sawve text |.aad|
= & (design) mine_hunter = E4 SYSTEM mine hancing
mine_hunter [= | e
mine_field x start_mission : IN EVENT PORT;
h t 3¢ | |[END mine_hunting; . /
?;"p-; orecensr 5 . Resource - mine_hunter.aadl| - OSATE / ([ m
h oy SYSTEM IMPLEMENTAT!
mh_types SUBCOMPONENTS Fle Edit Navigate Search Project AADL Menu Analysis M n Window Help
sonar_types x mine_hunter : PR 5
-~ (design) on_shore_center mine_field J - (5] J R I i s | LI Es [ B | ‘ D /W J% v J s J L= = v
— (design)rta on_sh center =
- (design)‘sonar_types :mm:;,lgﬁgiss e Y | [(9Resource
~ (generic)antenna EVENT BORT startl| | %5 Navigator &2 ‘ =08 mine_hunter.aadl &2 ‘ mh_types.aad| ‘ sonar_types.aad| 8
END mine_hunting.o " = =
Q| BEE] v SYSTEM mine hunting ||
PROCESS mine_field - =
ods | ada ¢| cpp aéd||lesl| checks | E%ig?ii sea noise = IU: mh_types FEAT s . . IN EVENT PORT [i|
output_sea_noisel[| : = faad . .
COMPONENT cutput_seabed_ref| | ¥ = mine_hunter HtaFt—m—SS—?n . ’
PROVIDED INTERFACE cutput_reflected)| | -2 sonar_types END mine_hunting;
IMPLEMENTATION FL;;E“—““““—S
G_E:i;:aT'SON noise : FLOW SOUY SYSTEM IMPLEMENTATION mine hunting.others
b bera -
zacode file header reflection O SUBCOMPONENTS
AADL CODE signal : FLOW SI mine hunter : PROCESS mine hunter;
mextraction messages END mine Zfield; fe F4 . : Fiala-
mine field : PROCESS mine field;
e e ROCEes enshere s on_shore center : PROCESS on_shore center;
mmakefile input_mission_re GPS : PROCESS GPS;
log d i FLOWS
mprolog descriptio secs & miow s CONNECTIONS - ‘ o
END on_shore_cente EVENT PORT start mission -> mine hunter.start mission;
PROCESS GBS END mine hunting.others;
/| B Outli =0 . .
Eouine X PROCESS mine field
SYSTEM mine_hunting [~ FEATURES
SYSTEM implementation mine_hun output sea noise : OUT DATA PORT mh types::acoustic signal; [V]
PROCESS mine_field -~ - - ]
PROCESS on_shore_center 4 =
St‘OOd PROCESS GPS = || Tasks | [ Problems &2 % v =8
PROCESS mine_hunter 0 errors, 0 warnings, 0 infos
PROCESS implementation mine_hul_| | Description Resource [ n Folder Location
THREAD group sonar
THREAD group implementation sor
THREAD group transmitter
THREAD group implementation tral
THREAD pulse_generator
THREAD power_amplifier [+
‘Ll 11} ‘ B‘
I Writable | Insert 1:1
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chedulability analysis

i) Stood for AADL (beta) - rma

File Edit Design Component Feature

Tools Help

(design) rma_process

& (design) rma_process
rma_process
T1
T2
T3
(vnode) rma_cpu

XX X X X

Requirements Graphic Design IDelaiIed Design | Checkers | Cade | Documentation | Deplogment |

il <> x~.> o

(" Hood
" UML
& AADL

&

@ &

&% ae

.aadl file

@)

ods ]adal c] cpp] aad| I test I checksl

E-  COMPONENT
& DESCRIPTION
= PROBLEM
o Statement of the Problem (text)
za Sketch of the Problem
mReferenced Documents
SOLUTION
PROVIDED INTERFACE
= PROPERTIES
| eareal time properties
PORT GROUPS
PORTS and SUBPROGRAM
— REQUIRED INTERFACE
~ DATAFLOWS
B~ IMPLEMENTATION

& ArmiEnATIAN

B

[

Cheddar

&)< Cheddar : a free real time scheduling simulator

il

PRIORITY
1

CEILING_PRICRITY

File Edit View Tools Help

Clelolsle 2=e=

-

Period= 5; Capacity= 1; Deadling= 5; Start time= 0; Priority= 1. Cou=rma.defsuit.defsult_processor

“w T

[

Task name=rma.defsult.rma_proces.

Period= 10; Capacity= 2; Deadline= 10; Start time= 0; Priority= 1; Cou=rma.default.defsuit_processor

| IS

Stood

seems to be schedulable.

/
S -
Scheduling simulation, Processor ]
rma.default.default_processor
— Number of context switches 103
— Number of preemptions 20
- Task response time computed from simulation
rma.default.rma_process.tl => ld4/worst
rma.default.rma_process.t2 => l/worst
rma.default.rma_process.t3 => 3/worst
— No deadline missed in the computed scheduling the task set L]
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Model Animation

£ stood for AADL (beta) - rma

M=

File Edit Design Component Feature Tools Help

(design) rma_process

& (design) rma_process
rma_process
T1
T2
T3
(vnode) rma_cpu

x
x
x
x
x

Requirements Graphic Design I Detailed Design | Checkers | Code | Documentation | Deployment |

il xe> xe.> o

C UML .@

" Hood ‘é
& AADL

ae @

ods Iadal c] cppl aad| I test I checksl

E-  COMPONENT
& DESCRIPTION
= PROBLEM
o Statement of the Problem (text)
= Sketch ofthe Problem
mReferenced Documents
SOLUTION
- PROVIDED INTERFACE
= PROPERTIES
L eareal ime properties
PORT GROUPS
PORTS and SUBPROGRAM
— REQUIRED INTERFACE
~ DATAFLOWS
B~ IMPLEMENTATION

& ArmiEnATIAN

B

rma_process

VIRTUAL VISION & PROCESS

.aadl file Multi-

Agents
Simulator

text | real ime properties

PERIOD

2
OFFSET
DEADLINE

29
PRIORITY

1
CEILING_PRIORITY

Stood

o™ XO1 7/ Ellidiss demo
: Stop Préférences

T 1 I | |

T=2-008

Threads

T3{=o= e o e =)

Ta

cachcs cacs e R

S0 s5 20 o5 100
Clock

Exécution | Temps virtuel | 34 s (~2 fps)
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e STOOD summary 1/2

Support of the Software Design activities

Architectural Design erifications

- components based approach - cross references table

with black-box and white-box views - automatic calculation of the required interfaces

- UML 2.0 graphical notation - automatic generation of call trees and dataflow graphs
- AADL import/export - real-time schedulability analysis

- support of HOOD and HRT-HOOD methodology - requirements traceability matrix

- built-in real-time model - design rules checker

- design metrics

Detailed Design & Coding

- customizable structured detailed design framework
- incremental documentation

- incremental coding and round-trip engineering

- incremental requirements coverage

- legacy Ada and C code reverse engineering
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e STOOD summary 2/2

Workflow Integration

Project management Compliancy to Standards
- full Windows-Unix interoperability 2D6-178B for embed EIRERERIT

- network distributed project bases _ ECSS-E40 for space systems

- integrated interface to remote Configuration Management Systems - EN-50128 for railways

- multi user management at system and subsystem level - MIL-STD-498 for military

- SIF and XML design model interchange

Requirements traceability Code & Doc generators

- Ada95
- import of high level requirements - C/C++
- incremental requirements coverage _HTML
- management of the derived requirements - PostScript/PDF
- bidirectional interface with Reqtify™ - RTF (Wordm)

- MIF (FrameMaker'™)
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Stood at Airbus

 Major industrial return of experience:
— A340, A380, A400M and now A350
— More than 40 licences
— Fully integrated inside the Airbus Software development environment

— Customized features:
* code generators: C + Assembly

* design checkers: DO-178B qualified for the A380
* documentation generator
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*.we Stood at Eurocopter

- Tiger Helicopter: mission calculators
— French/German program
— Australian program
— Spanish program
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et Stood at CNES
(French Space Agency)

- Jason satellite
3 Stood Projects:
Proteus: platform
Poseidon: altimetry
Doris: positioning

- Helios 2 satellite
40 Stood Designs
900 000 Lines of Ada code

- Spot 5 satellite
- Ariane 5 launcher telemetry
- Demeter micro-satellite
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Ellidis:
ol Stood at ESA
(European Space Agency)

N > ;
v 4 -
P RS

- Envisat satellite

- Metop satellite
- Galileo positioning system

- European Robotic Arm for the International Space Station



