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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)

Impact Analysis Tool

Code Checker 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

] — e———
Function SW Cost [ @
Point Estimate Checker Testing Analysis

Visualization and Metrics Reporting

%
y
|

= Software Process Model and RESORT Products Map

Development Process

Requirement SW Development

Product Managemen
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RESORT for Java Toolset

=  Product Development and Management Process with RESORT
ﬁ
Source Reverse Software Test Test
Code Engineering] Quality Design Drivers
_—_— [
Function SW Cost Code Coverage Rei se:IEts
Point Estimate Checker Testing Analysis
Visualization and Metrics Reporting
Tools Features View Type
Di : Class/Pack
SW Automatic Diagram Generation(UML Diagram) SeIZIgIZ?ITe/CO?IS:bO?;ﬁ%%e
lit Understand both the Design and Architecture of SW ] Control-Flow/Data-Flow
LB Various OO Quality Measurement(size, structure) S(‘);]lr(c)e lelt‘}l,e gl(';)/stelrt d/
Reverse . : . uality: alstea
( ) Multi-Reports to monitor&manage SW Quality | Package/Quality/System
Code Coding Error Detection (Application, DB Interface) Audit per File/Class/Method

File/Class/Method Inspection

I Test Case Design
Control-Flow Testing

Inspection | Multi-Reports to monitor&manage Code Quality

Unit & Integration Testing
Test Code Coverage & Performance Analysis

. . c .. Data-Flow Testing
Graphical Monitor of Historical Test Results i

Function Automatic Function Point Calculation
Point SW Productivity and Cost Evaluation

FP Estimator
FP Counter
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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 & Run-Time Reduction

-Testing Cost-Saving

SW Complexity | SW Quality Measurement -SW Quality & Productivity Improvement
-Method Size & Structure Metrics -SW Maintainability Improvement
-Class Size & Structure Metrics -SW Reusability Improvement
-Class OO Metrics -Testing Cost-Saving

SW Usability Understandability -ISO 9126-3 Usability Evaluation

SW Analyzability , Changeability, Stability, -ISO 9126-3 Maintainability Evaluation

Maintainability Testability

System Design | Package Quality Measurement -Well Designed (Structured) Package
-Package’s balance between Identification
abstractness and stability . Component Candidate Identification
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Reverse Engineering Tool

SW Quality - Reverse Engineering

— Automatic UML Diagram Generation
.Class(Package) Diagram
.Sequence Diagram

—Support Various Visualization
—Analyze Detail Design&Architecture of S
—Identify High-risk SW Structure
—Prevent SW Potential Problems

Sequence )Collaboration Diagram
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Reverse Engineering Tool

\
SW Quality - Reverse Engineering
— Automatic Graph Generation —Control-Flow Analysis and Understand
.Data—Flow Graph Algorithm Structure Visualization
.Control-Flow Graph .Structure Complexity ldentification
@‘lﬁ"’ = ource Code Browser .Unconditional Structure(goto/exit/label) /)
oW ]
raph_ . (Gra ) e :
Lpl!ié/%?iiﬂmm - Tree View Cudeiﬂew‘
’é{gﬁgg‘m”” —~ | fraf H’Mllt ftternListint ai
o ??égr;umn s 1107 nrivate static Menutem] gettemListint ai)
'f 3 i 10 { b . Code
i é‘i Eoor:ﬁa!:redmnag_er ¥ "“ — ""’I"'."*-*--fh__ 08 (== null ]| 3 length =5 Highlighting
& Sstuzinuieni > Structure “‘"H»-.&_}_i — // 11 ArayList arraylist= new ArrayList):
=i N . B 12 forinti=0;7< ailength; i)
§ gz::neer:-f:l?gm(_String,int} s 113 |fl:3|[|]?m
@ Eeirentg.:(qét<jsiring; 14 arraylist addimenu_items.getines Integertailli
& ostioshienic] ::r‘j;jifj‘:“ 1115 Systermn.out printin(arraylist toStina)
- gg;g;g:;:ﬂ“; iadis 16 retum (Menultern)anadisttoAraytew Menuttem(0]);
g Isnnﬂ_l.ttgﬂenul‘tem_s Crata Flow Graph 11? }
2 sethenubdatrix Source Code Browser
= setmenubap( TR
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Reverse Engineering Tool

SW Quality — Quality Metrics(100+)

(- Multi-level Statistical Metrics Reports
.Class: Size, Coupling,Cohesion, etc.
.Sequence: Method Call, Object, etc.
.Control Flow: Complexity, Branch, etc.

Kk .Data Flow: Local/Global Variable, etc.

-
—-Size, Structure, OO Metrics

\_

~
~

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

2

|/ Criagram r Interaction Metrics r Interaction Docurmentation |

Praoject Mame : ITEFA| A H

FMame |Total {#}|Average r-.ﬂa}:im...|h.l1inim...
o MHumber of Methods 2744 Mumber of Used Methods
o Murmber of Lsed Methods 43146 15.72 460 1 oazp L 20
o Method Complexity 5049 1.84 14 1
o Mumber of Message Sends 46712 17.0Z2 505 i ==y " """ """ """ " """/~
o Murmber of Used Classes 118994 4.37 45 ™71 (""" """~~~ "~~~ "~~~ "~ "~~~ =~ °
o Murmber of Objects 169536 5149 121 1 L
o Mumber of Using Objects 13421 4.849 81 1 EES ET=r= Rt
o Murmber of Creating Objects 3565 1.29 45 ] o EL R S al =
o Lines DfCan_a 26910 9.80 210 1 | oo - 1-:-:1 “5”1 S == - ‘m351¢m‘°‘ om0
o Comiments Lines of Code BEZ 024 48 o
o Blank Lines of Code 3553 1.29 45 u] Metric...| mMethods ClassPath
o Humhber of Statements 16798 612 192 0 326 - N ) -
o Mumber of Declarative Stateme... GO7E .21 46 ] =51 -d";t};ﬁs:f;;:?:qaist.HﬂpSew tesction : —
o Comments Density (96 1Al A00.00 oo o, pServietR ebs PD.controllers ArticleRe
334 | doAction(String, HitpServietR |ebs PO ocontrollers Somimun
360 daosction(String, HtpServietR |ebs. PE.controllers. Ariclevyrit
Metrics eports per Measured 3F1 | getDataiString,java.sgl.Conn | ebs. CP.cantrollers . F arumiyyt
442 dosction(String, HitpSemvletR |ebs. CP.cantrollers. F arumbyyr
Types SyStem/PaCkage/ Value 451 |doAction{String, HttpServietR |ebs.FD.controllers. Ariclevri [55
Class 460 doaction(String, HitpServietR |ebs. CP . controllers. Userdoin |- |

!
Interaction Structure Metrics

Interaction Size Metrics

All Interaction Metrics L Interaction Metrics per Package L Interaction Metrics per Class |
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SW Quality Tool(Evaluation)

SW Quality - Software Metrics

—-SW Quality Evaluation & Monitoring
.80+Metrics(Customizing Quality Goals)
.Measuring Good/Bad Quality

— Multi—level Statistical Metrics Reports

—-00 Metrics

.SW Size Metrics Evaluation
.SW Structure Metrics Evaluation
.Object-Oriented Metrics Evaluation
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SW Quality Tool(Evaluation)

SW Quality - Software Metrics

—Package Metrics : Well Designed(Structured)/Reusability Package ldentification
—Halstead Metrics : Non—optimized Code Evaluation

—Quality Metrics : ISO 9126—-3 Maintainability Evaluation(Excellent, Good, Fair, Poor)
—-System Metrics : Project Component Summary

)

Abstr Distance from Main Sequence PaCkage WMaintainability Quality
Metrics Metrics
10 #-. a0
e
0. -+ 70 N
Testabili 210 A\@wzammy
—£.100 g 100
06 T II' ----?'I"-E_E - -~ . U \
| '?‘E:--ﬂ-_g
04+t |'. y Poor
. ’ ualit
Problematic \ 40 Q M
ozt Package “\ 75 Good
; ) Quality
. . . X100 X100
} o :u o o o + o & " "'\-\..___\___ ~ - i
rﬂ 0o 04 o8 w_n stability ™ __€Rangeahility
nsphability
Soft 44~ Soft

13



SW Quality — Internal Complexity

Y

G)(Cy clomatlc Complexity)
easure) measuring the control

ow complexity of method in a method
(Analysis) SW Complexity, SW Maintainability, Performance, Unit Testing Planning(Effort)

~

public void setlmageTyp

)

if{imaType == 0){

if (this instanceof An

imageType=2:
else{
imageType=1
}
talzef
imageTyne = imgTy
}

himg = null;

(Evaluation) 1% Bad Quality — Re—-Design. Method Decomposition
# of Method Recommended Value Measure Value # of Violation
L 2,100 1 < V(G) < 20 1 < V(G) < 65 32 )
' ' B C crrod F o e taeap V(G) Risk Evaluation (ref: CMU/SEI TR)
W Gelact Tros- L | 1-10 a simple program, without much risk
3 <
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SW Quality — External Complexity

Method
Call

e

NOUMsNumber of Used Methods)

(Measure) measuring the set of all methods that

(Analysis) SW Complexity, SW Maintainability, Performance, Integration Testing Effort
(Evaluation) 16% Bad Quality — Re-Design, Method Decomposition

~

can be executed by a method

# of Method Recommended Value

Measure Value

# of Violation

2,100 1 < NOUM = 100

1 < NOUM = 6230
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SW Quality — Package Design

~

DIST(Distance from Main Sequence
(Measure) measuring the degrees of abstrac

(Analysis) System Extensibility, System Changeability
(Evaluation) 66% Bad Quality — Re—design

?ion and stability of a package

# of Package

Recommended Value

Measure Value # of Violation

111
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Code Checker Tool

m Code Error Detection
= Readability

= Performance
= Run-time error(DB Interface) - Memory Leak

m  Code Quality and SW Process Model Map

= Identify source code problems early in the development cycle

Development Process

Requirement SW Development

Product Managemen
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Code Inspection Solution

m  Code Inspection and and Expected Effect

—-Naming Convention Rules, etc.
—-Indentation & Comments Rules, etc.

Inspection Inspection sub—characteristic Effect
characteristic
Readability Layout Style —Readability Improvement

—Easy to Maintenance

Potential error
and
Performance

Performance and Memory Guideline
—Variable, Control, Exception Statement
Rules, etc.

—Unused Variable & Method Rules

-|/O Resources Release Rules

-System Statements Rules

—EJB Statements Rules

—Performance Increase
—Dead Code Prevention
—Memory Leak Prevention
—System Load Prevention
—Testing Cost-Saving

DB Interface

Performance and Memory Guideline
—-BC4J Resources Release Rules
-JDBC Resources Release Rules

-JDBC with Framework Resources
Release Rules

—Performance Increase
—Memory Leak Prevention
—System Load Prevention
—Data integrity

Soft 4+-Soft
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Code Checker Tool

Four Main Violation Types

These are essentially programming errors

Dead Code — Code Deletion
= Unused Method
= Unused Global Variable
= Unused Local Variable
Performance — Code Modification
= Method Call/Declaration in Loop Conditions
= String Assignment
= Console Message
Potential Error — Code Insertion
= Empty Block Body
= Empty catch/finally Block
= Non return in the finally Block
= I/O Resource Release
Memory Leak — Code Modification
= JDBC Resource Release
= Order of JDBC resources release

Soft 4+-Soft
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Code Checker Tool

Code Inspection - Code Checker

—Code Inspection per File/Class/Method
.110+ Rules(Customizing Quality Goals)
. Reporting Violation code& Messages

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

= customize and extend coding rules
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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

= e Ereference Help

5 MR e B

[ AN Audits || File Audits [ Slass Audits || mMethod audits |

FProject Rlame | BEankiowwn

arme [Tota.. [2ver.. [ =i | kini...
= rHUurmber of Methods 1z93 Mumber af Cade Wialations
= MHMumber of Code YWiolations A4=00F 2323 SEEd [m] S
= Method Size =1=] 0.0 1 1 = =
= Failure Definition Methodd =1 oo 1 1 —
= MHewvwer throwen Exception for the throws ol 1 oo 1 1 i
= hethod RHaming 47 0.0z 1 1
o Sweitch Staterment 21 oo =2 1 Metric...| Iterm=
= Additive Compound Assigniment 14 o1 = 1 a o return in the finally Block
= Hard Coding 3339| 2.58 14z 1 O release
= Ermpty Elock BEody 12 0.00 = 1 1| mlever throwen Exception for the throws clause
= Ermpty catc inally oc - -
= T Lislatall Iy B1 L3 s o.04 - 1 ZIReusin aJDBC resource
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= Local wariable Raming [=) .00 = il Local »ariable MNarming
= Faillure Definition Local wariables 1a5 o.11 = q 12 Empty Block Eody
= Collection Declarations i) o1 =] 1 14| additive Compound Assignrment
= Declarations in the Loop =02 015 1o 1 20/ order of DB resources release
= Dupllcarted Wwariable RHMarmes =26 o066 -1 1 21| Swwitch Staterment
=B Releasing a JDOBC resource s oo 1 1 23| collection Declarations
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Test Tool

= Unit/Integration Testing
= Try to detect problems with algorithms and/or logic (flow of control)
= Try to detect problems with manipulation of data (data structures)
= Try to detect method invocation problems
= Try to detect method response time problems

m Test and SW Process Model Map

= Identify Logic and Interface errors in the development cycle

Development Process

Higher Quality

Requirement SW Development
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Test Tool(Design)

\

Unit/Integration Testing — Test Design

Test Case Design
—Boolean Table & Source Code

: Supporting Optimized Test Case

-lnput & Expected Value Audit

-Test Suite

(Test Scenario Design
—Scenario per Class/Package/Project

\_—Transformation to JUnit Framework

describe
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Test Tool(Evaluation)

Unit/Integration Testing — Test Result Analysis

Test Result Analysis per Test Case
— Test Case Result Analysis : Pass, Fail, or Error
—Run—time Error Analysis : Error Trace, Error Message
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Test Tool(Evaluation)

Unit/Integration Testing — Coverage and Performance Analysis

Coverage Analysis : 30+ Coverage Metrics
—Control Flow Coverage: Statement, Branch
- Data Flow Coverage: All-DU Path, All-C-Uses Path, All-P-Uses Path
—Sequence Coverage: Activation, Message—send, Class
\_ Performance Analysis(Time/Run) : Bottlenecks Analysis
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Test Tool

(Evaluation)

\
Unit/Integration Testing — Historical Path Monitor
( Executed Paths Analysis per Test Case hYe A
—Unit Testing(Control/Data Flow) Analysis —Integration Testing(Sequence) Analysis
.Executed Code and Path . Executed Message and Path
.Control/Data Flow Coverage .00 Coverage
\ .Logic Error ) U .Interface Error )
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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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