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About Ansys and Numesys

Ansys is the Best Partner to Help
vou Achieve Your Goals in
Product Development

And Numesys is the 3™ Biggest Channel
Partner of Ansys in Europe, located in Turkey.
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Since 2003
+100 Engineer
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+25 Engineer
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Since 2018
+40 Engineer
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Since 2019
+15 Engineer
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About Ansys and Numesys

Hacettepe Teknokent

Turkuaz Plaza Atasehir

Tepekule Is Merkezi Bayrakl

Teknoloji Gelistirme Bolgesi
Innopark Selguklu

Green White Plaza
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Agenda

v’ System Analysis, Simulation and Embedded Software Development
v’ Systems & Embedded Software Customer Testimonials
v’ Model-Based System Safety Analysis with medini™

v Model-Based Embedded Systems & Software Development with SCADE®
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System Analysis, Simulation and
Embedded Software Development



System Analysis, Simulation and Embedded Software Development

ANSYS Simulation Platform Overview

* From Comprehensive Component-Level Design & Simulation ...
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System Analysis, Simulation and Embedded Software _

ANSYS Simulation Platform Overwew

.. To Complete Systems Simulation _—
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System Analysis, Simulation and Embedded Soft_
Systems & Software Development Challenges

Assuring Functional
Safety and Security

Managing Design , Optimizing Overall

Complexity - = System Performance

Reducing Embedded Reducing Physical
Software Costs Validation Costs

Jnumesys



System Analysis, Simulation and Embedded Software Development

ANSYS Systems & Embedded Software Capabilities

/ Model-Based System\
K Model-Based Systems Engineering \ Safety-Analysis K System Simulation & Digital Twins \

sttt o O e
sopets B3] ke T

e
i

spees 213} o] Spesacial

Speed [H]

System/SW Architecture

-~

ﬁ'c A D E ul I
SO ET " PN
) . .

3

scave )
e

KModeI-Based Software Engineering/

Qtimesys SHGSS




System Analysis, Simulation and Embedded Softw_

Vertical Market Focus

Aerospace &
Defense

500% increase
in software
lines of code

(SLOC) in
aerospace in
10 years

Jnumesys

Industrial
Equipment

Automotive Railways

More than
380K software
and system
engineers work
in the oil and gas
industry

100Mi Ever increasing
software lines certification costs
of code (SLOC) and project
in modern delays/costs
vehicles overrun

Energy &
Nuclear

Software-based
Instrumentation
and Controls

have become
State of the art

Healthcare

Software
Failures are
Responsible for

24% of all
Medical Device
recalls
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System Analysis, Simulation and Embedded Softwa_
Our Customers in A&D
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http://www.alcatel-lucent.com/
http://www.alcatel-lucent.com/
http://www.ansaldo-sts.com/
http://www.ansaldo-sts.com/
http://www.bjtu.edu.cn/
http://www.bjtu.edu.cn/
http://www.cafsignalling.com/en/
http://www.cafsignalling.com/en/
http://www.casco.com.cn/
http://www.casco.com.cn/
http://www.daeati.co.kr/eng/index.php
http://www.daeati.co.kr/eng/index.php
http://www.deuta.com/en/default.aspx
http://www.deuta.com/en/default.aspx
http://www.efacec.pt/
http://www.efacec.pt/
http://www.fitsco.com.cn/en/
http://www.fitsco.com.cn/en/
http://www.hollysys.com.sg/home/transport-automation
http://www.hollysys.com.sg/home/transport-automation
https://www.hyundai-rotem.co.kr/eng/
https://www.hyundai-rotem.co.kr/eng/
http://www.ikerlan.es/es/
http://www.ikerlan.es/es/
http://www.kyosan.co.jp/english/index.html
http://www.kyosan.co.jp/english/index.html
http://www.mitsubishielectric.com/bu/transportation/
http://www.mitsubishielectric.com/bu/transportation/
http://www.vniias.ru/en/
http://www.vniias.ru/en/
https://www.poscoict.co.kr/
https://www.poscoict.co.kr/
http://www.len.co.id/
http://www.len.co.id/
https://www.thalesgroup.com/en/worldwide/transportation
https://www.thalesgroup.com/en/worldwide/transportation
http://engineering-at.ru/
http://engineering-at.ru/
http://qlth.crsc.cn/g4307.aspx
http://qlth.crsc.cn/g4307.aspx
http://www.alstom.com/microsites/transport/
http://www.alstom.com/microsites/transport/
http://www.glaruntech.com/
http://www.glaruntech.com/
http://en.wikipedia.org/wiki/Zhuzhou_CSR_Times_Electric_Co.,_Ltd.
http://en.wikipedia.org/wiki/Zhuzhou_CSR_Times_Electric_Co.,_Ltd.
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Systems & Embedded Software Customer Testi-

Rail Transportation Systems Applications

On-Board Control & Protection Interlocking Train Detection

« ETCS * Interlocking systems + Axle counters

* CBTC * Control Centers: Fault reporting * Vacancy detection

+ Emergency braking, overspeed and Interlocking Displays Radar positioning
protection, vehicle speed control, * Level Crossing Protection
ATP/ATO

* Satellite-based locomotive control
* OpenETCS specifications

b Doa _— e

Platform - Cabin Mechatronic Control Systems Driver Machine Interfaces
* Doors opening ¢ Train Traction and Braking * Driver Machine Interfaces
* Departure interlocks * On-board Displays

¢ Train Radio Control Panel
* Display Front End Simulator
¢ Track Simulator

wo AR Ry L
g

Y numesys \nsys /&R




On-Board Control & Protection -

SCADE @ ALSTOM ALSTOM

* Program/Application:

‘
.J{h“"ﬁo{{f(f"

einstein - Creative Commons

* Paris Subway Lines 5 &9 i
N S
 CBTC (Ouragan ATP/ATO System) | s N
¢ Key Results: “We are confident that SCADE Suite is a
™ . vital part of the infrastructure... [T]he
* PEGASUS 301 product line benefits that we can achieve with the
e SIL3 certification achieved unique SCADE certified code generator save

many man-hours that would, without
SCADE, be spent performing unit testing
activities”

Bruno Dubois
Safe Transport & Equipment Product Line Manager,
ALSTOM

T numesys Ansys /&g


http://www.alstom.com/microsites/transport/
http://www.alstom.com/microsites/transport/

On-Board Control & Protection
SCADE @ Samsung SDS «IETT® SAMSUNG SDS

* Program/Application:
e Korean Railway System
* Korean Radio-based Train Control System

* Key Results:

* SCADE as communication language
between system designers and developers

* 50% Cost & Time Reduction through
certified automated code generation

* 60% Cost & Time Reduction through
documentation generation

* 60% Cost & Time Reduction with Graphical
Simulation Environment for testing

T\ DUMesys ANSYS /e /



Interlocking _
SCADE @ Ansaldo STS / Hitachi Rail =" Ansaldo STS

® Hitachi Rail

* Program/Application:
 Hong Kong Subway
 Signalling System Refurbishing

* Key Results:

* 16 subway stations, 1,5 Mio lines of generated
C code

* 15X productivit increase per line of code (300
lines/day)

RCiLafesys Ansys /i


http://www.ansaldo-sts.com/
http://www.ansaldo-sts.com/

SCADE @ Siemens

* Program/Application:
e Cottbus Bahnhof Interlocking
* Train Vacancy Detection System

* Key Results:
* SIL 4 application
* In Operation

ynumesys

Train Detection

SIEMENS

/
/



Platform - Cabin
SCADE @ POSCO ICT POOCU

* Program/Application:
e Sao Paolo Subway

* Doors Opening and Departure Interlocks,
Platform Screen Doors

* Key Results:
* In Operation
* Complete design of platform screen doors

* SCADE Suite was easy to learn (mode“ng started
after just one week of training) -

* High quality generated embeddable code
* Significant verification savings

* Fast close loop between specification changes
and updated software

Loy s Ansys /i


https://www.poscoict.co.kr/
https://www.poscoict.co.kr/

Driver Machine Interfaces -

SCADE @ Hunter TeChﬂO|Ogy J% HUNTER TECHNOLOGY

* Program/Application:
 TRCP (Train Radio Control Panel) System and Driver Machine Interface

v

N -

TCR @ BROADCAST EMERGENCY SWITCH

agiinl

10347

CALLING

\
/ \
SATTERAN
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Systems & Embedded Software Customer Testimonials

SCADE Usage Overview by Country in Rail Transportation

French Rail Network (RFF) Complete
Interlocking System

Generic ERTMS

Generic Interlocking PAING

Paris subway

ATP and track system
Axle counter

Cottus Bahnhof interlocking
OpenETCS DMI
OpenETCS Specifications

Swedish Rail Ester Line
Interlocking and Train Control

British Rail Cambrian Line RBC R Aellieys (R2D)

CBTC Carbonne Controller
St Pancras High Speed Train
Station Interlocking

Marseille subway

Porto Subway Interlocking \\

\

Generic Interlocking Product Line
Train identification system based:on Radar

Sao Paulo Subway DOORS
Opening and Departure
Interlocks

I WS

numesys

=

Ankaray subway interlocking
M11-Gayrettepe-istanbul Havalimani
subway interlocking

M1 National Signaling Project

Singapore Subway Train
Data Management

Kazakhstan Almaty Metro CBTC
Onboard and Wayside ATP

Korean-railways (CBTC Onboard and
Wayside ATP, Korean Radio-based TCS)

OpenETCS (phase )
RBC (Radio Block Center) of LTE-R system

Beijing Subway (Line 14, 7, Chang Ping Yi
Zhuang)

Beijing Subway Lines Yi Zhuang

FITSCO Train Controller

Guangzhou (ATP, interlocking)

Hong Kong subway Interlocking

Nanjing Subway Line Ningtian

Program iCMTC

Taipei Subway CBTC & Interlocking

/
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Model-Based System Safety Analysis
with medini™



Ivivuci—DbDbaocu OybLCIII OaICL_y I'\Ilollyblb vvitLll
dini

ANSYS medini analyze: the Integrated Solutién tor
Safety Analysis

* Integrated solution for functional safety and |
reliability engineering Zr

* Compliant to state-of-the-art standards: :
ARP4754A and ARP4761, IEC 61508, ISO |
26262, VDA-Band 4, SAE J1739, SN 29500, IEC
62380, MIL HDBK 217, FIDES, EN 50126

* Efficient application of safety and reliability
engineering methods at concept, system,
software and hardware level

* Reduce up to 50% of effort and time-to-
market for safety and reliability assurance

numesys \nsys /&EdRoe
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raditional approach: Point Tools for indiVid

asks

Poor integration between Engineering and Safety Analysis

1 A

FMEA Tools

e poor traceability
SpreadASheets . double work ALM/PLM
5 * redundant data g
A, * no round tripping
RM Tools * tons of man.ual 'conflrmat|ons FTA Tools
* no automation in case of /

\ changes
{\> Modeling/ /5

Drawing Tools

The traditional approach with point tools is error-prone, time consuming and a waste of efforts

T(numesys
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Ivivuci—DbDbaocu OybLCIII oamty Hllalybl-
edini™

medini analyze — a Model-based and System-
oriented Solution

[ Safety } System Models [ FMEA |

Requirements Functional, Architecture, Hardware,
- PCB, Software, IP Design (RTL/NL), etc.

Reliability Prediction l

v v
— [ Functional Hazard 1 M[ HAZOP ], [ FMES ]. [ FTA ] [ Safety Plan ]
. Assessment . p—y - - ~——

T numesys ANSys /&R



Integration
*...INd

Safety Requirements

JAMA
DOORS

ReqlF

PTC Integrity

¢

1S Key

World

SCADE Architect
IBM Rhapsody
Enterprise Architect
MATLAB Simulink

Ivivuci—DbDbaocu OyDLCIII OaICLy I-\Ilal_
medini™

System Models
Functional, Architecture, Hardware,
PCB, Software, IP Design (RTL/NL), etc.

Functional Hazard

Assessment

Excel
Word/PDF/HTML

Excel
Word/PDF/HTML

MSR-XML
Task Management
Excel

FaultTree+
OpenPSA

Excel
Word/PDF/HTML

Excel

1

[ Reliability Prediction l

[ Safety Plan ]

Task Management

Integration with engineering tools and support of open standards

Jnumesys
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medini™

ANSYS medini analyze

ALLFIWPortinCOM =

AP Asemsor 3

Model-based Safety Analysis |

e —

Efficient analysis of functional safety based on architectural design on s
system, software and hardware levels

Integrated Suite supporting multiple Safety |
Analysis Methods ==

asificat
DAL | ssfety Objective |

Consistent application of (inductive and deductive) safety il -
analysis methods including FHA, FTA, FMEA, FMES, CCA o

Safety Case Document Generation

Customizable report generation enables the generation of documents
that are required for certification

Y numesys \nsys /&R
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SCADE/medini Integrat|on for Model-Bas&d Safety
Analysis

SCADE _ Tt
ARCHIT |‘| |T 7 | \ | S f | |
| | || afety process seamlessly
System/SW Architecture - } - !l wl integrated with system
f ] | development

Iterative approachﬁ
Safety analysis results

System Architecture | ront
Model NIRRT always consisten

medmiw analyze

.

Safety requirements
discovered and considered
early in the design process

Functional Safety -
Analysis and
Design

i oF

EEEEEEEEE
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SCADE/medini Integration for Model-Based Safety

Analysis
* SCADE Architect is bundled with medini analyze Enterprise

3 ESLvsw - SCADE -

- o x
File EGR View lnsent Project Took Navigate Window Helg
FIDEE@ L RERAX o & TN amteapeion . 5 O] B & @R sasiccnec N HARTE S
PO M0N0 A 9 Pdk i - B iR epotiomedini - 2 PdR oetaun s - | any = | warkspace -
Wiorkspace v A% TiEpesL i
v G EsLet
v o3 EsL
: £ Types =
* [ System Design = Embeddedsystem
~ [ Functional Safety Architecture @ Function
| (22 Actors (1) iock stesring | [unlock steerin ]
‘ > @ o | | SWComponent
v @ L & Sensar
| v S Blocka ARCGIIITECGCT & Actustor
1 o o ) Processor
1 & Opening Coi PawerSupply ?
B Closing Ced £ HWComponent
1 & Closing Coil ™ 6st controller | .
" Position Sensor ¢ | Opening Coil Comment
! @ lock steering rL = Comment
1 @ unlock steeting Evaluate Ignition state | Activate Opening Coil - Lk
1 £ Locking Bolt OpenCMD emment Lin
S Pons ) 1GNITION: CAN lgnition Structure
1 P amon: can L ignitic
| £ Connectars (13) [=1 3] & Actors
« & Diagrams (1) 0
{ X 5 Black [
1 2 Assecistions (i4) — Closing Cail B Block (o
H S Technical Safety Architecture L cissecn  Connector
1 £ Hem Definiion bicl Spaed CAN hicie Somad [=f Activate Closin —
vehicle ca Vehicie Spee ats Flow
| 12 ibracis (1 £ ) g
i 3 Input Flow
] & Output Flew
1 & InOut Flow
1 [}
‘ Oriver nformation Lock Positon &I
|
Output = 8 X Properties of 18D_ESL_1 -ax
Loading project ESL.etp ~ | Rulers And Grid 5
Froject ESL.etp successfully loaded Teaceabiity Display Snap Measurement
[ Show Grid [ Show Ruler [ Snap To Grid Ruler Units Piels. v
[ Grid In Front [JSnap To Shapes Grid Spacing 1
Grid Line
v Color (m]
[SToI\ Messagec {Fiofiems KEwrioa I<m » v
For Help, press Fi E1 car num

ynumesys

medini anslyze

o219

File Edt Diagam Project Traces Repot Navigate Search Window Help
4 i ed R= BiEE
| *Medel Browser = [0 |55 IBD_ESL,1 - ddd & “FSC for ESL - ESL
ci=k 5 = | Tahoma c A~ e | R - ToT% =
e
= Bl 0
v i ddd
= [
G hem Definition s\
(2 Hazard Analysis and Risk Assessment I
B e — | [ e
v (& System Design ) . ) . *TM
S medini™ analyze
~ (13 System Design e Supaly: 12
Technical Safety Architecture )
~ [ Functional Safety Architecture PowerSupply
v B
. ESL Contraller
1 IGNITION: CAN < Opening Coil
41 Vehicle Speed: CAN
3 Power Supply: 12 . .
3 L Suus: CAN OpencMD B
@ unlock steering IGNITION : CAN Jgrition N N
@ Iock steering — Lacking Bolt
& Opening Coil uste
Evaluate Vehicle state
sk Cantreles
@ Closi & Closing Coil
: 2 | CloseCMD
lock steering higle Speed Derive Command = Activate Closing Coil
© wiochstecang By @ @ °
Locking Bolt
IBD_E5L.1
Vpes @ Supervise Execution
ften Definition . Pastion Sensor
G Hardware Models ESL Status: CAN e
& Scftware Models H— t
L
et
Froperties
[ Functional Safety Architecture
Base Functional Safety rchitecture
Traces scription
Rulers & Grid
Appearsnce
< >

SCADE Architect to medini analyze: example of automatic functional architecture import

‘Ansys

7 Palette
= Blement Types
(= Blements
Ieem/System
Element
Compenent
Controller
@ Actuator
o Sensar
Hardvare Part
Software Unit
Characteristic
® Activity
- Connections
3 Port
/' Connecter
” Dependency
= Functions
@ Function
- Requires
e
2 Traces

" Link with Trace
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Embedded Systems & Software
Development with SCADE®
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What is ANSYS SCADE used for ? | —emem—som

(altitude) = { last "AltitudeT angat) I—D AltitudeTanget

Autofilat -~ C\j: \ not AutoFikt .~
Embedded Software Application Development NN

Embedded Controls and Displays

High Quality, High Dependability Mission or ——— |
Safety Critical Applications (with or without
software certification requirements)

EEEEEEEEE
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T T o e ADEe
ANSYS SCADE Products in the Software V-Cycle
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T T o e ADEe
ANSYS SCADE Products in the Software V-Cycle

Embedded System & Software Lifecycle Management

Software Lj

System/Software SCADE

Architecture Design )

Embedded
Software Testing
Environment

Embedded Control
Software Design

Embedded HMI
Software Design

T numesys Ansys /s
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Unique Integration of Systems & Embedded
Software Solutions

System §afetv

SCADE

—_ —

]

System & SW Architecture

—

— ”Fi :””;:":':
[

=)
System Requirements

—— —— [
SCADE CADE |,
SW Design

—

Software Requirements

SCADE

cma
Workspace L SN IVIRI N % CruiseSpeedManagement X

——
SCADE CruiseControl efp Status Step Name ActualValue Expected Valus Tolerance NEW  Fileline
= & CruiseControl_Testetp
=) . CruiseControl_Tests (2/3) o 1 CruiseSpeed 89.2900000000 89.2 o001 \TestScenarios| CruiseSpeedManagement sssline31
| SUITE? | - £ ’ £ CarDrivingGontrol| Passed ] 3 CruiseSpeed 143330000000 14333 01 \TeetSeenarins| CruiseSpe ecManageme nt ssslinead
) c TR GrissContolBehavior | Passed @ 5 CuiseSpeed 145830000000 14583 01 \TestScenarios) CruiseSpeechianagement sssline54
— S5M_ST_sM1 3 rave_act: ) £ Cricesposdanagementifaled ||| @ 7. CuiseSpeed 15010 1500 A \TestScensrios)\CruiseSpesdhianagement sssfine56
g boo 3 - Keg Jken Flousa, ® 11 CuiseSpeed 39.4900000000 33.43 01 \TestScanarios) CruiseSpeechianagement sssline7s
. & 12 CuiseSpeed 369900000000 36.29 01 \TestScenarios) CruiseSpeedManagementsssiing8]
Auto m at Ic SW ® 13 CniseSpeed 344900000000 3449 01 \TestScenarios) CruiseSpeedhanagement ssslineB4
& 14 CuiseSpeed 31.9900000000 31.23 01 \TestScenarios) CruiseSpeechianagement ssslines?
& 15 CniseSpeed 300 300 A \TestScensrios)CriseSpesdhanagement sssine8l
© 16 CuiseSpeed 300 300 A \TestScenarios\CruiseSpeschianagement ssslinesl

Code Generation

System Servces
Task Management Task Management Task Management
RTOS & HW platforms Resource Management Resource Management

Multi_rate / Multi_core Microkernel Microkernel Microkernel

: YD G T §

System Level

T~ numesys ANSYS /& e
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SCADE Benefits and Value Proposition fot Rail
Transportation

STRATEGIC TECHNICAL ECONOMICAL

 Compliance with Software * Automated Production of e 50% Development and V&V
Safety Certification and Risks readable, portable, high Costs Reduction overall
Mitigation performance and high quality

* Improved Communication & Code
Collaboration among system * Documentation Quality and
and software teams, Accuracy
customers, suppliers and e Early Detection of Design
certification authorities Flaws

* Improved Long-term
Maintainability of
applications

Y numesys \nsys /&R
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SCADE®

ANSYS SCADE Architect =T —

[ iBeh { :Er\terAESSnmc

LU—J

AESS selection AESS selection

K"“ iorActi ":GetFO‘mm]
I AESS mode

Model-Based embedded systems architecture design — s
SysML standard based, focus on ease of use, : aintainSoeedd
Data dictionaries and data propagation in architecture. — — f
I >
h deltaTorque( }
et i | e | e 3
T Interface Control Documents (ICD) production
e Support of Domain Specific Language and hierarchical table with MS Excel

o] s conmrr comcio waccoasmon import/export demonstrated through ready to use industry specific packages

24 SiRes Res 0 1
25 FS1 [ 4 1
26 Fs2 Fs2 5 1 /* Architecture::Regulation/ */
27 Fs3 ] 5 1 void Regulation_Architecture(
28 Fs4 s 7 1 /* ECU_Command/ */
[ 30 DS_I_U_LBP DS.LU_LER 1 8 N tECU_cmd_Architecture *ECU_Command,
31 DS_1_U_RBP D5_1U_RBP 2 12 ] /* AccelPedal/ */
32 DS_I_U_BPPS DS_LU_BFPS 3 16 4 tPercent_Architecture AccelPedal,
33 | DS_DISCRETE_COCKPIT_COM  DS_DISCRETE_COCKPTT_COM 4 x 4 /* Speed/ */
| 34 | =fimsc_com_acms_cio MSG_COM_ACMS_C10 Nonfrotacol tVehicleSpeed_Architecture Speed)

kcg_float32 tmp;

] . ) [ o /* SM1:Regqul:_L3/*/
keg_float32 _L3_Regul_SM1;
/*SMI:*/

kcg_bool SM1 _reset_act;

/* SM1: */

switch (outC->SM1_state_nxt) {
case SSM_st_NotRegul_SM1 :

Integrated workflow for software intensive systems design

CU_Command).Status ==
ON_Architecture;

Synchronization with SCADE Suite designs for certified software development;
Supports industry engineering standards such as AUTOSAR, AADL, FACE

=1

L ‘ SNHEreset_act =

MC_ManageRadar

_|FrnmRadar

- ] FromGUI
1= S|\ FromRadar FranUI[(_ -

o] ToRadar CurrentRdrState

jhaal
ToRadar | CumentRdrhode | ToaUl [5]—

RdrTracks

n u m esys RelrTracky

—¥| Tracks
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SCADE®

What is Requirement Traceability:

SCADE Architect - / Stakeholder JJ
] :— — = i Requirements

| Traceability

Supports

Operational analysis ]| I \ } H

___________________________ System
- S Requirements

System functions L _’ J Traceability 7
i Traceability
Design Auocatiok\ ———
System architecture —m % sw JJ
(detailed Requirements
L interfaces)
Synchronization -
SCADE Architect Traceability
SCADE Suite

numesys \nsys /&EdRoe
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CADE®

What is Requirement Traceability?

[o!

£l System Requirements Word
B 2 Functional Requirements
=1 B 3. Architecture Requirements
- B Fighter
[ F_HLR_A 01
=1~ B Mission Computer

o] »

-
l I [% F_MC_HLR_A 01
el Connection = i.& :Iig : gg
F y S % F_MC HLR A 04 - General X Requirements Description
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SCADE®

Model Ditf-Merge and Difference Report

Diff

range: 0
last
when
defaut

v ax
IC:\Users\Public\DocumentstANSYS Inclv201\SCADEL plesi ing S itelfinal - CopyARolIControRRolIControl.etp C:AUsers\PubliciDocumentsiANSYS Inciv2011SCADEY plesy ing Si itelfinal\RolIContro\RolIControl.etp
r X
-4 RollCortrol =23 RollControl ~
=23 RolControl =11 RollControl
=3 Operators £-E3 Operators
= {} RolControl = {} RolControl
=3 Interface =23 Interface
] i 1 opdkkCid
 leftAdverseYaw ¥ leftAdverseYaw
+ rightAdverse Yaw v rightAdverse Yaw
+ onOffPressed # onOffPressed
- rolRate - rolRate
= leftWaming > leftWaming v
name: joystick name: joystickCmd
type: float32 type: float32
probe: false probe: false
clock: false clock: false
kind: input kind: input

range: 0
last
when:

defaut

@ Differences: 8 added elements, 116 deleted elements, 2 changed elements > v |2 2 | R | W R T | @ 8| Vv v | & v M ~
' v B MC_ManageRadar A
v B MSG_RdrCmd [da
{EB MsgDiscrete [type unset change]
#® ToRadar_MSG_RdrCmd [binding deleted]
#/8 FromRadar MSG CurrentRdrStatus Tbindina d
{EB Attribute Merge Viewer

changed]

FighterSystem::3_Architecture (..terSystem\FighterSystem(2).etp) ‘
B MSG_RdrCmd
I ouipe lvpe |
{g} MsgDiscrete

FighterSystem::3_Architecture (..ighterSystem\FighterSystem.etp)
® MSG_RdrCmd
$type : Type

T(numesys

Diff/merge report between (1) [Package] 3_Architecture
and (2) [Package] 3_Architecture

(1) [Package] 3_Architecture : C:\SCADE Training Kit\trunk\Basic\Introduction to ANSYS SCADE Architect\For
Customer\Lesson 2\Labs\Solutions\Lab 4\FighterSystem\FighterSystem.etp
(2) [Package] 3_Architecture : C:\SCADE Training Kit\trunk\Basic\Introduction to ANSYS SCADE Architect\For
Customer\Lesson 2\Labs\Solutions\Lab 2\FighterSystem\FighterSystem.etp

Table of contents
I. Initial differences

II. Copied differences
III. Remaining differences

I. Initial differences

1.1 [Package] 3_Architecture

(1) FighterSystem::3 Architecture
(2) FighterSystem::3 Architecture
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SCADE®

ANSYS SCADE Suite

Embedded Control Software Design = D L2

Efficient modeling of controls, logic and algorithm designs
within a single environment

Integrated Suite for Prototyping, Modeling, - ' o
Simulation, Verification, and Optimization Ba=IE A & _=

Efficient debugging and optimization of software models ~ -
and code size, speed and performance ' e

Certified Code Generation

Automatic C and Ada certified code generators
(DO-178C, EN 50128, I1SO 26262, IEC 61508)
Enables 80% embedded code production and testing cost reduction
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SCADE Architect Synchronization with SCADE Suite

* An Integrated Workflow for SW-intensive Systems

[, Fighter.vsw - SCADE - IBD_FighterFunctiol

File Edit View Operator Insert Layout Project Tools Navigate Window Help Complexity Tools
NEE@| % BEX o &S| 2 K sade Design - [0 HE| e
OB B(F [m s v o | | 48,0 L
{4 RTF System - i HTML System Al
Workspace ¥ @ X Reqguirements w O X JCD Operational Fighter | §G ORI TNl (8| BDD_Architecture Fighter [B-'allocation_tabl 4 P 4 p
@ - . g -
5 |
7 &C;tg I =8 i\ghler B = — b GurshotBimn > - *D—‘ “S0—> AlowGunLook GunLoskest
=0 mc % F_HLR_A_01 Do —

=] Mission Computer

{3 Operators
-} Findindex
O MC
{1 MC_Fusior
T MC_Index(—,
=-{F MC_Manay
(3 Interfac
@ diagrar
O MC_Manag
J MC_Manag
{F MC_Manay
T MC_RdrMc
{1 MC_RdrSt
T MC_Track:
{F MC_Track:
T MC_Track;
T MC_Track:
{F Prio_Highe
T Prio_Selec
{F Prio_Selec
{F Prio_SetPr

GunLockedBution

ontiote

acades

=a =

=-8

%) F_IFF_HLR_A 01
%) F_IFF_HLR_A_02
=] FIGHTER DISPLAY (GUI) -

Spieeras

Magigmadtacs

MissionTracks

< | 1 | 3

Indexhiss ionTradkHighesiFrio

Description

The MC system shall be able to manage in the
MC_ManageTracks component, tracks data coming
from the radar and IFF: - Receiving tracks data
from the radar and IFF - Sending the index of
highest priority tracks to the MC_ManageGun =
component - Sending position / speed vector of the

ralin:

rak

{3 Prio_SetPr = MissionTracke >—i
{F Prio_Track Sl X

{3} RdrModeC 2

{1} SetArrayEl (3 MC_ManageTracks Find Inde T rackNumber

7} StateCmd ok b Cailra cksinitKInitdis sion Tia

(L1 Typelnterface
(3 Typelnteral
(3 libdigital

[ libmath
(3 libmathext -
< | | 3 al L
FileVi.. CJ Syste.‘.ma Shorteuts € 1 | 3 < n 3
Output

i KCG Pragm »
- Code Integ
Coverage

N -

] o»

Requirements D 1
2 FighterSystem::3_Architecture::Fig
2! platform:fresource/FighterSystem
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ve

Integrated Workflow for Software Intens

[ €cu
I I I by 1 L —
) ECU Commana [} {=5| ECU Commana
SCADE 5
IARCHITEGT
Speed
{T} [=] EcU Commana
> A al
Throttle Command Throttles Command
—>| Speea
S\ Speed

~FlowPort=

SW Architecture

speeds (2] [3]

SCADE
)-.j‘-i ITE® | JJJ

I

SW Design
— ‘ — - "—“
Architecture::Regulation Auto
procedure Regulation(
EcCU_cCommand/
in tECU_emd; a

| \
/= Architecture Regulats Auto
void Regulation_Architectu
/= ECU_cCommand/ */

mmand, C ECU_Command :
—— AccelPedal/
AccelPedal ! in tPercent;
-- Speed/
Speed : in tvehicleSpeed:
in out Context_Regulation)

tECU _cmd_Architecture “ECU_

A AccelPedal’ */
tPercent_Architecture AccelPedal,
- /% Speed/ */
tvehicleSpeed_Architecture Speed,
SCADE ourtC_Regulation_Architecture *outC) Citx :
{ is
4 @ kcg_floar32 tmp; -— SMi
A* SMIRegul_L3/ */ SM1 _state_act : Kcg_Types.SSM_ST_SM1;
) kcg_float32 _L3_Regul_SM1; -- SMI1
= g 1: %/ SM1_reset_act : Boolean;
SSM_ST_SM1 SM1 _state_act; SMI:Regul:_L3/
. A SIS L3 : Kcg_Config.Kcg_Float32;
SW COd in kcg_bool SM1 _reset_act; tmp : Kcg_Config.Kcg_Float32;
S Sl *s begin
switch (outC-=>SM1 _state_nxt) { case (Ctx.SM1 _state_nxt) is
case SSM_st_NotRegul _SM1 : when Kcg_Types.SSM_st_NotRegul ==
SM1 _reset_act = (FECU_Command).Status == ON_Architecture; SM1 _reset_act := ECU_Command.Status = Kcg_Types.ON;
if (SM1 _reset_act) { if(SM1 _reset_act) then
SM1 _state_act = SSM_st_Regul_SM1; SM1 _state_act ;= Kcg_Types.SSM_st_Regul;
else
SM1 _state_act := Kcg_Types.SSM_st_NotRegul;
end if;
if / CERTIFIED 4
y \nsys / ELITE CHANNEL /
4 /| PARTNER /

}
else {
SM1_state_act = SSM_st_NotRegul_SM1;

}
break:

ynumesys
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SCADE®

ANSYS SCADE Display

HMI Software Design

. Driver Id
72 : e

Efficient modeling of HMI designs
featuring an integrated environment with logic design

Complete GUI Prototyping, Modeling, Simulation,
Verification, and Optimization

Rapid prototyping, model checking and debugging, simulation, integration
with graphics platforms and human factors optimization

Certified Code Generation

Automatic certified code generator
(DO-178C, EN 50128, I1SO 26262, IEC 61508)

Enables 80% embedded code production and testing cost reduction PC, Android, Apple iOS and
critical/rugged embedded graphics
platforms
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SCADE®

ANSYS SCADE Test

= Interactive Test Creation and Rapid Prototyping

e ®

<strong>Steps:</strong> Do some

e

ess: Some expected result.

Efficient environment to create requirements-based test suites
and run interactive software simulation

action.<br><strong>Success:</strong> Some expected
3 ProjectA Test Case B result.
4

[+t

=3 <> (1)1

Automated Tests Execution of Software Models on N

development platform with Automated Model I
Coverage acquisition

g

T113% 13T

©
&

ES
g
]

Ensures 100% confidence in software test suites

3

GRazeEIRREEIRNG

UnSymmetrical 1 (2/4) = |

ETFil. | SiFr. | Ea0e. ] tiins. | @M. SEM. [

i

Automated Tests Execution of Generated Software
| b Code on any Hardware Target

t : Fully automated reuse of validated software test suites on processor
e target (includes drivers for LDRA, RTRT & VectorCAST)
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= fel
. 7 ) (2]
= U High Level Requirements Word =
= 2 Cruise Control Requirements
=2 Interface
& CC_HLR_IN_O01 =
& CC_HLR_IN_02
%] CC_HLR_IN_03
%] CC_HLR_IN_D4
&] CC_HLR_IN_05
&1 CC_HLR_IN_06
&9 CC_HLR_IN_07
% CC_HLR_IN_08
[ eoge %] CC_HLR_OUT_01
Requirements Traceability sEiinany
&1 CC_HLR_CCB_01 -~
Direct traceability between System and Software requirements (in e e g e e e e Tl

DOORS, Word, Excel, etc..) and SCADE Architect, SCADE Suite & SCADE
Display models and SCADE Test suites 2@

Automatic Documentation Generation

Ensures that System, Software, Tests & Code documentation are
automatically produced ...and up to date with the design

Multi-Vendor ALM Support

Seamless integration with Application Lifecycle Management, version
and configuration management tools, and automated production of
design metrics

numesys \Nnsys /&t
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SCADE®

Unigue Benefits for Certification

* SCADE products and solutions are developed specifically to address
critical system and software applications

* SCADE Suite and Display code generators are certifiable according to the
following international safety standards:
* EN 50128 certification up to SIL 3/4 — Rail Transportation
* |[EC 61508 certification up to SIL 3 — Industrial & Energy
e |EC 60880 full compliance — Nuclear Instrumentation & Control

e |[EC 62304 full compliance — Medical Systems
* EN 13849 full compliance — Industrial Machines Safety

* DO-178C qualification up to Level A— A&D
* ISO 26262 certification up to ASIL D — Automotive

e Same products qualified at the highest level of safety across 6 market
segments by 10 safety authorities, worldwide

numesys \Nsys /e
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CERTIFICATE s
No. Z10 16 11 55460 008
Holder of Certificate: Esterel Technologies
14 & 15, Place Georges Pompidou
78180 Montigny-e-Bretonneux
FRANCE
Factory(ies): 55460

Certification Mark:

p—
<<
(]
[T
[
[==]
L
(5]
*
o
(=]
<<
o
[
—
[~
%)
[}
*
—
<<
x
=
©
-
-
o.
)
(=]
L 2
fiim
= |

Product: Software Tool for Safety Related
Development
Model(s): Code Generator SCADE Suite KCG 6.6
Parameters: The code generator, classified as T3 offline support tool
according to IEC 61508-4 and EN 50128, is qualified for the
use in safety-related softy devel ding to
IEC 61508, EN 50128 and I1SO 26262.
a The report EM90205C is a y part of this if
(= |
o
fa Tested IEC 61508-1:2010 (SIL 3)
according to: IEC 61508-3:2010 (SIL 3)
EN 50128:2011 (SIL 3/4)
1SO 26262-8:2011 (ASIL D)
The product was tested on a voluntary basis and ies with the i i The

certification mark shown above can be affixed on the product. It is not permitted to alter the
certification mark in any way. In addition the certification holder must not transfer the certificate
to third parties. See also notes overieaf.

ZERTIFIKAT @ CERTIFICATE ¢

Test report no.: EM90205C
P99
Valid until: 2021-11-14 @ 9
Date, 2016-11-18 { Petef/ Weiss )
Page 10of 1
. @
= TUV SUD Product Service GmbH - Zertifizierstelle - RidlerstraBie 65 - 80339 Minchen - Germany TOV

Multiple EN 50128 SCADE Suite and Display KCG Tool certifications by TUV

T numesys Ansys /s
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SCADE®

The System and Software V-Model (EN 50128

Systern Development Phase Software Maintenance Phase

Software Maintenance Records
Software Change Records

System Requirements Specification
System Safety Reguirements Specification
System Architecture Desoription

System Safety Flan

Software Assessmant Phase

Software Assessmant Report

Software Requirements Spec Phase ’

Software Validation Phase

software Requirements Specification
Software Requirements Test Specfication Software Validation Report
Saoftware Requirements Verification Repaort ’

Software/hardware Integration Phase

Softwarefhardware Integration

Test Report
Software Planning Phase Saftware Integration Phase
Software Architecture & Design Phase
Software Development Plan
Software Quality Sssurance Plan Softwars Architect = -
Software Config Managemant Plan aTAars Architeciune 2pacitication Software Integration Tast Report

. . F I i iffi &
Software Verification Plan ScttasrlDedlS pachicatio

Software [ntegration Test Plan
Softwarcihardware [ntegration Test Plan Software Architecture and Design
Software Validation Plan Verification Report

software Maintenance Plan

Software Module Testing Phase

Software Module Design Phase

are Module Design Spec \'
are Module Test Spec

software Module Test Repart

Software Module Verification Report

Code Phase

Software Source Code & Supporting Documentation
Loftware Source Code Verification Report

numesys \Nsys /e




SCADE V-Cycle

T(numesys

System Development Phase

System

LIyt uuctu oyolllllo & OUlLvwal © LJCVCIUIJIIICII-

SCADE®

4

Software Planning Phase

Software Assessment Plan

Software Maintenance Phase

Software

Software Requirement Phase

S

HW/SW Architecture Phase

SCADE SW Architecture Phase

SCADE

ISCADE Architecture Design Model 2f
Generated Documentation

Requirements to SCADE
Architecture Allocation Matrix

SCADE

Component
Design Phase

Testing
Preparation
Phase

———————————————————————————————————————————————— Software Validation Phase

Overall Software Test Report
Software Validation Report

HW/SW Integration Phase

SCADE Integration Phase

CADE Integration Test Results -
CADE Coverage Results

SCADE Test Cases

Requirements to SCADE Model Traceability Matrix

SCADE Design Model > SCADE Detailed Design Document

SCADE Component Testing Phase

(Components +
Integration)

CADE Component Test Results
CADE Coverage Results

Requirements to
Test Cases
Traceability Matrix

SCADE Component Coding Phase

SCADE Component Generated code

SCADE Compiler Verification Kit Results

\nsys
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Software Development Cost Savings with SCADE

Non-
Safety SIL1 SIL 2 SIL3 SIL4
Related Cost Cost Cost Cost
Cost
Comparative Baseline Base SIL1 SIL 2 SIL3
Cost* +10% +36% +80% +30%
Cost 100 110 150 270 350+
Cost with
SCADE 100 100 120 160 175
Savings with —_ 10%  20% 40% 50%
SCADE

(*): Comparative Software Development Cost per SIL
Level, including Testing / Empirical data

T\ DUMesys ANSYS /g /
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SCADE®

Example Of Rail Project: a CBTC component

* Initial project uses Train Position Determination Module, which
uses complex data structure =» success

* Project extended to ATP and ATO
* End of project: SCADE generated code ratio is 97%

* Around 60% manpower and 40% time saving (first project ever
with SCADE !)

numesys \Nsys /e
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e Katilimiz icin cok tesekkdarler.

e Detayli bilgi ve toplanti talepleri icin;
Tahsin.ozturk@numesys.com.tr veya www.numesys.com.tr
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