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validation and verification processes
across product life-cycle
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Test Means Architecture
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Test Facllities

TRAINING
AIRCREW COORDINATION
MP & ASW MISSIONS
MULTIPLE EXECUTIONS
DATA LIBRARIES

7

A common solution applied over and over again to satisfy different needs

*The maturity, robustness and reliability of the system have been demonstrated throughout hundreds of test facilities in use with
this common test environment, including Engineering Simulators for Aircraft Refuelling Boom System, System Integration
Benches for Multirole Tanker Aircrafts, A400M, Light & Medium Transport Aircraft, Full Integrated Tactical Systems and Aircraft
Interface Modules for Final Assembly Lines of A400M, Multirole Tanker Aircrafts and L&MT aircrafts.

*Proven with up to 400.000 signals per system integration bench
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Test Means Building and Operation using HW/SW bricks portfolio
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SEAS: The Orchestra Conductor
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SEAS Framework

Open and Modular Framework
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|=° Integration of Definition and analysis tools
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SEAS Overview
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Stimulation, Acquisition and Simulation System (SEAS)

SEAS is a modular, generic, distributed set of HW/SW items used to build test facilities
( Engineering Simulator, SW Benches, Functional Test Benches and Target Rigs )
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SEAS Features

« Modular, open, distributed and scalable architecture widely used with minimal
changes from desktop simulators to target rigs

« Key features: Configurability, Portability, Interoperability, Reusability, Scalability,
Reliability and Maintainability

« Generic SW components are written in Ada 95 / Ada 2005

« SEAS Core SW: class-wide programming for Processes, Signals, HW Interfaces,
Scaling, Processors, Testing Equipment ...

» “Factory Pattern”:. deployment of distributed objects from the Central Objects Factory

« The backbone used to articulate components integration is based on two middleware
solutions:

« AdaCore GLADE / PolyORB with Ada DSA personality
« SEASCOM (proprietary) network application protocol

» Thanks to the capability to flexibly exchange simulation models with real hardware
SEAS can support the whole development lifecycle
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SEAS Features (l)

« Simulation environment: multi-platform, multi-OS running in heterogeneous machines

« Multi-language support for simulations and bench specific SW
(Ada, C, C++, Java, VB, FORTRAN, NI-LABVIEW, PYTHON...)

« HW access employs a flexible mechanism which makes it possible to connect it to
internal variables belonging to a model, following the “Layer Pattern” where the
connecting layer code is automatically generated

» Integration with COTS (commercial off-the-shelf) products:
» industrial test tools by means flexible adapters
« avionics and non-avionics |/F cards (A429, AFDX, 1553, EFEX, CAN, Analogue,
Digital, Discrete, Ethernet, Shared Memory, High Speed data links)
« HMI tools (GtkAda,VI, process control...)
» multimedia products for realistic outside world 3D simulation
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A Test System built around AdaCore GNAT Pro Toolsuite

Our software development process is based on the AdaCore GNAT Pro Toolsuite. lts
comprehensive set of tools include all the elements necessary to produce our test solution,
including key features like support for distributed applications and multi-language integration:

* GNAT Pro’s Integrated Development Environment (GPS)
* GNAT Pro Ada Compiler (Ada 2012/2005/95/83)
* GPRbuild
* GLADE, PolyORB/DSA: Ada Distributed Systems Annex for
shared memories, RPC, data, types and objects distribution
» GPS Visual Debugger
* GNAT Libraries and Bindings (POSIX API, Win32 API, ...)
» GtkAda for HMI and for special synoptic like mission scenarios, radar display simulations
« XML/Ada Pro XML processing library (supporting XML, SAX, DOM) for test system
definitions, bench HW/SW definition
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Signal Process Management

Viaster Sched.

Sequence

SEAS-node seryer [

simulation
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SEASCOM Interface

Sequence 4
( yimulation
/10
Standard Socket Connection BUS
Process E: with Proprietary Protocol 8
RTI
Client Node
SEASCOM Test Application
client library (Ada, C++, Java...)
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SEASCOM Interface (lI)

@ GPS - TEMPLATE_SIM_main.adb - S:\Ada_Seascomm\ - TEMPLATE_SIM project

L WC ¢ & & mEA L » o>

17:52
16:28
16:28

17:52

17:52

16:25

17:52

17:52

2/85,2814 17:52
21 archivos

5!@ Z:\process_executer.exe

Started process executer in node:

\seastmp
aunched process SERU_INTERSIM_REC with PID 4344
Terminating process with PID 4344

Process_Executer registered guccessfully in server C:\Users\

TEMPLATE_SIM.adhb
TEMPLATE_SIM.gpr
TEMPLATE_SIM_main.adh
TEMPLATE_SIM_main.ads
TEMPLATE_SIM_NONSCHED_main.adb
TEMPLATE_SIM_process.adb
TEMPLATE_SIM_process.ads
timer_manager.adb
timer_manager.ads

208 .642 hyteg

N\Documents\tmp[g
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SEAS Simulations Layers

SEAS Simulation
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Simulations Build

Matlab/Simulink model
Ada Simulation

C Simulation
FORTRAN Simulation

SEAS

Binary Code
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@ c:seas3_root\simulations_sit\SIMPLE_EPDC_SOURCES\SIMPLE_EPDC_main.adb
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¥ 429 SORT_TYPE

«

2429 SPEED TYPE
. CHANNEL TYPE

. RX MSG_TYPE

. TX_MSG_TYPE
¥ ERROR_MSG_TYPE
t ¥ FILE NAME TYPE

)_TYPE

% a429_add mf_cmd blk
% 2429_add_xmit_cmd_blk
% 2429 convert label
9% a429_create_channel_sm buffers
T| % 2429 create global sm buffers
% a429_get_chan type

% 429 _Get_| =1 Address

% 2429 get current value

% 3429 _get_num _channels

9 ad423 get eceive channels

% 2429 init filter table

% 1429 Tnit_memory

st

9% 2429 . recvr cntrl blk (dev

% a429_init_xmit_cntrl blk

% 2429 load async_chain

% 2429 PCE 16 ger ram (De
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Ele Edit Mavigate YCS Project Buld Debug Tools Window
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% 2429 add async emd blk (device number : in C.uns

File E Q: c:iseas3_root\simulations_sit\SIMPLE EPDC_SOURCES\SIMPLE _EPDC_process.ads

Helm

Ada  Help

Help
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78 fonction &429_init_filter table( device_number
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return C.unsigned_short;

|
|
LR T S S S S S Y

0 for rec

Biﬁdlrig pﬁq@ge to COTS API’s

1256 BS1§ Ct 1 physical base address

gryenmCorC

1255

1260 -
1281 -
1262
1z638
1264
1265
1288
1287
1268
1269
12708
1271

fonction RA42

C.Unsigned .

return

private

pragma Import (C, a422_add mf cmd blk,
external nasme =>

"2428 add mf cmd blk" ):

Insert | Writable | Unmodified |

L1

[2509-2-5‘1 .:csnted“ on -_ _Eipcfn:i_ngv:'fzn
the GNAT Programming Studio
> | (c) 2001-2009 AdaCore

e

SLC_CLOSED_STATUS_|
TATUS ident };
--%-- SIMPLE EFDC INTERF.adb

HWPcr :=

Hzign.5ignal.5ignal Simple.GetHwhccess (SLC CLOSED Se

{Ada) ——L1--C0-=TOop=——————=——————————————— o ——

Loading font-lock...done
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SEAS Simulation e s g s s s o

File

NEAExhE

= B8 rda_Simul

= ..\..\=zeas3_root\simulations si

| Link dlls.ads
[% METRIC INTERF.adb
| METRIC INTERF.ads

|- METRIC main.adb

i_‘ METRIC process.ads

i_‘ sigrnal process-simulation.adb

® [ TEMPLATE METRICS_PIF.adb
® [ TEMPLATE METRICS_PIF.ads
E ..\..\seas3_root\simulations =i
= .\..\seass_root\simulations_si
E ..\..\=eaz3_root\zimulations =i
E ..%..\zeasz3_root\szimulations =i
E ..\..\seas3_root\simulations =i
= A . \5ea53_root\ zimulations =i

& .-\..\=eaz3_root\zimulations =i
E ..%..\zeasz3_root\szimulations =i
E ..\..\seas3_root\simulations =i
-\ .\seaSS_Ioot\simulat,ions_si
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50 —— of the simulstion. -
531 e
522 procedure INIT (RATE in MATURAL;
53 Simunl Status ont H3tat.3tatus_Type | is
) begin
55 2
56 METRIC Interf.Init Interf;
<37 Simnl Status = Hetat.Hsimul.Ok:
58
=5 TEMPLATE METRICS_ PIF.TEST_INFO HERDER;
a0 TEMPLATE METRICS_PIF.FIRST RCCES5 TIME; --The First Access takes
61 exception
6z when others =>
63 Simul Status := Hstat.Set _Status (Hstat.Fatal,
64 "HSIMOL"™,
65 "Excepcion en INIT METRIC™):
66 end INIT:
&7
BE e
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H

| SEJUA|LELIAL 8 CUPENT ,}(_I salopLas ap Jopelo)d: g %|

L

£52302% | Locations

=" DEFENCE & SPAC

E



Tools Integration: Matlab Simulink models to SEAS Route

ARBS application
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Tools Integration: Integration with realistic 3D modelling tools

5 X-System

==

A real FMS guiding a virtual aircraft on autopilot,
receiving inputs from a number of coordinated
simulations exchanging signals in real time.
Beyond the fancy rendering, there is SEAS under
the bonnet.
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Summary

« Our testing solution, SEAS, makes extensive use of Ada with the goal of providing a
comprehensive solution to most testing needs throughout the development life cycle of
aircraft on-board electronics equipment at Airbus Defence and Space, Military Aircraft

« Test System built around AdaCore GNAT Pro Toolsuite

« Ada 95/2005 for SEAS Core SW using class wide programming

« Ada 95/ 2005 for simulations, possibly in combination with many other languages
» GtkAda for HMI, among other solutions

« XML / Ada for data file processing

« Ada Distributed Systems Annex for shared memories, RPC, data, types and objects
distribution

L 1 th] 113

« Patterns: “Factory Pattern”, “Central Objects Factory”, “Layer Pattern”

« Future developments aimed at widening the scope of interoperability with third-party
products by means of open, standard protocols
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Thank you for your attention
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Support slides
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SEAS Context Diagram
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A/C ICD’s Management

"
Smarty
_ = — B
Rigs /Test benches
Legacy ICDs XSLT-FO VLIS
— @
—__ Config data
Reports
& 3 N WV
é Qo %&é $ ______ .

@ AIRBUS

DEFENCE & SPACE



SEAS Signal Class Diagram
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SEAS Signal Class Diagram (lI)

HDATA
(from HDATA)
&signal_table : Fhash

HSIGN. Manager

@ AddSignal )
“RemoveSignal()

Hnitialize Test() +data “PrepareTable
“AddSignal() - 0Getgignal() ©
*+RemoveSignal() 1| %Finalize()
*GetSignal() SGet_First()
*GetDetails () ®Get_Next()
“ReadSignalToMatch() SExist()
“*-ApplyDefault() - .
‘GetRawValue() signal : Signalldent

*PutRawValue()
*GetScaledValue()

“PutScavalue() 1 .
“BuildSignals() {Link the Signals object and the Signal Ident }
*ReadSignal() Signal

gReadmdex() (from HSIGN Entities)

“*ReadEquipment() Bequipment : String

*CreateSignalObjects() S O 1O

®GetLength() Spinterface - InterfaceNameType = '
AGetSignalObject() & CurrentPriority - WritePriority

&P revious Priority : WritePriority

@Name . SignalNameType

£ NumChildSignal : NumcChildSignalsRange = 1
Sp:SignalParent : SignalldentType

SGetEquipment()

SGetlO()

SGetinterface()
{GetCurrentPriority()

@ GetPrevious Priotity()
SGetName()
SGetNumChildSignals()
*GetSignalParent()

S GetHwDetails ()
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*GetSignalDetails()
@SetEquipment()

SSetio()

@ Setinterface()

@ SetCumrentPriority ()

4 SetPreviousPriority()
SSetName()
«SetNumChildSignals()

S SetSignalParent()

@S etHwDetails ()

@ SetScalDetails()
*SetSignalDetails ()

S << Abstract=> GetlLength()
®<<Abstract=> GetSid()

@< <Abstract=> PutRawValue()
S << Abstract=> GetRawValue()
S<<Abstract=> GetScalValue()
@< <Abstract=> PutScaValue()
%< <Abstract=> ApplyDefault()
@DeleteSignal()

@< <Abstract== PrintSignal()
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SEAS Simulation Class and Activity Diagram
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simulation
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+Get_Process_Signals() +EXEC()
+STOP()
i 1o )
|
g
L
Simulation_Interf /I EXEC )
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PolyORB

Middleware implementation providing development tools and an innovative runtime library architecture for
collaboration of application components using open standards for distributed systems.

PolyORB is a middleware toolset that provides distribution services through standard programming interfaces (e.g.
CORBA, the Ada Distributed Systems Annex, or the MOMA messaging API) and communication protocols (e.g.
GIOP and SOAP). It addresses distribution model interoperability issues by allowing a single middleware instance
to efficiently support multiple personalities executing simultaneously. Its modular architecture emphasizing code
reuse allows the definition and deployment of middleware configurations that are specially adapted for real-time,
high integrity applications.

Ada Distributed Systems Annex (DSA)

The Ada Distributed Systems Annex allows easy creation and deployment of distributed applications using
standard language features. The construction of a distributed application is facilitated by leveraging on existing Ada
constructs to identify distributed component boundaries and interfaces. Applications can be written as though not
distributed, and later on partitioned into multiple subsets assigned to distinct nodes, and communicating through
remote subprogram calls and shared data.

The PolyORB/DSA implementation includes:

« adistribution stubs generator, included in the GNAT Pro compiler;

+ GNATDIST: a partitioning tool allowing the generation of executable images for each partition in a DSA
distributed application

+ aPCS (Partition Communication Subsystem) implemented as personality modules within the PolyORB
framework, providing runtime communication services and distribution support to application components.
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