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Model-Based Verification and Validation 
with SCADE Suite

SCADE Combined Testing Process 
with TE and TMC
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SCADE Combined Testing Process

The SCADE Combined Testing Process is a SCADE model-
Based approach for combining efficient and rigorous testing
activities

Objectives are the following:
• Optimize the testing effort
• Maximize the benefit from KCG qualification/certification 

Combination is the following:
• Software requirements-based testing
• Low-level testing on a sample
• Testing on host and on target
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“Traditional” Testing Process

Application 
Code

Libraries

Application 
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Scheduler and I/O

An embedded application is typically made of:
• A scheduler or an operating system + drivers for inputs and outputs
• The code of the application 
• Libraries of some elementary operations (C code) that are repeatedly used in the 

application
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Application 
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“Traditional” Testing Process

Low-Level Tests

Low-Level Tests

Low-Level Tests

Low-Level Testing (a.k.a. Unit Testing) is applied to the 3 components of the 
application.
Low-level Testing of the Application Code is time consuming, requires updates 
each time there is code update (which is a standard situation), and the stopping 
criterion is not easy to establish.

Stable

Stable

Massive, many updates
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“Traditional” Testing Process

Requirements-
Based Tests 

The requirements-based tests are coded in C, and/or in a specific target test 
tool format, and run on target; thus, they are debugged on target .
Target test tool structural coverage measurement can be the stopping 
criterion, generally mixed with low-level test coverage scores, sometimes not 
easy to justify.
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SCADE Combined Testing Process (CTP)

Application 
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An embedded application designed with SCADE Suite is typically made of:
• A scheduler or an operating system + drivers for inputs and outputs
• The code of the application, generated by SCADE Suite KCG
• Libraries of some elementary imported operators (C code) that are repeatedly 

called in the SCADE model (SCADE libraries are part of the generated code).
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SCADE Combined Testing Process (CTP)

Low-Level  Tests

Low-Level Tests
Stable

Stable

• No change in low-level testing against the scheduler and I/O (or OS) and against the 
libraries of C Code 
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Low-Level Tests
Stable

Stable

SCADE Combined Testing Process (CTP)

Model Test 
Coverage

(assessed with TMC)

Requirements-
Based Tests 

with TE

On Host and/or on Target

The specification-based tests are created using SCADE TE and run on host 
(SCADE simulation) and/or on target (target testing) according to the test 
strategy that has been established.
SCADE Suite TMC is the unique means to monitor and stop the requirements-
based testing activities.
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SCADE Combined Testing Process (CTP)

CVK Bricks

SCADE Suite CVK is  a low-level test suite used to perform unit testing on target of all the C 
constructs  of the SCADE generated application code.

No Low-Level Tests
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TE provides :
– Framework for managing the tests

• Creation, organization, editing of tests
• API, providing Test Data Access to scripts or third party tools

– Automated test execution on Host and on Target
• Run of tests on host with the capability to get Model Test Coverage 

measurement
• Production of test harness for the following list of COTS on-Target test 

execution tools:
– IBM RTRT, LDRA TestBed, Vector Cast

– Conformance Report Generator, comparing actual results on host with expected 
results

TE is customizable for integration in any in-house or COTS Target test 
infrastructure
Certification Data:
• Qualified as a verification tool for DO-178C (TQL 5), Qualified Tool Class T2 for EN 

50128,…

SCADE TE 
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TE Global Workflow
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Produce 
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TE Use: Develop Validation Tests on Host

1.Create 
Test Project

2.Edit Test 
Project

3.Launch Test 
Tools

4.Reports
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TE Use: Generate Test Harness for Target 

5.Select 
Target:
• RTRT
• LDRA Tb
• …

6. Generate
Test

Harness
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Model Coverage Principles

Model coverage analysis should be performed using high-level 
requirements-based test cases

• Coverage of the higher-level 
– Are all higher-level requirements correctly implemented in the SCADE Suite 

model?

Purpose of model coverage is to detect unintended functions in the 
model

• Coverage of the SCADE Suite model 
– Does the software implement only the higher-level requirements, i.e. does 

it contain no unintended functions?
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Model Coverage SCADE/TMC Approach

TMC detects unintended functions
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The purpose of SCADE Suite Test Model Coverage (TMC) is to assess how 
thoroughly a SCADE Suite model has been exercised: it measures LLR 
coverage

The Coverage Criteria are based on the observation of operator features 
activation 

• A SCADE Suite model is a network of operators

• Each operator has a set of characteristic ‘features’

– Typically one feature per qualitatively different behaviors

Coverage Analysis is performed at the level of each instance of an operator

SCADE Suite TMC Purpose
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Reveal portions of model that have not been 
activated 

Identify deficiencies in SCADE Suite Design:
• Shortcomings in requirements-based verification cases 

or procedures

• Inadequacies or shortcomings from which the SCADE 
Suite model was developed

• Derived requirements expressed by the SCADE Suite 
model

• Deactivated functionality expressed by the SCADE Suite 
model

• Unintended functionality expressed by a SCADE Suite 
models

SCADE Suite TMC Objective



22 © 2014 ANSYS, Inc. March 31, 2015 ANSYS Confidential

The SCADE Suite Model Test Coverage (TMC) tool set includes:
– A qualified TMC Reporter batch tool

• Provides formal testing capabilties with Test results computation 
on host and model coverage measurement

– A qualified TMC Merge batch tool
• Allows merging several intermediate coverage record files collected

from different testing sessions, in particular made on different root 
operators 

– A TMC interactive tool (not qualifiable)
• Provides interactive white-box simulation capabilities with model 

coverage analysis in a user-friendly way, essential to be able to 
efficiently understand how to achieve the coverage

Model Test Coverage (TMC) toolset
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Model Test Coverage Use flow
Model Test Coverage

Test Suite

Coverage
Criteria

SCADE Suite Model

Coverage
Acquisition

Coverage
Resolution

Coverage
Analysis

Coverage
Reporting

Model
Preparation

TMC Batch Mode

TMC Interactive
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SCADE Suite TMC Qualified Batch 
Mode

Qualified TMC Batch Workflow 

Setting Project
• Test scenarios, Configuration 

Settings

• Storing Batch output

• Running Batch 
Coverage
o Run several Coverage 

Acquisitions 
• Running Batch Merge

o Merging coverage results 
of several coverage 
acquisition

Load model in SCADE 
Suite

SCADE Suite 
IDE

Specify root node in Code 
Generator settings

Save project and 
configuration

Set predefined criteria, 
naming, location

Select operators to be 
instrumented

Instrumenter 
settings

OK

Store 
report & 
records

Get all TMC settings from  
project configuration Run TMC Batch 

Command

Batch Coverage

More test 
scenarios

NOKNOK

Batch Merge

Merge all results from  
different TMC sessions + 
coverage justifications

New justifications  
written in textual 

format  or exported via 
wizard

100% 
coverage 
on report

Run TMC Batch 
Merge Command
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SCADE Suite TMC Interactive Mode
Load model in SCADE Suite

Set TMC Environment  (optional)

InstrumentationSet Instrumenter: predefined 
criteria, naming, location, …

Select operators to be  
instrumented

Launch model 
instrumentation

Specify root node in Code 
Generator settings

Load instrumented model and 
create TMC result project

Launch TMC acquisition 
mode

Run test case scenarios

Save result project

Navigate in results and 
check coverage

Iterate 
scenario 

simulation

Acquisition

Navigate in results and 
check coverage

Create  justifications 
with wizard 

Analysis

Quit acquisition 
mode

Apply predefined filters 
on coverage results

Export 
justifications in 

text file

TMC Interactive Workflow 

• Instrumenting 
Project

• Reporting

• Performing coverage 
analysis
o Resolution of coverage

• Launching 
Acquisition
o Preparation, Execution 

and refinement of 
scenario test cases

Produce TMC 
results report

Set Reporter: TMC 
report and content

Reporting
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Thank you for your attention


	Diapositive numéro 1
	Agenda 
	Agenda 
	SCADE Combined Testing Process
	“Traditional” Testing Process
	“Traditional” Testing Process
	“Traditional” Testing Process
	SCADE Combined Testing Process (CTP)
	SCADE Combined Testing Process (CTP)
	SCADE Combined Testing Process (CTP)
	SCADE Combined Testing Process (CTP)
	Agenda 
	SCADE TE 
	TE Global Workflow
	TE Use: Develop Validation Tests on Host
	TE Use: Generate Test Harness for Target 
	Agenda 
	Model Coverage Principles
	Model Coverage SCADE/TMC Approach
	Diapositive numéro 20
	Diapositive numéro 21
	Diapositive numéro 22
	Model Test Coverage Use flow
	Qualified TMC Batch Workflow 
	Diapositive numéro 25
	Diapositive numéro 26

