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Background

2001 Established Soft4Soft Co., Ltd.
Main Business
= SW Quality Solution Tool Development(QA Tool)
= SW Quality Consultancy and Education Services
Certifications — in KOREA
= IT(excellent Information Technology) Mark
= GS(GOOD Software) Mark
= KT(Excellent Korean Technology) Mark

Main Client List
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Products

=  Soft4Soft — Software Quality Assurance Products
= Source code analysis of a compile level

= Information analysis which is various and correct

= Second statistical information to need to manager, quality team, in
addition to developers.

SW Quality Tool
(SW Metrics)
(Reverse Engineering)

Code Checker Tool

Impact Analysis Tool

Source Analyzer
(parser)

Testing Tool
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Solutions

= Soft4Soft — Software Quality Assurance Solution

System Understanding & Estimate Static Analysis Unit/Integration Test

Source | | Reverse
Code Engineering

= ———
Function SW Cost [ @
Point Estimate Checker Testing Analysis

Visualization and Metrics Reporting

g

= Software Process Model and RESORT Products Map

Development Process

Requirement SW Development

Product Managemen
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RESORT for C Toolset

Product Development and Management Process with RESORT

System Understanding & Estimate Static Analysis

Code Engineering] Quality Design Drivers
= = = —
e [
Function SW Cost ﬁ n I Rei siui|its |
Point Estimate Checker Testing Analysis
Visualization and Metrics Reporting
Tools Features View Type
Di : Class/Pack
SW Automatic Diagram Generation(UML Diagram) Selzigll;:?l?e/CO?ls:bo?'gti?)%e
lit Understand both the Design and Architecture of SW [ Control-Flow/Data-Flow
Quality | various SW Quality Measurement(size, structure) Source Code Browser
(Reverse) [ Multi-Reports to monitor&manage SW Quality SW Quality: OO/Halstead/

Package/Quality/System

Audit per
Code Coding Error Detection(Application, MISRA-C:2004) | File/Function/MISRA
Inspection [ Multi-Reports to monitor&manage Code Quality File/Function/MISRA
Inspection
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SW Quality(Reverse Eng.) Tool

= SW Quality Improvement

= Understandability
= Maintainability
= Performance

= Code Optimization

= SW Quality and SW Process Model Map
Prevent SW Potential Problems early in the Development Cycle

Development Process

Requirement SW Development

Product Managemen
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SW Quality Solution

= SW Quality Measurement and Expected Effect

= Identify high-risk components in the short-term

= Consider portability and reusability in the long-term

Quality Quality sub-characteristic Effect
characteristic
High-risk SW Potential Error Measurement -SW Problem Identification
Components -Architecture’s Potential Error -High-risk Components Identification
SW SW Optimization Measurement -Impurity Code Prevention
Optimization -Code Optimization -Program Size Reduction
-Program Run-Time Reduction
-Testing Cost-Saving
SW Complexity SW Quality Measurement -SW Quality Improvement
-Function Size Metrics -SW Productivity Improvement
-Function Structure Metrics -SW Maintainability Improvement
-SW Reusability Improvement
-Testing Cost-Saving
SW Usability Understandability -Understandability Evaluation of ISO
-Size, Comment, Optimization 9126-3 Usability
SW Analyzability , Changeability, Stability, -ISO 9126-3 Maintainability
Maintainability Testability Evaluation
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Reverse Engineering Tool

SW Quality - Reverse Engineering

— Automatic UML Diagram Generation
.Call Graph
.File Diagram
.Variable Reference Graph

—Support Various Visualization

—Analyze Detail Design&Architecture of SW
—Identify High-risk SW Structure

—Prevent SW Potential Problems

elect Tools
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Reverse Engineering Tool

SW Quality - Reverse Engineering

—File Diagram
. User Defined File
. Header File

—Dependency Analysis between Files
—Relationship Analysis between File and Data Structure

e grarm — [bpl

File Select Tools Help
Diagram @ e @@ ="
Tree Yiew | rDiagram rFiIe hMetrics rFiIe Documentatiaon
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Reverse Engineering Tool

SW Quality - Reverse Engineering

—Variable Reference Graph
. Data Structure
. Referenced Function

—Function Analysis related to Global Variable
.Use, Definition, use/Definition

arrayw of arraw of int]

= Feference Graph — [pattern @ int L1 [ :

Select Tools Help

LA @ & i @& S v =

Code Wiew | |/ Sraph r wariable Reference mMetrics r wariable Reference Documentation

19 int Max_iteration=-100000;
20
21 int pattern[hazx_ PATTERR][CI ],

27 inttargetiMax_PATTERMIL_2_rg U

23 e =
=4 float weiahtZ_1[L_2Z_HODE] D] Structure ] 1
25 float dweight2_1[L_ 2 MHODE]ID M ’T Read_pattern( i

LD

Notation

26 - = ==
27 float layver2[L_2_MODE]; — defined
[ T — variable
1o void Read_pattern pattern activate_L_ 20
B
102 pattern[0][0] = O; pattern[0][1] = O; {4
109 pattern1][0] = 0; pattern[111]1= 1t} T 1
110 pattern[z][0] = 1; pattern[2][1] = O; Y g wemignt L | Notat‘lion
111 pattern[21[0] = 1; pattern[2]1[1]1 = 1; TH - - use
R Code of =0 S
Function variable
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Reverse Engineering Tool

SW Quality - Reverse Engineering

— Automatic Graph Generation
.Control-Flow Graph
.Source Code Browser

—Control-Flow Analysis and Understand
Algorithm Structure Visualization
.Structure Complexity Identification
.Unconditional Structure(goto/exit/label)

]

oww Graph — [cwb _writel SusConfig. DB.

Select Tools Help

aea@@ =BT E

DBECaonfigl) @ woic

Zode Wiew

woid cwwbh_ werite(SysConfig “svys, O
Reply reply; COde
Highlighting

ilstrermpidb-rmrmode, "write™ .
\(or Notation

iflstrempddb-rmimode, "reply) &8 Ty

iflstrompdconf-vYwwriteode, "admm
iMcheck_passwordisys, dib, conf]

}

Iflstrempisys-CCookieEnable, "ty 7_
iffreply.MMarme = gowalue ' MNAaME

ififreply. Email = govaluae " EMAIL" @7

¥ =
else {

reply.rame ="
reply.Ermail = "

[
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Reverse Engineering Tool

SW Quality — Quality Metrics(90+)

\

— Multi-level Statistical Metrics Reports
.File: Include File/Macro, etc.
.Function: Size, Coupling,Cohesion, etc.
.Control Flow: Complexity, Branch, etc.

—Size, Structure Metrics
.SW Structure Analysis & Understand
.High—risk Analysis of SW Structure
.SW Complexity, Performance, etc.

=

File wiew Select Tools

Help

& m «a®m i

|/ Graph r Control Flow ketrics r Control Flow Docurmentation CompleXlty

Fraoject FMame . craz=y

Fame

Murmber of Functions
Cyclomatic Complexity
Murmber of Inputroutput Mode
Fumber of Mested Levels
murmber of Fan-In

Fumber of Fan-COut

urmber of Parameters
Fumber of Eranch Statements
rurmber of Loop Staterments
FHumber of Jump Statements
rurmber of Out Staterments
Mumber of Goto Statements
rurmber of Label Staterments

Metrics
Types

tatistics Reports
per System
[Subsystem/File

. V(G) Risk Evaluation (ref:CMU/SEI TR)
Cyclomatic . . -
1-10 a simple program, without much risk
11-20 more complex, moderate risk
21-50 complex, high risk program
| Total | Average Maxi...| hini...
56 510/ &t untestable program (very high risk)
S0 9.08 (=] 1 o 5 _
159 283 a 2
ER 162 5 5] IR o N Bt
1] o.00 5] ol ==«}{+{ |- --—-""-""""""""""“"“"“"“"“"—"—"-"—“"-"———— -
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14 0.25 4 [n] 11-20 A1-20 5160
?g 1033 g g e Functions Files
o D00 o o 1a|check_passwaordy ~ CARESORTforCOgisamplesicramy |- |
SysCaonfia, ~ DB, ~ el Admin. o
12| sendmaill * SysConfig, CARESORTforC99sampleslcrazy
19| cwwb_modifysaved = CARESORTforC99sampleslcrazy
24| cywbh_readi = Entry, CAORESOR TforC99samplesicrazy
Measured 29| cvvbh_ wwritesaved CARESOR TorZ99samplesicrazy
40| print_index *~ Entry, ~ CARESOR TorZ99samplesicrazy
Value S8 getConfinl * SvsConfig, * |CARESORTorCOow.samplesicrazy

B4 | gdmin_formi * SwsiZonfig,

COAORESORTorC99ssampleswrasy

L Zontrol Flowr Structure hetrics

ontrol Flow Metrics L Zontrol Floww Metrics per SubSystermn L Zontrol Flowy Metrics per File
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SW Quality Tool(Evaluation)

SW Quality - Software Metrics

.40+Metrics(Customizing Quality Goals)
.Measuring Good/Bad Quality
— Multi—level Statistical Metrics Reports

—-SW Quality Evaluation & Monitoring —Procedure Metrics

.SW Size Metrics Evaluation
.SW Structure Metrics Evaluation
.SW Complexity Evaluation y
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SW Quality Tool(Evaluation)

SW Quality - Software Metrics

— Quality Metrics(ISO/IEC 9126-3) — Rating Level
. Maintainability Characteristic . Satisfactory (Excellent, Good, Fair)

L . Maintainability Sub—Characteristic . Unsatisfactory (Poor) y
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Code Checker Tool

m Code Error Detection
= Readability

= Performance

= Run-time error — Null pointer
=  MISRA-C: 2004 — Coding Guidelines

m  Code Quality and SW Process Model Map

Identify source code problems early in the development cycle

Development Process

Requirement SW Development

= s

Product Managemen
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Code Checker Tool : MISRA-C

Guidelires
For
Vehicle-Basead

MISRA-C (Motor Industry Software Reliability
Association)

Motor Industry Software Reliability Association Best
Published International Standard for C language

This documentation is based on ISO/IEC C Standard
9899:1990/1999

MISRA-C Guideline(www.misra.org.uk)

Guidelines for the Use of the C Language in Critical
Systems

141 rules (121 mandatory, 20 advisory)

MISRA Member

AB Automotive Electronics Ltd
Ford Motor Company Ltd
Jaguar Cars Ltd

Lotus Engineering

MIRA Ltd

Ricardo Tarragon Ltd

TRW Automotive Electronics
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Code Inspection Solution

m  Code Inspection and and Expected Effect

<Scope><Type>_<Name>

Inspection Inspection sub—characteristic Effect
characteristic
Readability Layout Style —Readability Improvement
—-Naming Convention Rules, etc. —Easy to Maintenance
—-Indentation & Comments Rules, etc.
Hungarian Variable Naming Convention —Readability Improvement
Notation —Hungarian Notation —Easy to Maintenance

Potential error

Performance and Memory Guideline

—Performance Increase

—Human(Interface) Error Prevention
(Loop, Point, Variable, etc)

and —Variable, Control Statement Rules, etc.| —Dead Code Prevention

Performance —Unused Variable Rules —Memory Leak Prevention
-1/O Rules —System Load Prevention
—Null Pointer Rules —Testing Cost-Saving

MISRA-C:2004 | —Compile Error Prevention —High Quality Code

(Industry (Unreachable Code, Dead Code, etc) Development (Reliability &

Standard: 141 —Run-time Error Prevention Maintainability Enhancement )

Rule) (Arithmetic, Pointer, Array, etc) —Standardized Structured

Programming Enhancement

Soft 4+-Soft
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Code Checker Tool

Code Inspection - Code Checker

~

—Code Inspection per File/Function/MISRA
.170+ Rules(Customizing Quality Goals)
. Reporting Violation code& Messages

— customize and extend coding rules

—Coding Style Inspection
.Improving Readability & Maintainability,
—Performance, Memory Leak Inspection

3
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Code Checker Tool

Code Inspection - Code Checker

— Managing/Monitoring Code Quality per File/Class/Method
.Rule Summary Report — Analysis for Violated Coding Rule
.Each Rule Report — Analysis for Violated File/Class/Method per Rule

File iew

=N =y

Preference

mplesYcrazwi

r All Audits

r File Audits r Function Audits

r MISRA Audits |

FProject Hlame : cra=zy
rlarme | Total | Awerage [mMaximu. [mMinimu

FMumber of Functions S5

rurmibber of Code “fiolations 1605 28 66 1035 [a]
Function Size 14 0.26 1 1
Function Comment S0 o.29 1 1
Function Declaration Brace 5] o.oo [n] 5]
FParameter Counts 4 o.a7F 1 1
Function MHaming 28 o.50 1 1
Function rHMame Lendth [a] o.oo [a] [a]
Contral Structure Brace 450 a.03 B3 1
Swwitch Staterment o o.oo0 [u] o
Feturn Staterment 16 .28 1 1
Crebug Statement o o.a0 o o
Floating Point “Yalues (u] o.oo0 ] (u]
Hard Zoding 1035 19.489 196 1
Local wariable Marming v .12 1 1
Dieclarations in the Loop o o.a0 o o

Mumber of Code “Wiolations
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Declarations inthe Loop
4| Parameter Counts
FlLocal wariable Maming

15|Function Size
16| Return Statement
28|Function Rlaming
SO0|Function Somment
450| Control Structure Erace
1035 Hard Coding

Violated i
Rules
T . ]

Audits Al Summaries L Summaries per

maries per File L Summaries per Function
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If you cannot MEASURE it, you cannot IMPROVE it

Soft4Soft

T205, ICU VBI Center, 103-6, Munji-Dong,
Yousung-Gu, Daejon, 305-714

Tel : +82-42-866-6632~3
Fax: +82-42-866-6626

Sale Supports : sales@softd4soft.com
Technical Supports : info@soft4soft.com

www.soft4soft.com
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