
PPO 객체 진화에 의한 BPR-ISP-A/D 통합 방법론

김영석, 서효원 

한국과학기 술원(KAIST) 산업 공학과

요약

CALS, Enterprise Integration, Virtual Enterprise 등을 구현하는데 있어서 BPR (business 
process re-engineering), ISP (Information Strategy Planning), Analysis/Design 등은 필수 적이다. 

이러한 BPR, ISP, A/D 추진하는데 있어서 각 단계의 산출물은 유연하게 연계되지 못한다. 

그 이유는 각 단계가 접근하는 초점이 다르고, 산출물의 성격이 다르며, 무엇 보다도 각 단 

계의 전문가가 다르기 때문에 발생한다. 현재 기업이 각 단계를 추진할 때에는 반복적인 피 

드백을 통하여 정보를 공유 하거나, 각 단계의 정보 연계가 제대로 이루어 지지 않는다. 이 

러한 문제를 해결하기 위하여 BPR-ISP-A/D의 정보 연계를 유연하게 하기 위하여 PPO 
(Product-Process-Organization) 객체 진화에 의한 통합 방법론을 제안 하고자 한다. 그 과정은 

1) Real world 정보를 PPO 객체로 정의하고, 2) PPO 객체를 기반으로 BPR을 수행하여 

TO-BE model 을 만드는 동시에, 3) PPO TO-BE model과 함께 IT Architecture# 정의하며, 4) 
PPO 객체를 기반으로 Analysis and Design 과정을 통하여 Application system 객체 및 Data 
객체를 정의한다. 이때 PPO 객체는 Real-world 객체에서 Application system 객체 및 Data 
객체로 진화하게 되고 BPR-ISP-A/D의 seamless 통합이 이루어 진다.

여기서, 단계 1) 과 2)는 System Engineering을 통하여 이루어 진다. ARIS(Architecture of 
Integrated Information System, Dr. A-W. Scheer, 1998)개념을 도입하여 실세계를 정해진 규약 

에 따라 Model로 Mapping하고, 생성된 Model을 바탕으로 BPR을 수행하여 개선된 Model을 

산출해 낸다. 단계 3)은, IE (Information Engineering, James Martine, 1990) 의 ISP가 도입되어, 

설계업무를 지원하기위한 기본적인 시스템 구조를 구상하게 된다. 이와 함께 IT Model을 구 

성하게 되는데, 객체지향적 접근 방법으로 Model 을 생성하고 UML(Unified Modeling 
Language)을 Tool로 사용한다. 단계 4)는 Software Engineering 관점으로 접근한다. 이는 최종 

산물이라고 볼 수 있는 설계업무 지원 시스템을 Design하는 과정으로, 시스템에 사용될 데 

이터를 Design하는 과정과, 데이터를 기반으로 한 기능을 Design하는 과정으로 나눈다. 이를 

통해 생성된 Model에 따라 최종적으로 Coding을 통하여 실제 시스템을 구축하게 된다.

Key Word: BPR, ISP, Analysis & Design, UML, ARIS, PPO, Object-Oriented
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System Engineering: Definitions

SysE: Elements of System
□ Components (Structural, Operating, Flow components)

• The operating parts of a system consisting of input, process, and output. 
Each system component may assume a variety of values to describe a 
system state as set by some control action and one or more restrictions.

• Structural components
/ The static parts

• Operating components
/ 프로세스를 수행하는 parts

• Flow components
/ material, energy, information처 럼 바뀌 는 것.

□ Attributes
• The properties or discernible manifestations of the components of a 

system. These attributes characterize the system.
□ Relationship (Functional, Synergistic relationship)

• The links between components and attributes

하국과학기슬솨 등시공학연구시
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SysE: System and Subsystem

□ Subsystem
• System is made up of components, and any component can be 

broken down into smaller component.
• 계층(hiemrchical)구조誓 가진 두 시스템 중에서 낮은 수준의 

시스템

□ Objective : 어떤 수준의 시스템도 objective善 갖는다.

Q Environment
• 시스템의 Boundary^ Limits 밖의 모든 것들.

• 시스템은환경과밀접한관계羞 갖는다.

• (input, output, throughput)

心E6W 遂국로학기스읲 믛시공학연구칳

SysE: Definition of System Engineering

□ System engineering is
"the design, production, and maintenance of trustworthy 

systems within cost and time constraints”

□ Definition
• Structural Definition
• Purposeful Definition
• Functional Definition

心ECEW 所 卷국耳휴기스싄 틍시공하연구尊
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SysE: Definition of System Engineering

□ Functional Definition
Systems engineering is "an appropriate combination of theories and tools, 
carried out through use of a suitable method이ogy and set of systems 
management procedures, in a useful setting appropriate fbr the resolution of 
real-world problems that are often of large scale and scope"

□ Purposeful Definition
The purpose of systems engineering is information and knowledge 
organization that will assist clients who desire to develop policies fbr 
management, direction, control and regulation activities relative to forecasting 
planning, development, production and operation of total systems to maintain 
overall integrity and integration

□ Structural Definition
System engineering is management technology to assist clients through the 
fbrm나ation, armlysis, and interpretation of the impacts of proposed policies, 
controls, or complete systems upon the perceived needs, values, institutional 
transactions of stakeholders

KAfSTCEUb 方 한국과학기스읠 등시공하연구坦

IE: Information Engineering (1)
• Definition

-The application of an interlocking set of formal techniques 
fbr the planning, analysis, design, and construction of 
information systems on an enterprise-wide basis or across 
a major sector of the enterprise

• An interlocking set of automated techniques in which 
enterprise models, data models, and process models are 
built up in a comprehensive knowledge base and are used to 
create and maintain data processing systems

KAISTCElNb 所 한국과학기슬씐 등시공話연구실
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IE: Infbnnation Engineering (2)
• Characteristics

IE applies structured techniques on an enterprise-wide basis, or to a larger 
sector of an enterprise, rather than on a project-wide basis

IE progresses in a top-down fashion through the following stages
-Enterprise strategic systems planning
-Enterprise infbnnation planning
-Business area analysis
-System design
-Construction
-Cut-over

As it progresses through these stages, IE builds a steadily evolving repository 
(encyclopedia) of knowledge about the enterprise, its data models, process 
models, system designs.

KAtST<^Ub />9 한궄파학기스왆 등시공학연구실

IE: Information Engineering (3)

IE Stages Data Activities \

Strategy

Strategic ov«viewof 

the irifCTintrti<m 
needed to run an 

enterprise as 
effectively as possiNe

Strategic overview of 
how technology can 
be used to improve 

the enterprise

Analysis
Fully normalized 

logical data model

The processes needed to 
operate the enterprise. 
and how they integrate

System 
Design

Design of the records 
used by specific 

procedures

Design of procedures 
fbr executing specified 

processes

Construction
Application program 

view of the dMa

Design of detailed 

program logic or input 
to a code generator

KA^TCEUb />10 분국가학기수읜 픙시공학원구실
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SofE: Analysis & Design

Analysis

Analysis
Fully normalized 

logical data mode!

Fhe processes needed to 

operate the enterprise, 
and how they integr^e

System
Design

Design of the records 

used by specific 
procedures

Design of procedures 

fbr executing specified 

processes

CcHisiruction
Application program 

view of the data

Design of detailed 
program Jogic or input 

to a code generator

Diagram Types ( Activities)

• Fully normalized logical data
• Data Descriptions

jam Types ( Data)

• The processes needed to opera e the 
enteq>rise, and how they integra e
• Process Dependency 에odel 
, Process/Entity Matrix
• Process LifACycle Matrix

• Data Navigation Diagram
• Data-Flow Diagram
• Decision Tree
• Dialog Design
• Screen Layout
, report Layout
• Prototypes

System , Data structure Diagram
Design • D&ta Descriptions

P.W 한국斗학기스의 등시공학연구실

BPR-ISP-AD: Business Process Re
engineering

• 동적 비즈니스 리엔지니어링(dynamic business reengineering) 개 녕으로 급변하는 기업환경에 

대응하기 위하여 기업이 햫韋 나아갈 방향을 정하는 위치설정(positioning)활동을 수행한 牵 
본격적인 리엔지니어링 W동을 추구하는 과정으로 구성되어 있욤

• 이 방법론은 프로세스, 초직 및 정보 기술율 리엔지니어링 대상으로 하고 있으며 제2단계의 

“초기 충격뿐석'' 작업수행에서 고려대상이 되는 프로젝乓 각각에 대해 정보시스템 및 퉁신 
시스템,생산용량에 대한 초기 충격정도養 검토하고 있욤

KAISTCEUb /키2 한국과하기스싄 동시공학연구신
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BPR-ISP-AD: Information Strategy Planning
ISP Stages => Of primary interest to top management I Of primary interest to MIS planners I

1. Create an overview model of the enterprise: Maps the twsiness fbneti아is hierarchically. It associates these 
with the organizational units, locations, and the entities about which data is stored

2. Perform기ysis of (oals and problems: Creates a structured representation offlie 
goals and problems of an enterprise and associates them wifli departments or organizational 
units and with the management-by-objectives motivation of individual managers. Goals 

and problems are associated with information needs and systems

6. Entity 
-relationship 
modeling: 
Creates a chart of 
the entities and their 
relationships which 
is an overview of 
the data that must 
be stored in the 
enterprise databases. 
The entities are 
associated with 
business functions 
in matrix, and the 
matrix is clustered 
to find naturally 
cohesive groups of 
entities and 

functions

3. Perform CSF analysis: Is concerned with identifying those areas where 반ing$ must 
go right?' if the enterprise is to succeed fully. It is concerned with concentrating resources 
on the most critical areas.lt identifies critiod assumptions that need checking, critical 
information needs, and critical decisions for whidi decision-support systems are needed

4. Perform technology impact anafysis: Is concerned witii the extremely rapid evolution 
of technology and the business opportunities and tiireats created by it. It maps a taxemomy 

of new technology against the opportunities for new products, services, changes in 
corporate structure, and so on. Technology impact analysis attempts to identify and 
prioritize the opportunities and threats and bring them to the aKention of executives who 

can take appropriate action _

5. Perfonn strategic systems analysis: Is concerned with strategic opportunities for 
creating new systems to make a corporation more competitive. These "strategic" systems 

may require restructuring of the corporation or the way it does business rather than 
automation of what already eKists _

7.Establish priorities for business area analysis

BPR-ISP-AD: Analysis & Design

Analysis
Fully nonnalized 
logical datamodel

The processes needed ta 

operate the Biterprise, 
and how they integrate

System

Design

Design of the records 
used by specific 

procedures

Design of procedures 
for executing specified 

processes

Diagmin Types ( Activities)Construction
Application program 

view of the data

Design of detailed 
Drogram Igc or input 

to a code generator

Types (Dtta)

Analysis • F배 nonnalized lo^cal data
• Data Descriptions

• The processes needed to open e the 
entoprise, and how they Integra e
* Process Dqiendency Model
• Process伽 Uty Matrix
・ Process Lifecycle Matrix

• Dau Navigation Diagram
-Data-Flow IMagnun
■ Deciiion Tree
• Dialog Design

・ Semen Layout
・ rqxxt Layout
•Proc曲 pe$

E14 程국라하기스* 등시긍혹연구숱
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Approaches fbr SysE, IE, SofE, BPR

□
□
□
□
□

SADT & IDEF
Structured Analysis & Design
Object-Oriented Analysis & Design
UML
ARIS

KAISTCELab f.15 한국과학기슬읜 등시공학연구실
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Structured Analysis & Design

□ 구조적 분석 기법 뿌리

・ 뿌리:구조적프로그래밍
- 구조적 프로그래밍 - 시스템욜 기능에 의해 모듈화 시켜 분화

•I960년대 부터 발달

・ 구조적 설계 기법 - 설계 원칙됼욜 제시

・ 구조적분석기법-요구사항분섞

□ 구조적분석기법개요

・ 자료흐름도: DFD• 정보의 흐릉 & 변환 (기능)

・ 하향 접근: Top-down 방식 - 상위 레벨기능 -> 하위레벨 기능으로 분할
・ 계 층화: Layered or Leveling approach
- 기능 중심의 분할 & 계층화 개념 핊수

□ 구조적분석기법도구

・ 자료흐롱도 DFD• 프로세스 사이의 데이터 흐룧욜 강조

- 프로세스 명세서 - DFD의 말단 프로세스의 기능욜 명시

- 자료사전 ・DFD의 데이터의 정의

・ 개체관계도

・ 상태전이도

KWCELab PM 桩국파학기스싄 등시공학연구실

Object-Oriented Analysis & Design

□ 객체지향개념

- 시스템 요구사항 변환에 대한 수용

・ 객체.속성•관계養 알아내는 데서 시작

- 기본개념
/ object, attribute, behavior, class, relationship

・ 실세계 객체의 개념에 근간 • 실세계의 현상울 보다 정화 묘사
/ 어려운 몽용 분야에 적용 가뇽

・ 분석,설계,프로그래밍테스트등에동일한방법론 지원

- 재사용&확장성이용이

・ Prototyping, Spiral 방법 에 적 당

□ 객체지향 분석의뿌리

・ 객체지향프로그래밍&객체지향 설계에근간

・ 상항식 줘근 방법 • 객체 중심의
- 정보&데이터 중심의개발

- 객체養 정적인 정보 (attribute) 와 동작 (behavior) 추가하여 객체養 완벽하게 
정의 (기존방법 • 어色 기능이 어떤 데이터룔 참조하는지 알 수 없욤)

K시STCE5 〃頂 笹국가학기스씚 등시공학연구살
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UML(l)

State didgrAm

Requirements

、、箜
처 if』트느rCotlaboration d»Agr«i-n

C>«v«fop«rs create the v»rioui UML diagrams •« rte«d«d. However, :

• in fsct, “、developing 
SaiesWeb we

ums Popkin Software', 
BPR tc하, but vw 

couki Kav«s. We cou)<X.
«lso have created a

LOVEM diagram 
rising an activity 

dL“E・m_

dt«yr«ms to our 
Mqu«rx:« diagrams «n<j 
trorri CRC diagram* to 

diityrarns *and 
：et Off to M r«pid 
Keaciitnrt.

Activity 
di»gr»ni

SaK^iMinc* 허

Once we croAtacl our 
them erw，<re*ate mor** 
*pecidli<Ev<l <Ji«yrof»s 

very quickly-.

Mnc« «»ch 遍由iae and «li assocMtcci lntoiwatk»n is ctoced in tK« SA/Oto)«ct Archlt«ct 
vocyc.lufMfdin for Rhe SatesWcb application, mo»t rt«w ctlnyr.*rr<» from

inlormotiofi atrwady in thiR repository. This Is «sp«*cUI1y true in design. wh«-n 
diagram> Ar* ♦clMoeecd with infr«»triic<Mre objects, or when pr«>«MHtbig 

component* ar« in
,—、.. 、、.、

,---- 、.___
Popkin Software's 
SA/Obj®ct Architect 
development 
environment

SA/Qbject Arctilt«ct ency디 6pedh・

戶 19 한국과학기슬읨 동시공학현구실

UML(2)
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戶.20 한국과학기金읜 등시공학연구실
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ARIS(l)

븐국라 학기스싄 등시공학연구실

ARIS(2)

KA^TCEI^b P2 霍국라학기스싄 등시긍학연구쉬
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ARIS (3)

P3

PPO Model

PA 한국과 학기슬의 등시공학연구실
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PPO based BPR-ISP-AD

2) TO-BE PPO Objects
程국가하기스은 등시공학연구쉴
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Object Modeling: PPO

BPR: PPO Reengineering

System Improvement

5樹衲y imprpM时希加 
miriW change 

。(禮曲触버 岫軸顽於.
purpose, orfirocesses.

卜 LesWT medusa 
products and systems to increase 
(xgarizatioftflinclionaH/.

*Ladt(<ifiiegra*Hlyvd
I dup■화S 혋珈c&여하編y
I $峰・湖审*僧1輸岫 

pertormnoebeneffis.
비ie히版 

intamai miilance to change.

SyMMi Megntkm

*%stemrica^ 버■神！이。es 
iTfwimpmvmantofMai 
o^aruationalcapMty.

•PtacB more focus onlechnotoQicfli 
。。倒I서Wy and ir*m#ion』 
허函蝴f如soSMiz셃y 
uriis Vian onirtentepMdefice 헎

사範如 ^emimprowmrrtamf 
福險絕 of new titans Mil 
岫i&orlMaQf底

* 片08唧*吩 gn Impzw 
이*・5細而r브版 as 
Mrasf 1(5
헤p・i혀j영였！*OimgEds.

Figure 8«36 Repc部히甘舗師： pfJwa lev버$ f이r. .prQguq r咬gh*滩rin亀 訓谜 
characteristics.

着국耳박기스읲 동시공학연구슅
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BPR: PPO Reengineering

Process Reengineering

•Syslematicaly attend to redasgn 
new motive processes for tn 
production of more cost effedwe, 
higher quaHy, and customer 
rttpon^ve pra^ds.

* This may be implement in 
rasponMtocompeMcrchaBenees 
aodter to better safis^r custonefs.

*ThFMybeMric紙比a sin脚 
proc^irnplemeflled^ response 
tooper罰ohal crises, andw/hout 
potential need for oganizational 
cufcn and leadership dwigeil 
ir^itomanled lor product 
improvement reasons only.

* This may be fesponstve to planned 
＜哗心峋스1 chagasg.

Figure 8.37 Representation of j^otess reengineering and ass(Kiat«l characiwistrc$,：：;f；＜?
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BPR: PPO Reengineering

Organlzatkmal Network 
Reengineering

♦ Redeploy improved IT systems for 
er^iced management 
effectiveness and operational 
efficiency.

♦ Redeploy improved IT systems for 
enhanced Ofgariz 슬lion* learning 
and toowtedge leveraging across 
the organizatntv effectiveness in 
the marke^ace and wi coping wit 
competitors.

♦ This involves enhanced straie^c 
scoping decisions and resufts.

*h involves enhanced capabiti^ 

極由时내留tis蘭部버d的伽.

Organizational Scope 
Reengineering

* Systematic醐y attempt to 
strategically position the core 
oompeiendesofthe organization 
on aitical perionnance measures.

* Make a fundamental effort to 
chaSengothe present 戒rudg 
luncton, and pupose o! the 
organization.

* Focus major effort at top down 
redesign of efforts at this and lower 
organizational levels lor enhanced 

애ediveness and 麻細km

Level V

Level IV

Figure 8.38 画)心station of two levels for organizational reengineering and associ- 
ated characteristics.
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