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Project planning H

Requirement management H S/I

Requirement modeling H

Requirement simulation I S

Design modeling H

Design simulation H S

Concurrent modeling

Property specification S H H U

Model transformation H H I U

Code generation I I H

Disjointness checking I H

Race condition checking I H

Satisfiability non-linear H U

Satisfiability linear H L U

Satisfiability logical H S U

Arithmetic exceptions H U

Prove properties I I I H S U

Concurrency analysis I I S

Test sequence generation I H S

Test vector generation H S

Test driver generation H I

Model coverage H I S

Test coverage analysis H H H

Test execution H H H

Test results analysis H H H H

Model-to-test traceability | I H

Model standards

Code standards H H H

Model management

Confirmation management

Test management A H U U

Embedded Target Testing H U U 1-2

Understanding Value of Tool Chains -

Example Thread 

Starts with model 

creation and simulation, 

and then model 

transformation

enables code generation 

test vector generation, 

test driver generation, 

test execution, and 

test coverage analysis, 

with model-to-test 

traceability

What’s the value

of the capability?

Saves significant

human effort,

increases

consistency,

identifies defects,

assesses

completeness,

covers entire

life cycle
Key: Categories

H: High - relatively complete

S: Some

L: Low

U: Unknown - possible

A: Absorbed - unnecessary

I: Provided through tight tool integration
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Project planning H

Requirement management H S/I

Requirement modeling H

Requirement simulation I S

Design modeling H

Design simulation H S

Concurrent modeling

Property specification S H H U

Model transformation H H I U

Code generation I I H

Disjointness checking I H

Race condition checking I H

Satisfiability non-linear H U

Satisfiability linear H L U

Satisfiability logical H S U

Arithmetic exceptions H U

Prove properties I I I H S U

Concurrency analysis I I S

Test sequence generation I H S

Test vector generation H S

Test driver generation H I

Model coverage H I S

Test coverage analysis H H H

Test execution H H H

Test results analysis H H H H

Model-to-test traceability | I H

Model standards

Code standards H H H

Model management

Confirmation management

Test management A H U U

Embedded Target Testing H U U

Focus Area of Comparison Related to 

Analysis 

Key: Categories

H: High - relatively complete

S: Some

L: Low

U: Unknown - possible

A: Absorbed - unnecessary

I: Provided through tight tool integration
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Example: Hierarchical Model with Non-linear 

Floating Point Operations and Constraints
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Extends Original Hierarchical Model with 

Inconsistent Linear Constraints
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Potential Error Highlighted on Simulink 

Diagram

• Constraints introduced at this level of model not 

satisfiable down through the other hierarchical paths 

of the lower-level subsystems

Failure Analysis

All inputs to AND gate must be 

TRUE

• Requires x > 0, z > 0

• Requires h_child_2_xy and 

h_child_2_yz be TRUE, 

which requires y <= 0

• Resulting in contradiction between

top level system logic and logic

across 2 subsystems
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Test Generation Is A Byproduct

Of Model Analysis

• Vectors do not cover all paths when there are 

inconsistent constraints

x

(10,-10)

(10,10)

(-10,-10)

(-10,10)

For complete AND coverage

there should be at least one

output that is "1" (TRUE)
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Non-linear Non-Satisfiability
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Non-linear Non-Satisfiability
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Non-linear Satisfiability Example

• Seeded defect defines a subspace that is not within 

the subdomain of the other modeled subsystems
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Measurement Data Derived Directly from 

Models and Associated Automation

Generate

tests

Model

Code

Model
defect?yes

no

Test
instrumented

code

Meets test
coverage?

Test

code

yesAll tests
pass?

no

yes

All tests
pass?

yes
Success

Code
defect?

yes
no

no

VectorCAST
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Project planning H

Requirement management H S/I

Requirement modeling H

Requirement simulation I S

Design modeling H

Design simulation H S

Concurrent modeling

Property specification S H H U

Model transformation H H I U

Code generation I I H

Disjointness checking I H

Race condition checking I H

Satisfiability non-linear H U

Satisfiability linear H L U

Satisfiability logical H S U

Arithmetic exceptions H U

Prove properties I I I H S U

Concurrency analysis I I S

Test sequence generation I H S

Test vector generation H S

Test driver generation H I

Model coverage H I S

Test coverage analysis H H H

Test execution H H H

Test results analysis H H H H

Model-to-test traceability | I H

Model standards

Code standards H H H

Model management

Confirmation management

Test management A H U U

Embedded Target Testing H U U

Worked with SSCI Member on a Comparison 

of Design Verifier and T-VEC 

Key: Categories

H: High - relatively complete

S: Some

L: Low

U: Unknown - possible

A: Absorbed - unnecessary

I: Provided through tight tool integration
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Design Verifier Did Not Produce Tests for 

Some Objectives

Design Verifier Report

T-VEC VGS

Vectors

Number of Test Objectives: ……...124

Objectives Satisfied: ……….…... 73

Objectives Proven Unsatisfiable: …11

Objectives Producing Errors:……...40
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Comparing Test Vectors

Design Verifier

produced only 9 tests

T-VEC VGS – 66 tests
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DV Did Not Prove Test Objective for Linear 

Relationships

T-VEC VGS

Vectors


