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Fluids

Structures

Electromagnetics

Thermal

Power Integrity

Systems

Embedded Software

Leading Disciplines



3 © 2016 ANSYS, Inc. July 18, 2016 Ada-Europe 2016.

Systems – They’re Everywhere …
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ANSYS Enables Systems
From Comprehensive Component-Level Design & Simulation …

FLUIDS ELECTRONICS
EMBEDDED
SOFTWARESTRUCTURES SEMICONDUCTOR
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ANSYS Enables Systems
… To Complete Systems Simulation

VIRTUAL SYSTEM PROTOTYPES
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Our Vertical Market Focus

Automotive

10 M software 
lines of code

(SLOC) in 
modern vehicles

Industrial
Equipment

More than 
380K software

and system 
engineers work 
in the oil and gas

industry 

Aerospace &
Defense

500% increase
in SLOC in

aerospace in
10 years

Medical

More than 70%
of product 

innovation in
medical devices

is software driven

Energy &
Nuclear

Software-Based
Instrumentation 

and Controls
have become state

of the art

Railways

Ever increasing
system & software
certification costs

and project
delays/costs

overrun
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Systems & Software Development 
Challenges

Managing Design 
Complexity

Optimizing Overall 
System Performance

Reducing Embedded 
Software Costs

Reducing Physical 
Validation Costs
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ANSYS Model-Based Engineering 
Solutions

Model-Based Systems Engineering

Model-Based Software Engineering 3D Physical Simulation

Multi-Physics & System Simulation
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ANSYS SCADE Products

System/Software 
Architecture Design

Control
Software Design

HMI
Software Design

Testing
Environment
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Software V-Cycle with ANSYS SCADE



11 © 2016 ANSYS, Inc. July 18, 2016 Ada-Europe 2016.

Software V-Cycle with ANSYS SCADE

Software Life Cycle Management

&
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ANSYS SCADE Suite

Control
Software Design

PROTOTYPE & 
DESIGN

Object Code & 

Compiler 

Verification

SCADE 
Suite KCG

C & Ada

RTOS 
Adaptors

DO-178B & C

IEC 61508

EN 50128

ISO 26262

Certification Kits

GENERATE

Calibration

Formal 

Verification

Time & Stack

Optimization

Debug & 

Simulation

Model Checks

Plant Model Co-

simulation (incl. FMI)

VERIFY

HIL/SIL/PIL 

Integration
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ANSYS SCADE Test

Test Execution 

on Target 

(RTRT, LDRA, 

VectorCAST & 

Generic)

TARGET 
EXECUTION

Test Execution 

on Host

HOST 
EXECUTION

Model Coverage

Testing 
Environment

PROTOTYPING & 
TEST CREATION

Interactive

Test Creation

Rapid 

Prototyping
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Certified Ada Toolchain: Modeling

• A single input language for two target languages
– Retarget your existing model to a different language to adapt to various 

platforms

– Implement diversity by using two different compilation and execution flow 
from the same model

– Supports different generated object names for C and Ada

– Propagate Ada pragmas to generated code

• Define imported operators in Ada
– Reuse your Ada legacy 

– Use Ada code to extend SCADE expressiveness

– SCADE libraries using imported code now also have an Ada implementation
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Certified Ada Toolchain: V&V

• Native Ada Simulator
– Supporting Ada imported code

– Generates Simulation Ada Code

– Exactly the same principles as C-based simulation

• SCADE Test fully supports Ada V&V activities
– SCADE Test Model Coverage

– SCADE Test Execution Environment and Test Harness Generation support 
Ada generated code

– Validation teams can develop their functional tests independently from the 
actual code generation

• SCADE Test is qualified DO-330 TQL-5 for C and Ada
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Certified Ada Toolchain: Code Generation

• SCADE Suite KCG for Ada generates SPARK-compliant 
code, compatible with any Ada 95 compiler
– Flexibility: separate bodies

– Readability: named parameters

– Efficiency: procedures or functions

– Improved traceability file also for Ada

• SCADE Suite KCG Ada code generator certification
– Full DO-178C/DO-330 Certification Kit

– ISO 26262, EN 50128, IEC 61508
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SCADE Suite IDE Overview
SCADE Suite Advanced Modeler
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SCADE System - SCADE Suite Integration
An Integrated Workflow for SW-intensive Systems

SCADE Suite Advanced Modeler
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Integrated Workflow for SW-intensive 
Systems

SW Architecture

SW Design

Auto

AdaC

SW Coding

Auto Auto

SCADE Suite Advanced Modeler
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Addressing Main Application Software 
Testing Challenges

• Software requirements are often inadequate to meet 
user needs or incomplete

• Test creation and maintenance is very time consuming

• Late testing activities generate expensive design rework

• Test execution and results analysis are often very manual 
activities

• Testing effort is sometime not sufficient and software 
errors remains. How to know if testing effort is adequate?

• Test execution infrastructure has to adapt to a variety of 
hardware targets
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SCADE Test Workflow Overview

System Design

Software Verification & ValidationSoftware Design

System Requirements

Software
Requirements

Requirements
Validation

Software Design
(SCADE Models)

Software Code
(SCADE Generated Code)

Requirements-based
Test Creation

Test Execution Host

Model & Code
Coverage Analysis

Test Execution
on Target

Prepare Test 
Execution on Target
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Examples of Rapid Prototyper Panels

Aerospace - Hydraulic Pump Control Panel

Rail - Communication Based Train Control Panel

Energy - Steam Boiler Control Panel Space - Orbital Simulation Cockpit

SCADE Test Environment for Host
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Test Case Creation & Management

• SCADE Test provides effective means to create 
requirements based Test cases

• Intuitive graphical user-interface enabling managing 
these test cases and Test Results.

SCADE Test Environment for Host
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Test Execution on Host

Software requirements based tests can be executed on Host 
and expected results compared to actual results 
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Model Coverage Analysis

• Capability to merge 
results, supporting 
modular model-based 
testing methodology

• Automatic synthesis 
report generation, for 
both model and code 
coverage

• The report gathers all 
configuration elements (SCADE 
model, test scenarios, test and 
coverage results) Localisation in the model

Detailed view with activation 

conditions and coverage cases

SCADE Test Model Coverage
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Test Re-run & Execution on Target

• Automatic generation of test harnesses, from the same 
set of model-based test cases, for specific target test 
environments:
– LDRA TestBed®

– IBM RTRT®

– Vector Software VectorCAST®

– Interface driver to adapt to custom-made test infrastructures

• Generated test harnesses consist in:
– For LDRA TestBed : one TBrun file per Test Cases

– For IBM RTRT : one PTU file per Test Cases

– For VectorCAST : one VectorCAST file per Test Cases

SCADE Test Target Execution
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Summary of Benefits

• SCADE ‘s Model-Based approach of allows meeting efficiently all 
requirements of high-integrity application

• Qualified Code Generation of SCADE Suite and SCADE Display KCG is 
based on using the safety standards (DO-178C/DO-330, ISO 26262, EN 
50128, IEC 61508, …)

o Only COTS code generators developed following the standards

o Provides unique certification benefits (no code review, no low-level testing are 
needed, etc.)

• Complete integration with ANSYS 3D tools for full virtual system 
simulation

• Bottom line is reduction of cost and time to certification at any 
integrity level compared to manual or non-certified model-based 
approaches


