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Organizations world-wide use our test automation
platform to reduce the development time, risk, and cost
of delivering reliable, secure, and compliant software.
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Our Company

=  Foundedin 1990

* First product released for Lockheed Martin’s C-130J Super Hercules

= Corporate headquarters in Rhode Island, USA
« USHQ- Providence, Europe HQ — London, Asia HQ — Shanghai
 Worldwide Presales, Sales, and Technical Support — Direct and Indirect
e Developmentin US, UK, and India
* 90+ Employees
* 100+ Partners
e 900+ Customers

= Global Services
* On-site training, best practice workshops, project delivery
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Vector Software Global Services

=  Mentoring Clients to Self Sufficiency

= Expertise
* Deep domain knowledge of software test
* World-wide technical staff

= Typical Engagements
* On-Site Training: classroom lecture and hands-on exercises
* Project Consulting: using VectorCAST with actual project code
e Best Practices Workshops: maximizing your return on investment
* Continuous Test: automated testing infrastructure implementation

e Baselining: creating a repeatable testing infrastructure for legacy applications based on how the code
operates today
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Benefits of VectorCAST Test Automation

. Manual Testing
B Vectorcast
l 1 l 1 l 1 l 1 l 1

First time testing Subsequent testing cycles

Time Spent Testing
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The VectorCAST Solution
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Where does VectorCAST Fit in Your Environment?

VectorCAST

VectorCAST Requirements Gateway

* Polarion® REQUIREMENTS™ = -
* IBM Rational RequisitePro® equirements System

* IBM Rational DOORS® Specification Testing
* Dassault Systemes® Reqtify®

* PTC Integrity®

* Jama Software®

* Siemens ® Teamcenter™
* Visure IRQA

*  Microsoft Word®

Compiler Integrations

* Analog Devices V-DSP

*  ARM RealView

* Cosmic Software

* FreeScale Code Warrior

. i * Fujitsu Software
*  Microsoft Excel® . Integration
Testing « Green Hills MULTI

* Hightec

* IAR

* Intel

VectorCAST Integrations *  Keil uVision

e |IBM Rational Rhapsody® * Metaware

*  MathWorks Simulink® Unit * Microchip

* Atego Artisan Studio . * Microsoft VisualStudio
Testing + NEC

* Paradigm C++ Pro.

* Renesas

* STMicroelectronics

* TASKING

* Texas Instruments CCS

*  Wind River

Compatible Static Analysis Tools

* MathWorks Polyspace®

* Klocwork Insight™

* Coverity® Test Advisor™

* Programming Research
QA-C|QA-C++

* Gimpel Lint™
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Where are you with your Test Process?

Analytics
Dashboard
Parallel
Testing
Change Based
Testing
Continuous
Testing
Regression
Testing Managing
System and X !.egacy
Integration nvironments
Requirements Testing
Testing
Unit
Testing
Code
Coverage Map tests to Test as each
Static requirements line of code is
el written Only test what
y Ensure all Combined Re-run all tests code has Run many tests
Check Code Know what Auto generate requirements subsystem when code Start testing changed to get at the same Actionable
Standards code Is tested test code are tested testing changes early faster results time Intelligence
thoroughness correctness optimization
VECTOR|(Yy
software
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Static Analysis

= Arange of tools for C, C++, and Ada to complement
VectorCAST dynamic testing

Requirements System
Specification Testing

o rchitecture Integr.ation
= Enforce Coding Standards - Tesirg
* MISRA C, MISRA C++, in-house 7
esting
"  Find bugs
* Divide by zero, array out of bounds
=  Formal methods to prove software safety s PRQA & Kloework
= (Certified for use in safety-critical systems
. GHiimpel
0 Coverlty i Software
4\ MathWorks
AdaCore
The GNAT Pro Company
VEC;Fd%aI%\v



Code Coverage Across Lifecycle

= Provides insight into the completeness of testing Requirements System

Specification Testing

= Reports show whether released applications are fully tested

Integration

Architecture .
' - Testing

= Forces developers to review code as tests are developed

Unit
Testing

= Purpose-built with small footprint for embedded target
environments

= Coverage By Analysis

 Augment measured coverage with manual analysis to achieve the
mandated 100% code coverage.

* Intuitive editor allows users to provide analysis for statements, branch
outcomes, or MC/DC pairs
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Code Coverage

Functional Test

60%-70%
Coverage
Achieved

Driver

Unit Test

30%-40%

Coverage
Achieved

Units

Stubs

Code Coverage

100%

Coverage
Achieved

VECTOR \y

software

© Vector Software



ombining System and Unit Test for 100% Code Coverage

Step 1: Step 2: Step 3:
Conduct system test and Augment coverage with more 100% Code Coverage
measure code coverage unit tests

imanager cppi) H
- [ manager manager
Statements 645  Branches 4zx  Fairs 0% .
TableDatalype TableData: =] =1 Place Order Staternents MMM 1005 Branches NI 100%
1 v —
1 é D= GetTsh152?2%%2&2182?;3@5ts) .. Table short 22 * Table Data.ls Occupied = v_true; j
. . 23 * Table Data.Humnber In Party = Table Data . Humber In Party + 1:
13 = TableData . IsOccupisd = trus: 24 * Table_Data.Order[Seat] = Crder:
FER TebleDate Hunberinbartyer - Seat short /% 4dd a free dessert in some cases %/
= sbleData. Order[Seat] - Order;
25 * Add_Included Dessert(&Table Data . Order[Seat]):
16 = switch (Order Entree) { struct 6 = switch{Order. Entres)
17 (T} case Steak
18 = TableData CheckTotal += 14 i
13 = break . ENUM 27 [ case NO_ENTREE :
110 (T) case Chicken 28 * reak:
111 = TableData CheckTotal += 10 anum ) (T3 case STELK
113 (3] case Lobster 210 * Table_Data.Check_Total = Table Data.Check_Total + 14.0;
114 TableData.CheckTotal += 18 R LOBSTER 211 = break:
18 a3 e 212 (T} cass CHICKEW :
117 TableData. CheckTotal += 12 213 * Table Dstas.Check Total = Table Data.Check Total + 10.0;
118 breal . 2 14 * bresk:;
119 2 dsfault || 26 = switch(Order Entres) 515 Ty case TOBSTER
120 break
57 s case NO_ENTREE S }3 : EahlE_Data Check_Total = Table_Data.Check_Total + 18.0:
122 = Data UpdateTableRecord(Table. &TableDatal: 28 * break: e
3 5 g T mse STEAE 218 (T} case PASTA
o votd Mamager::ClesrTable(int Tanls) 210 = Table Data.Check_ = Table_Data. Check_Total + 14.0; TR Jable Data.Check Total = Table Data.Check Total + 12.0:
211 * break: ’
§ g L ManagesatSISZTZ:Zéchrd(Tahle) 21z (T case CHICKEN 2 22 = Upéate Table Record(Table. Table_Data)
3 - 213 * - - _Total = Table Data Check_Total + 10.0; 2 93 ® return 0 - i - .
214 * :
= %m Manager: :GetCheckTotal(int Table) 2 15 (Ty ca & }L o Tt et o e m_ia_n hd
TableDataType TableData: 2 18 * ck_Total = Table_Data. Check _Total + 18.0: 4 ‘ L4
30 (T} Hanager: :GetCheckTotal 217 = break
31 o= Data DelstsTahlsRecord(&TableData): | 518 0 cose DACTAE - Coverage | Metrics | Basis Paths
Coverage ‘Memng Basis Paths 219 Table_Data.Check_Total = Table Data. Check_Total + 12.0:
220 brealk:

VectorCAST/Cover VectorCAST/C++
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Unit Testing

=  Moves testing from a manual process to engineering rigor p— System

Specification Testing

= Makes developer testing a streamlined and repeatable "o
p ro C e S S Architecture e

Unit

= Proven reduction in cost by automated generation of test Testing
harness and stubs

" |ntuitive user interface for generating test cases
= Can be used on both new and legacy applications
=  Supports C, C++, and Ada

VECTOR \y
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C, C++, Ada Embedded Unit Testing

Source Code Test Harness

7
Unit(s)
—7 Under Test Real
Dependents
— (.odj files)
7
Unit(s)
— Under Test Stubbed
- Dependents
7
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Compiler, Debugger, RTOS, and Emulator

" Easily run unit tests and capture IEH | Rational £\ Microcre
code coverage on embedded STKEIL - — —WTND
targets or simulators ANALOG ZMERCURY Mienlor

. Py HIGHTEC DEVICES  inted) 28
From bare-metal up to fully | NEC RS W \icrosoft

U
featured OS e s SRRl G- G7
) . . Ad TASKING @IAR m— O

= Seamless integration with cross- JdLore SYOTEMS FUJITSU "

development tools orACLE o it
p ARM "ﬁ% DDC-I IS_C):TI}I‘ZSE Z SYS'I‘E M embeaseaLinux

= Allows push button on-target and

simulator testi ng What do all these companies have in common?

" |ntegrated with over 300 compiler,

. _ . None of these companies offer a test automation platform.
target, and runtime combinations

VectorCAST provides test automation to all of these environments.

VECTOR \y
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On-Target Embedded Unit Testing

Source Code Host Environment Target/Simulator

VectorCAST/RSP

parse raw

— source code
- Test Harness Execute
— Tests
B
auto generate
— all drivers
— and stubs
N 4
Test Reports
]
— PASS
— FAIL
7 PASS
PASS
p— 100% Coverage
|
B
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ALM and Requirements Gateway

" Provides traceability between software requirements, test
cases, and code coverage

=  Permits the flow of data between a requirements
management tool and the VectorCAST testing tools

= Provides visibility to ensure requirements are being tested
and the results of the tests

" |ntegrated with the most popular requirements tools

= Satisfies traceability requirements of regulated industry
standards

Requirements
Specification

Integration

Architecture .
' . Testing

Unit
Testing

> ®
‘TEAMCENTER p l ‘

p-?)S DASSAULT

SUSTEMES

POLARION @
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Model-Based Development

=  (Create VectorCAST test environments from code generated P —
. Specification
from modelling tools p
o rchitecture Integr.ation
= Automatically convert model-based tests to code-based tests - I
in VectorCAST _ uni

Testing

=  Provides projects the ability to test in a target environment

pTC 4\ MathWorks

afego MATLAB

SSIMULINK

NN
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C, C++, Ada Embedded Integration Testing

Unit Testing

Individual units or modules are tested. It
involves testing of source code by
developers.

Integration Testing

Individual modules are grouped together
and tested. The purpose is to determine
that modules are working as expected
once they are integrated.

System Testing

Testing is performed on the whole
system by checking whether the system
or application meets the requirement
specification document.
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Integration and System Test Automation

5 . Requirements System
Conflguratlon Ma nagement Specification Testing

system

Integration
Testing

Command line interface Architecture

[running on machine connecting to test rig]

Unit
Testing

Automatic Test Rig

Customer’s in-house functional test bench
TMS [ :

VectorCAST/QA

Bug Tracking System

Test Designer

[Customer’s in-house tool for creating test cases] Req uirement |dentifiers

System under Test

Test Case +
Coverage

Requirements

Management Tool

[DOORS, Polarion, PTC INTEGRITY,
Word/Excel, etc.]
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Test Management Interface

"  Provides a single point-of-control for all unit and integration U
o ono Specification
test activities p
1 g . . Architecture Integrgtion
=  Provides a single point of code coverage data aggregation Testing
across all phases of the testing lifecycle Ui

Testing

= Helps with Release Readiness assessment

= Test common code across multiple configurations, easily
check test results with a different compiler

VECTOR \y
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Continuous Testing

= All VectorCAST tools have a command line interface Requirements -~
Specification Testing
* Versatile and ready for integration into any Cl system p—
i 1 rchitecture Integrgtion
= Jenkins Integration . Testng
* Creates jobs to run VectorCAST tests Unit

Testing

e View coverage and pass/failure trends

= Allows tests to be easily run by every developer on every
source change

F
L +Bamboo

VECTOR \y
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Continuous Testing Agile / Test Driven Development

Test Harness

Build
VectorCAST P Test Pass? N
Test Cases
Y
N
Write
Y  TestPass? = = Application
Code

VECTOR \y
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Change Based Testing

= Comparing changes is key to assessing risk
=  Determine if a code change affects other parts of the system

= Prioritize tests based on risk, change, and criticality of modules
 (Change-based testing permits prioritized tests of modified modules
* Regression testing ensures changes do not introduce new faults

ATestl BTestl CTestl
ATest2 BTest2 CTest2
ATest3 BTest3 CTest3
ATestd BTest4 CTestd
ATest5 BTest5 CTest5
ATest6 BTest6 CTest6
ATest7 BTest7 CTest7
- P ATest8 P> BTest8 P CTest8
ATest9 BTest9 CTest9
ATest10 BTest10 CTest10
ATestll BTestll CTestll
A.cpp ATest12 B.cpp BTest12 C.cpp CTest12
ATest13 BTest13 CTest13
ATest14 BTest14 CTest14
ATestl5 BTest15 CTest15

VECTOR \y
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Change Based Testing — “Test Less”, “Fail Faster”

Source Unit Tests
Code

Source Change

J Test Cases to be re-run

Ll Ll Ll Lin

VectorCAST determines which test cases have been affected by a source change

VECTOR \y
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Parallel Testing

= User controlled execution of tests on clusters Reatirements System
ificati Testing

Specification

e Local or remote
e Real or virtualized
 Windows, Linux, or Solaris

Integration

Architecture .
' - Testing

Unit
Testing

VectorCAST/Manage

VECTOR \y
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Parallel Testing

= Jenkins support
* VectorCAST integrates with Jenkins to allow for continuous integration and test
» Perfect for large projects with many users and a lot of tests
* Qvernight or complete application test execution can be reduced from days to hours

 |Impact of Change analysis can be performed on the master project, greatly reducing the time it takes to
identify regression errors

* Speeds overall project testing time and reduces late-in-the-project side effects

=  Wind River Simics support
 Massively parallel testing
e Used together with Cl and VectorCAST

VECTOR \y
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What is Technical Debt?

“Although immature code may work fine and be completely
acceptable to the customer, excess quantities will make a
program unmasterable, leading to extreme specialization of
programmers and finally an inflexible product...”

“Every minute spent on not-quite-right code counts as
interest on that debt. Entire engineering organizations can
be brought to a stand-still under the debt load of an
unconsolidated implementation, object- oriented or
otherwise.”

Ward Cunningham, The WyCash Portfolio Management System
March 26, 1992

Code Quality / Customer Satisfaction

Time

VECTOR \y
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Legacy Code Baselining

" |nadequately tested legacy projects can leverage automatic Requirements System

0 . . . . . Specification Testin
test case generation to baseline existing functionality p —

Integration

= Making the assumption that a fielded legacy application Testing
exhibits correct behavior Ui

Testing

Architecture

= Eliminate risk by automating testing on legacy code
* Analyze project build
 Automatically create test harnesses
* Auto-generate test cases and capture expected results
e Execute tests and capture code coverage

=  Continue development or refactor

VECTOR \y
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Web-based Dashboard

. We b - b a S e d d a S h b O a rd Vl eW — Avg. Complexity / Funciion Static Andlysis Issues Comment D -

Funciions Staiements Statement Coverage
of software quality and test 23,160 32% 9.82 5,820 66%
= e e =" Metrics Testing Lint Analysis
m et rl CS 6,926 complexity 6,798 tests executed 5,145 Static Analysis Issues
1 F u | |y C u Sto m i Za b | e b a S e d O n ZEQ :L[)er:::uns 2 798 Z:?ti:;;es{s 242 :‘i’:::::i Emors
L, i ‘ e
O rga n I Zat I O n S go a | S ;_86255 ::E::::exﬂ,‘ functon ‘::9/’: Z::r:i::sci'e'age ?:g; z:::::::; :3::!:::
e Drill-down details for each unit 25 svksnewivets | gk gpieens
2% % functions without coverage
* Heat map identification of risk
Statements (size) vs. Coverage (color) Complexity (size) vs. Coverage (color)
a re a S 'home'vector'curd/lib /home'vector'cur/lib
ui.c fip.c hitp.c mulf.c ud.c fip.c hitp.c mulfi.c

e Builtin connectors for
VectorCAST and third-party
data

imap.c smip.c cooke.c popi.c Hip.c connect. imap.c formdata.c smip.c titp.c connect.
[-E

* Active Development and eSS B e o SR [ g
Testing views L e -TM e B s o e Iy 1
e B e
1 I socks o NN e L — T ]
: ; S, mprinti.c E—— e =! eiretc popic | wﬂ_l&--g;b ..l-r
> = 0 easy.c i) — cud_fa... pingpo... e — - =
[ =
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Quality Metrics

= Quantifiable code quality metrics for
actionable intelligence

Make better release decisions
Assess and mitigate risk
Prioritize and allocate resources for maximum

efficiency
 Reduce technical debt
* |ncrease test case quality
* Analyze trends

Complexity Risk

W 1- 10 (ow nsk)

Il 11-20 (moderate risk]
W21-50 (high risk)

W= 50 (extreme risk)

M unknown

Coverage Spread

280 =
260
240

200

software
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Real-time KPls

. TeChnlcal Debt Functions Statements Statement Coverage
* Code Complexity 902 23,160 329
* Testing Completeness
e Comment Density

Avg. Complexity / Function Static Analysis Issues Comment Density

= Test Case Quality 987 5 820 66%

Test quantity

Test failures

Tests without requirements

Requirements without tests

VECTOR \y

software

© Vector Software




Leverage Existing Testing Infrastructure

=  Use VectorCAST/Cover to measure completeness of existing p—

Specification

tests from 3rd party tools

" |mport tests from 3rd party tools into VectorCAST

* Reuse existing test data L
e  Move to VectorCAST with minimal risk without loss of investment

Integration

Architecture .
' . Testing

= |everage test data in existing CSV files

VECTOR \y
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Summary
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Vector Software Advantage

Providing Automation
and Efficiency Solutions
Since Inception

Automated Solutions
that Immediately Support
Vision Innovation DevOps and loT Applications
Addressing Organizations’
Technical Debt

Only Vendor 100% Focused
on Dynamic Testing

Over 10 Years Delivering Leveraging Our Expertise
Solutions that Address in Regulated Industries
Continuous Integration Proactive Experience into non-Regulated
and Agile Processes and Commercial Spaces

VECTOR \y
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Questions and Answers
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Connect With Us
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VECTOR \y

Proven Test Solutions for Reliable Software

Americas Europe, Middle East, and Africa Asia-Pacific and Russia

1351 South County Trail 8 Duncannon Street St. Téniser Str. 2a 222-0033 Wise Next 3F

East Greenwich, Rl 02818 London WC2N 4JF 47906 Kempen 2-5-14 Shin-Yokohama, Kouhoku-ku
United States of America United Kingdom Germany Yokohama, Kanagawa, Japan
sales@vectorcast.com sales@vectorcast.com sales@vectorcast.com sales@apac.vectorcast.com

+1 401 398 7185 +44 203 603 0120 +49 2152 8088 808 China: +86 108 418 4600

India: +91 802 658 3300
Japan: +81 4528 5938 7
Singapore: +65 3158 2718

vectorcast.com

00060
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Additional Slides Here




