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BackgroundBackground

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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ProductsProducts
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.

Java

JSP

C, Pro*C

C++
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SW Quality Tool
(SW Metrics)

(Reverse Engineering)

Impact Analysis Tool

Code Checker Tool

Testing Tool

Function Point Tool
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SolutionsSolutions

System Understanding & Estimate Static Analysis

Source
Code

Software
Quality

Function
Point

Code
Checker

Unit/Integration Test

Test
Design

Coverage
Testing

Test
Drivers

Test
Results
Analysis

Visualization and Metrics Reporting

Reverse
Engineering

SW Cost
Estimate

Soft4Soft – Software Quality Assurance Solution

Software Process Model and RESORT Products Map
Development ProcessDevelopment Process

Product ManagementProduct Management
Requirement

Higher Quality
SW Development

Quality Assurance(Verification,Inspection,Testing)Quality Assurance(Verification,Inspection,Testing)

TestTestCodeCodeDesignDesignAnalysisAnalysis

Automatic
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RESORT for Java ToolsetRESORT for Java Toolset

System Understanding & Estimate Static Analysis

Source
Code

Software
Quality

Function
Point

Code
Checker

Unit/Integration Test

Test
Design

Coverage
Testing

Test
Drivers

Test
Results
Analysis

Visualization and Metrics Reporting

Reverse
Engineering

SW Cost
Estimate

Product Development and Management Process with RESORT

ToolsTools FeaturesFeatures

SW 
Quality

(Reverse)

SW 
Quality

(Reverse)

Automatic Diagram Generation(UML Diagram)
Understand both the Design and Architecture of SW
Various OO Quality Measurement(size, structure)
Multi-Reports to monitor&manage SW Quality

Automatic Diagram Generation(UML Diagram)
Understand both the Design and Architecture of SW
Various OO Quality Measurement(size, structure)
Multi-Reports to monitor&manage SW Quality

Coding Error Detection (Application, DB Interface)
Multi-Reports to monitor&manage Code Quality
Coding Error Detection (Application, DB Interface)
Multi-Reports to monitor&manage Code Quality

TestTest
Unit & Integration Testing
Code Coverage & Performance Analysis
Graphical Monitor of Historical Test Results

Unit & Integration Testing
Code Coverage & Performance Analysis
Graphical Monitor of Historical Test Results

Function 
Point

Function 
Point

Automatic Function Point Calculation
SW Productivity and Cost Evaluation
Automatic Function Point Calculation
SW Productivity and Cost Evaluation

View TypeView Type
Diagram: Class/Package
Sequence/Collaboration
Control-Flow/Data-Flow
Source Code Browser
SW Quality: OO/Halstead/ 
Package/Quality/System

Diagram: Class/Package
Sequence/Collaboration
Control-Flow/Data-Flow
Source Code Browser
SW Quality: OO/Halstead/ 
Package/Quality/System
Audit per File/Class/Method 
File/Class/Method Inspection
Audit per File/Class/Method 
File/Class/Method Inspection

Test Case Design 
Control-Flow Testing
Data-Flow Testing
Sequence Testing

Test Case Design 
Control-Flow Testing
Data-Flow Testing
Sequence Testing
FP Size
FP Estimator
FP Counter

FP Size
FP Estimator
FP Counter

Code 
Inspection

Code 
Inspection
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SW Quality(Reverse Eng.) ToolSW 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 ProcessDevelopment Process

Product ManagementProduct Management

Quality Assurance(Verification)Quality Assurance(Verification)
Automatic

Requirement
Higher Quality
SW Development

TestTestCodeCodeDesis gnDesignAnalysiAnalysis
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SW Quality SolutionSW Quality Solution

SW Quality Measurement and Expected Effect
Identify high-risk components in the short-term
Consider portability and reusability in the long-term

-ISO 9126-3 Maintainability EvaluationAnalyzability , Changeability, Stability, 
Testability

SW 
Maintainability

-Well Designed (Structured) Package 
Identification
. Component Candidate Identification

Package Quality Measurement
-Package’s balance between 
abstractness and stability 

System Design

-ISO 9126-3 Usability EvaluationUnderstandabilitySW Usability

-Impurity Code Prevention
-Program Size & Run-Time Reduction
-Testing Cost-Saving

SW Optimization Measurement
-Code Optimization

SW 
Optimization

-SW Quality & Productivity Improvement
-SW Maintainability Improvement
-SW Reusability Improvement
-Testing Cost-Saving

SW Quality Measurement
-Method Size & Structure Metrics
-Class Size & Structure Metrics
-Class OO Metrics 

SW Complexity

-SW Problem Identification
-High-risk Components Identification

SW Potential Error Measurement
-Architecture’s Potential Error

High-risk 
Components 

EffectQuality sub-characteristic Quality 
characteristic 
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Reverse Engineering ToolReverse Engineering Tool

SW Quality - Reverse Engineering
- Automatic UML Diagram Generation

.Class(Package) Diagram

.Sequence Diagram

.Collaboration Diagram

-Support Various Visualization

-Analyze Detail Design&Architecture of SW

-Identify High-risk SW Structure

-Prevent SW Potential Problems

Object 
related to 
Method

Control 
Statement 

Method

Message
Send

Code 
Highlighting 
for Notation

Additional 
Information 
for Notation

Logical 
Structure 

Tree

Sequence 
Diagram
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Reverse Engineering ToolReverse Engineering Tool

SW Quality - Reverse Engineering
- Automatic Graph Generation

.Data-Flow Graph

.Control-Flow Graph

.Source Code Browser

-Control-Flow Analysis and Understand

.Algorithm Structure Visualization

.Structure Complexity Identification

.Unconditional Structure(goto/exit/label)

Control 
Structure

Control-Flow

Control-
Flow 

Graph

Code 
Highlighting 
for Notation
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Reverse Engineering ToolReverse 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.
.Data Flow: Local/Global Variable, etc.

-Size, Structure, OO Metrics

.SW Structure Analysis & Understand

.High-risk Analysis of SW Structure

.SW Complexity, Performance, etc.

Metrics 
Types

Measured 
Value

Reports per 
System/Package/

Class
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SW Quality Tool(Evaluation)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

-OO Metrics

.SW Size Metrics Evaluation

.SW Structure Metrics Evaluation

.Object-Oriented Metrics Evaluation

Bad Quality

Evaluating  
SW Quality 

per Class

Max
Value

Min
Value

Max 
Value

Min 
Value
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SW Quality Tool(Evaluation)SW Quality Tool(Evaluation)

-Package Metrics : Well Designed(Structured)/Reusability Package Identification

-Halstead Metrics : Non-optimized Code Evaluation

-Quality Metrics : ISO 9126-3 Maintainability Evaluation(Excellent, Good, Fair, Poor)

-System Metrics : Project Component Summary

Good 
Package

Useless 
Package

Problematic 
Package

Poor 
Quality

Package 
Metrics

Quality 
Metrics

Good 
Quality

SW Quality - Software Metrics
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SW Quality –

untestable program (very high risk)51 or more
complex, high risk program21-50

more complex, moderate risk11-20
a simple program, without much risk1-10
Risk Evaluation (ref:CMU/SEI TR)V(G)

V(G) = 3V(G) = 3

Internal ComplexitySW Quality – Internal Complexity

V(G)(Cyclomatic Complexity)
(Measure) measuring the control flow complexity of method in a method
(Analysis) SW Complexity, SW Maintainability, Performance, Unit Testing Planning(Effort)
(Evaluation) 1% Bad Quality – Re-Design, Method Decomposition

321 ≤ V(G) ≤ 651 ≤ V(G) ≤ 20 2,100

# of ViolationMeasure ValueRecommended Value# of Method
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SW Quality – External ComplexitySW Quality – External Complexity

NOUM(Number of Used Methods)
(Measure) measuring the set of all methods that can be executed by a method 
(Analysis) SW Complexity, SW Maintainability, Performance, Integration Testing Effort
(Evaluation) 16% Bad Quality – Re-Design, Method Decomposition

3431 ≤ NOUM ≤ 62301 ≤ NOUM ≤ 100 2,100

# of ViolationMeasure ValueRecommended Value# of Method

Method 
Call

Measured 
Value
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SW Quality – Package DesignSW Quality – Package Design

DIST(Distance from Main Sequence )
(Measure) measuring the degrees of abstraction and stability of a package
(Analysis) System Extensibility, System Changeability
(Evaluation) 66% Bad Quality – Re-design

740 ≤ NOUM ≤ 0.70 ≤ NOUM ≤ 0.4111

# of ViolationMeasure ValueRecommended Value# of Package

Measured 
Value
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Code Checker ToolCode Checker Tool

Code Error Detection
Readability
Performance
Run-time error(DB Interface) – Memory Leak

Code Quality and SW Process Model Map
Identify source code problems early in the development cycle

Development ProcessDevelopment Process

Product ManagementProduct Management

Quality Assurance(Inspection)Quality Assurance(Inspection)
Automatic

Requirement
Higher Quality
SW Development

TestTestCodeCodeDesis gnDesignAnalysiAnalysis
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Code Inspection SolutionCode Inspection Solution

Code Inspection and and Expected Effect

-Performance Increase

-Dead Code Prevention

-Memory Leak Prevention

-System Load Prevention

-Testing Cost-Saving

Performance and Memory Guideline

-Variable, Control, Exception Statement 
Rules, etc.

-Unused Variable & Method Rules

-I/O Resources Release Rules

-System Statements Rules

-EJB Statements Rules

Potential error 
and 
Performance

-Performance Increase

-Memory Leak Prevention

-System Load Prevention

-Data integrity

Performance and Memory Guideline

-BC4J Resources Release Rules

-JDBC Resources Release Rules

-JDBC with Framework Resources 
Release Rules

DB Interface

-Readability Improvement

-Easy to Maintenance

Layout Style

-Naming Convention Rules, etc.

-Indentation & Comments Rules, etc.

Readability

EffectInspection sub-characteristicInspection 
characteristic
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Code Checker ToolCode 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 
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Code Checker ToolCode Checker Tool

Code Inspection - Code Checker
-Code Inspection per File/Class/Method

.110+ Rules(Customizing Quality Goals)

. Reporting Violation code& Messages

- customize and extend coding rules

-Coding Style Inspection

.Improving Readability & Maintainability

-Performance, Memory Leak Inspection

.Preventing Coding Errors

Violation 
MessageCustomizing 

Audit

Coding 
Rule 

Description
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Code Checker ToolCode 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

Violated 
Rules
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Test ToolTest 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 

Test and SW Process Model Map
Identify Logic and Interface errors in the development cycle

Development ProcessDevelopment Process

Product ManagementProduct Management

Quality Assurance(Testing)Quality Assurance(Testing)
Automatic

Requirement
Higher Quality
SW Development

TestTestCodeCodeDesis gnDesignAnalysiAnalysis
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Test Tool(Design)Test Tool(Design)

Unit/Integration Testing – Test Design
Test Case Design
-Boolean Table & Source Code

: Supporting Optimized Test Case 

-Input & Expected Value Audit

Test Scenario Design
-Scenario per Class/Package/Project

-Test Suite

-Transformation to JUnit Framework

Test 
Scenario

Test Case

Test Data 
Editor

Test Case  
작성을 위한
보조 정보

Additional 
View to 
describe 

Test Case
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Test Tool(Evaluation)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

Pass 
Notation

Error Message for 
Source and 

Scenario Program

Fail
Notation
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Test Tool(Evaluation)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

Performance 
Analysis

Coverage 
Analysis
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Test Tool(Evaluation)Test Tool(Evaluation)

Unit/Integration Testing – Historical Path Monitor
Executed Paths Analysis per Test Case
-Unit Testing(Control/Data Flow) Analysis
.Executed Code and Path
.Control/Data Flow Coverage
.Logic Error

-Integration Testing(Sequence) Analysis
. Executed Message and Path
.OO Coverage
.Interface Error

While문 4회
실행 후 Logic 

에러

Control Flow Testing 
Path

Logic Error of 
While 

Condition

Sequence Testing
Path
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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@soft4soft.com
Technical Supports : info@soft4soft.com

www.soft4soft.com
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