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Liverpool Data Research Associates
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Provider of test tools & solutions

Metrics Pioneer

Building lmprovemant into tha

Consultancy, support & training
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LDRA - ‘Helping to get through
the Test’
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LDRA ‘Testing the Water’
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LDRA Tool Suite Host Platforms

Windows 9x/NT/2000/XP
HP OpenVMS (Alpha &
|1A-64 Itanium)

VAX VMS

Mvs

z/0S

Unisys

A/ClearPath/MCP
os 2200

Unix

Linux

Sun Solaris
Digital

AlX

SGl IRIX
HP-UX

Customer Profile

« Users include major national and multinational companies
and agencies of British, American and other governments:

Languages:

(o]
C++

C#

Ada 83 / Ada 95
Java

Visual Basic 6
Visual Basic.net
Cobol

Coral66

Fortran

Pascal
PL/Mx86

PLM

Algol

Development Tools

Ashling Vitra, Pathfinder &
asIDE

AONIX ObjectAda

ARM ARMulator / Jumpstart
Cosmic ZAP

Green Hills MULTI &
INTEGRITY

Hitex ICE

IAR

KEIL

Lauterbach ICE

Metrowerks CodeWarrior
Microtec XRAY

Nohau Emulators

TASKING

Tl CodeComposer

WIND RIVER Tornado & Diab

LDRAISE ST AN EEE

LDRA Tool Suite Languages — LDRA Testbed

Assemblers:

A T b ey

PowerPL

LDRA Tool Suite for Embedded System Testing

Processors
ARM
ARM7/ARM9

Infineon
TriCore

Intel
8051, 80C196 & others
MIPS
SmartMIPS, HiPerSmart,
4K(x)
Motorola
MC68K, MPC5xx & 6xx

Tl
TMS320Cxx

PowerPC
603, 603E, 604 & others
& many more...
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Figure 1: How Developers Spend Their Time

Source: Software Quality: Producing Practical, Consistent Software
Mordecai Ben Mnarche & Garry S. Marliss, Thomson Computer Press
1998
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Platform

LDRA Platform Test Plan Support

Requirements Verific

» Black Box testing/Functj ing/High-Level Regs
» Conforms to DO-178

* Required for CMMI

» Applicable to any,
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LDRA Test Manager adds TBreq

DOORS™, Text Processing
ReqPro, RTM™ & Office files

CM Tools,
Bug tracking
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DO-178B (Levels A, B & C)
DEF STAN 00-55 (Static & Dynamic)

DERAC
BS 7925

IEC 61508 (SIL 4 — 1)
CENELEC 50128

BS EN SO 9000 / 9001:2000
NUREG 6501

MISRA C / MISRA-C:2004 & £(<

MISRA C /
MISRA-C:2004 R 225 —RfE#T
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Structured Programming Verification (SPV) [Z
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A representation of bounds tested quality metrics. Bounds
can be user defined or industry standard.
I—FDFEH RS

How easy is your
system to understand?,

ATFURLOTE TANDERE

How easy is it to How much effort is
maintain your needed to test your
software? system?

T"f'f./l/t Ei— Code Review — Code Visualisation — Static Callgraph

Interface Anal sns

Coupling Analysis Hierarc‘halldisplay of

application and
system entities

Data Anomalies




Code Review — Code Visualisation — Static Flowgraph Design Review — Requirements Traceability

——— g [V TR

z * A vitally important aspect of software
development is that “the design be implemented
as required”

- Requirements traceability must be verified

Graphical display of - TBreq offers LDRA / DOORS integration

control flow across
program blocks
TBReq can analyse interfaces and verify them
against specifications

TBreq can also map requirements to file,
procedure and statement block levels

(s B == B

Design Review — Coupling Analysis Design Review — Data Anomalies |

* Nuclear Spider Data flow anomalies are sequences of actions
— Procedures that either call related to a program vanable WhICh are suspected
or are called from the to be erroneous.

performed across procedure
boundaries in the source
file or system-wide.

usage

. E:to:sded Spider = Messages produc.ed by the
— Procedures that are either Data Flow Ana|y8|s report
the nodes ancestors or detect different types of

descendants data flow anomalies.
» Data Coupling .
— Parameter and varabe. Data Flow Analysis is

Unit Test

Test Environments
Host/Target Testing

Integration with Test
Verification
Full Regression
Testing Support




The Traditional Testing process

o Test
s SICICR . YN ...
Generation

Labour Intensive

Limited Analysis & Understanding
Effect Driven

Regression Challenges

Design Verification Ecology
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Unit Test — Integration with Test Verification

Case WM piarness
‘Generation ‘Generation

Instrumented
Source

Code

Test Result

Analysis & SN

Reporting

Test F Test Result
Case Harness. W Analysis & Y
B Generation ‘Generation Sxeeuion Reporting

Requirements Validation Ecology

Need Stubs?

. i
Test Test Result i

Test -
- Harness S . S, Analysis & SR X
‘Generation Reporting 43”

iTest Cases

H

Unit Test — Automated Testing on Target

Jlest

Tost e Test Resul
Wy Cose N Harness Analysis & WSS
Generation ‘Generation Sxcedtion % Reporting
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We Cover All Boundaries

Y—ZIA=RIZHFHTAEDFEVRAZEE, A
BASY A7 LIHT=3TAFEEEE R E T-VEC Technologies, Inc.
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e FAVETI

FORIEHR~ Simulink ETIL~TARADRL—HEYFT1—
Oy F=F v —F Ukt &HISFEF BRI

ETIIA—RIZEEEHENTAEDF R

Tesl Meriors

SRR e | My + Model-Based Verification
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) TZI\'\OQ%*/—_‘7/%?75}&%’[:7:ZH174/L0) Eiﬁi}lﬂt . . = - Default - covers explicit paths (if, switch)
) «0)7-?##74/\_—0)%13 == ) %T}F%Tj Ve AR - Path - covers all paths (implicit and explicit)
TS NP R A LT S D, - Condition - covers all conditions (MC/DC)
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Generator
BINDUIRER S F . BLRAHED T, EiERE
« Included templates:

- C test drivers for RTW GRT and
ERT code generator

- Simulation scripts for
Matlab/Simulink

Early Defect Identification and Prevention Model-based Analysis Finds Hidden Defects

» Finding and fixing defects early produces costs
savings

Defect I
Prevention i

Model
Analysis

Inspections SCRtool TAF 1.0/ Offutt TAF 2.0/
Technique/Tool

Analysis T-VEC Tool T-VEC

100X Decrease in Cost of Removing Defects

K2 REWII T SEHI
K EFEER(Mars Polar Lander)®

R Bz 24 B LA IS4 « Smart Card Verification Process Overview
($160,000,000 program failed
due to software bug)
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