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Abstract

The Government established the PMO guide to carry out systematic and successful public information service
projects efficiently and effectively. However, if you look at the PMO guide, it is made up of only process-centric
management elements, and it is difficult to find out the management elements about whether the target product is
implemented well. The IT audit provides the checklist of application systems, databases, and system architectures for
the implementation of target products. The PMO is eventually a management activity to implement the target
information system, and it will be needed to include product perspective management elements to implement the
target product. In this regard, we developed an integrated PMO framework and checklist that incorporate product
management and process management. In addition, this paper presents the important management elements among
PMO management elements by analyzing cause and effect relationship between those elements. If this result is
applied to the public information PMO project, we expect to be able to develop information systems successfully.
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Table 1. Studies of PMO framework

Sources Explanation

Hill 1] 5 areas, 20 PMO management elements
are presented.

Hubbard et | 40 PMO management elements are

al [2] presented.
13 PMO management elements are

NIA [3] o . i
presented for public information projects.
9 management elements are presented.

PMI [5] The weights of management factors are
presented for various types of PMOs

Michael [6] 4 areas, 27 PMO management elements
are presented.

Purohit [8] 4 areas, 8 PMO management elements
are presented.

' 4 areas, 19 PMO management elements

Jimmy [9]
are presented.

Oradle [10] 3 areas, 18 PMO management elements

are presented.

Kwak & Dai | 6 areas, 32 PMO management elements
[11] are presented.

Hurt & 6 areas, 25 PMO management elements
Thomas [12] | are presented.

Dai & Well | 13 PMO management elements are
[13] presented.
Hobbs & 27 PMO management elements are
Aubry [14] | presented.

Dietrich et al| 3 areas, 16 PMO management elements
[15] are presented.

Ayyagari et | 3 areas, 25 PMO management elements
al [16] are presented.
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Table 2. Procedure of content analysis

Step Procedures

1 Create a category for a first element

If the next element does not belong to the

2 first category, create a new category.

3 Distribulte the following elements to similar
categories

4 Existing categories can be merged and

separated to create new categories

5 Proceed until all elements are classified.

The non-classifiable elements are classified
as miscellaneous.

Classify until the miscellaneous elements are
less than 5%.




Journal of KIIT. Vol. 17, No. 2, pp. 117-131, Feb. 28, 2019. pISSN 1598-8619, eISSN 2093-7571 120

oM REZEHY 7S 88T &

AE Satel PMO B QA4S EFD

17]. A7At w7t & 29 AAE webA

27 2R/ &, AFAe AE7PE ThiA,

Bl o] E(Reliability Table)S AH&-3te] HFoll

12 RS ERIGTE BR7F YAHY, 3
2]

g
R

m\l
& e
- q
-
my)

o i o

rol t ofr

S
o
fru
22

(o)

ot

o
o
fm

ofstal, &oJE Foted £ T AP
o E7l oig o] ANHA Aes
Z|4+(Categorization Index)Z  ZA3c) A
80%°1dolH FTdt FFolaL 90%0] gl H
ol FH17).

M e o 2 o> N oxe

b
e
o

¢

e N du du du (o

& 1 fe A de

o

2.2.2 DEMATEL 7]

DEMATELS B38| H8fle 845 ko] @
FAAE B3] skl Avinke] Battelle 71d <
T-Ao) A 7jEslsity. DEMATEL 7S 845 7F
o FYgAAE BHske 1 T W Fol 8
2 dHA om, gA @A AAE Falo 9
S 18][19].

A WA, AR ARA, mEe AE A 2
2(i)7F 824()A HAE FFEY HAES 73
St &, ol A4S o83t HHES AFEdY A
% &) D (DRM, Direct Relation Matrix)e E=Z3Ht
3

= A7t molA AT ghe et

ai=L31x (1)

T WA, DS Gzl GAEA, FE 4
oA e e HAgy 4o T HUHg Fol
2 % ol &3t Afsltd ™ NS T, A
), 33 2tk

T T
s=max|maxy, A max Ay 2)
j=1 i

=1

N=—4 ©)

A WA, TS FEYFAA YL (TR, Total Relation
Matrix)o|2}al & o], TP ol P& NS
, GAES A Pholr A @)9F 2ol I

0] E]—

B

T=N+N+N+ +N"=NI-N)! 4

u RA, dd8aet AHQAE FElEte 9
oitt. F& 1A 2o dRI B HD= ol &
3k, YJAED-R)Y FAEDR)E 73 A=
Zko] D-R>00]| Ul ieba &3l D-R<0o]H A
oty gk

D= [Di]"Xl: [Z Tz]} ®)

oA WA, YFBARE &S] A% 712
(Threshold) & AT} 7|EHS PET 8450
BargkolaL, A (1% ZTH19).

IPNEY

o= - 0

o WA, FF TolA ZEHES 2 #$E ol E
st YIFAAEE =28t



Journal of KIIT. Vol. 17, No. 2, pp. 117-131, Feb. 28, 2019. pISSN 1598-8619, eISSN 2093-7571 121

1) Collect PMO management elements

v

2) Standardization of collected PMO
elements terminology

v

3) Perform content analysis by
categorization, reliability attributes

v

4) Casual and effect analysis by experts
survey and DEMATEL method

v

5) Analyze casual & effect relationship
of PMO management elements

'

Oz 1, AFHEA
Fig. 1. Research procedures
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Table 4. Planning step management elements and
sources

7190 olgdtd ARIIES AdE FHE L, Source Management elements
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AFEA A ZA PMO #E| 84 7He dEdAE Cycle Quality Plan
=2 w28y €9lolx, ATelx S Bagith Frameworkl6] | petomance Measures
SQALD) ;?(;}Zitc tdcra‘?/\cleiE)v\pl)ment plan and quality plan
32 MEZ 9 m2A2 H2les 7 o fu ST ,
o high-level requirements
Visualization business requirements, goal review
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Table 3. Prior studies for target product development
Sources Explanations

IT supervision manual

Information system supervision manual, which presents check items to be checked by life
[4] cycle for application system, database system architecture and security area

Michael [6]

4 SDLC and 56 management activities are defined to develop target products.

Software Quality
Assurance [20]

In order to manage software quality, management aspects of product perspective such as
standards, reviews, contract review, and quality management are suggested.

SW development quality
management [21]

Define the quality activities to be performed to develop the target product by SDLC

National Competency

Standards [22] implementation.

Competency unit, It defines the unit of capability that a developer should have for product

SWEBOK [23]

Define activities to be performed for product development by SDLC.

ISPMA [24]125][26][27]

This defines 7 categories and 39 management activities for successful product development
of enterprise information system

Pragmatic [28]

7 categories and 37 management activities are defined to develop target products.

Weerd [29]

4 categories and 16 management activities are defined to develop target products.

Ebert [30]

18 management activities are defined to develop target products.
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Table 5. Analysis step management elements and sources
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Table 6. Designs step management elements and sources

Source Management elements Source Management elements
product definition SPMBOK - '
SPMBOK legal and IPR management (24127] user experience design
[24]-27] release planning configuration management
product requirements engineemng SQA [20] software qual@ty metrics
SPM 3] voice of customer understanding software quality standards
product definition and requirements design review
UI/UX environment analysis Egg:lﬁ?lgogr%tyugﬁgcase model
UI/UX planning
. user I/F report
NGS Learnin UIUX needs ana|y3|$ internal and external I/F design
g | UI/UX cqnoept planmng permission design
Module UI/UX cuide production component detail design
[22] check requirements unit test plan
DB requirements analysis . detailed analysis of current business and
conceptual data modeling Information data identification
data standardization System entity class refinement & detailed design
it h backup and recovery policies
SWEBOK Sc!cgli?e?mr:r?tilri;n;n?is initial data deployment plan
[23] au X yf i data transition plan and design
requ!remens speq |pa on technical verification (prototyping)
. . requirement verification final architecture
Project Life Requirement Specifications security design
Cycle Traceability Matrix system installation and verification plan
Framework Use Case Development system transition planning
6] Test Plan Ul architecture design
requirements Ul desion
SPM (28] using scenarios u protQtyp|ng )
National application design
requirements gathering Competency screen design
requirements selection functional modeling
SPM [29] requirement organizing Standards static model design
requirement prioritization [22] dynamic model design
requirement selection logical DB design
physical DB design
use case model data Transition design
Information |- deriving concept classes basic design
SySTem AUd|t SySIem I/F prototyplng core design |ssues
[4] deriving conceptual level entities SWEBOK software architecture and architecture
conceptual architecture 23] analysis and evaluation of design quality
) ftware design specification
SQA [20] quality management standards 28ftware design strategy and method
analysis of current business functions functional design review
defining functional requirements screen design review )
defining function |nterna| and external I/F review
. U unit test plan review
review applications technology application schedule
PMO current DB analysis PMO review development standards
Technical review DB requirements Techrical DB modeling review
Support review data modeling echnica DB performance design review
13 current system analysis Support [31 | packup and recovery policy review
review requirements initial data deployment plan
review architecture definitions data' transition plan '
review security requirements architecture design review
review security analysis results review system installation verification
security design review
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Software software design I8 AECHA 2| 7 ¥ EX
Visualization test case design Table 8. Test step management elements and sources
(23] design review Source Management elements
Project Life Cycle | project plan(baseline) software testing
Framework [6] | system design SQAI) contract review
build test environment
¥ 7N oA 22| Vs ¥ EA integration test
Table 7. Development step management elements and Information system test
sources System Audit | manage test results
[4] system optimization
Source — Management elements user / operator Guide
SPMBOK engineering management user acceptance test plan
[24)-[27] quality management :
- - Software white box test
Sloﬂwarel so‘rtyvare coqle implementation Visualization | unit test
Visualization | static anaIyS|§ 1] system testing
[21] code Inspection . ,
— Project Life .
SPMEbert] | engineering management Oydle test analysis report
functional implementation sufficiency, Framework [6] performance measures
completeness -
user I/F Convenience . ul tgstlng
internal and external I/F implementation National appllcatlon te;t ma”agemem
unit test plan review Competency !mplementlng information systems
integrated Test Plan Standards |nformat|on system packaging
Information | table implementation (22] data quality management
System Audit | database Performance secure DB performance
[4] implementing Access control test basics
Transition program creation / testing and SWEBOK test level
data transfer 3] test techniques
system introduction / installation and test relationship measurement
security environment construction test procedure
system component verification integration test result
system test plan user test plan
function implementation rate PMO Technical| initial data building
SQA [20] interface implementation rate Support [3] deployment review, reconciliation
peer reviews system test result review
ul implementation review system transitions
National application Implementation
Competency | screen implementation E 9 HjEDHA 2 75 ¥ X
Standards | implementing data /O Table 9. Deployment step management elements and
[22] integrated Implementation SOUMCES
DB implementation
SWEBOK software foundation Implementation Source Management elements
(23] structure management SPMBOK product launches
SPM [29] scope change management [41-27)
development standards compliance review SPML 29] produAct launch . . .
review the implementation results Information Inlsltalllng / deplqymg operating envwoment
unit test result review System Aud Initial data building and data conversion
PMO review of Integrated test plan 4] system and work conversion
Technical DB implementation review user acceptance test
Support [3] | system introduction and installation review SQA [20] contract review
system component review maintenance basics
system test plan review SWEBOK | maintenance key issue
review security implementation results 23] maintenance process
e | e pemtoren o 0w
ntegration
Framwork (6] cgrato SPM 130] launch preparation
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SPM [28] launch plan

installing and deploying operating
PMO environment
Technical deployment review, reconciliation
Support [3] | review system transitions

technical application result table
Project Life . ) )

post implementation review
Cycle i o ’
Framework [6] project transition checklist
Experts User education
opinion Technology transfer
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Table 10. PMO management elements of product's view

Lifecycle | Code Product management elements
D1 | Define product goal

D2 | Product development plan

D3 | Current business & system analysis
Analysis D4 | Requirements analysis

Plan
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1) Collect PM management functions with process view

v

2) Perform pre-processing to exclude unnecessary
management functions

\Z

3) Perform content analysis(categorization, reliability
attributes)

a8 3 ZZM A ZEel PMO HATE R}
Fig. 3. Research procedures of PMO with process view
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Table 11. PMO management elements of product's view

D5 | Review Cenceptual design

D6 | Analyze detailed business
Design D7 |UIJUX & design review
D8 | Review prototyping

D9 | Review source code

Develop | D10 | Review functions & UI/UX
D11 | Product Review test plan
D12 | Unit test
Test D13 | Integrated test
D14 | System test
D15 | Evaluate target product
Deploy 1
1

6 | Deploy product
7 | Review maintenance plan

322 ZEA 2 #Fe AP N

zZ2A2~ #AHe PMO ZHd9aE 19 37
2ol Al @Al AAE Fako AEegdch A A

Managements  |Code|Sources of process management
Schedule | P1 | [2516l8]9I10115]17)1311[32](33]
Quality P2 | [215eN1513111321(33]

Human P3 (I2l5N6l7I8leI It 101 3] 41015]
Resources [171311(32](33]
Scope P4 | [2151E1913111321(33]
oo Comm. P5 | [17]131][32](33]
. 4 13|14
0oss | Risk p | IS gl
Procurement| P7 | [1]12][5](8](311(32][33]
Secure P8 |[2]
Included change&stakeholder mgt
Integrated | P9 | [I2I5NEN7ISIOM101 11]112][13][14]
(1517131132133]
Con-| Arbitration | C1 | [1)12](5][14]
sulting| Mentoring | C2 | [1)5l6][7][10111]13][17]
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Review target business and business analysis Review source Review unit test implementation
prod uc;ch{jﬁnit\'On current system(D3) D8) code(D9) (B12) product(D15)
Review Review UI/UX and Review

requirements product design implementation

Review integrated = Review transition

analysis and D7 . test(D13) of product(D16)
Review product product range(D4) ©7 functions(D10)
development plan : Review Review test pl . Review
(D2) Review concept prototyping eweleels plan  Review ;)fiem test maintenance plan
level design(D5) 08) (b1 (B14) 017)
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Review schedule management (P1)

Review quality management (P2)
Review human resource management (P3)
Review scope management (P4), Review communication management (P5)
Review risk management (P6), Review procurement management (P7)
l Review secure management (P8), Review integrated management (P9)
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Fig. 4. Integrated PMO framework for consulting, product and process view
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Table 12. IT Development expert respondents summary

b2rel SEA Qo

Class Summary
IT careers Average 25.3 years
Professional engineer 13 people
Certification | Auditor 8 people
Special engineer 2 people
Sex 19 male, 2 female

E 13 PMO #2|24 7te| olnjtA Z
Table 13. Cause & effect analysis result of elements

PMO Management elements| D | R |D+R| D-R

C1 | Arbitration 40128112 | 68

C2 | Mentoring 5513124 | 86

Dy | Feview target product 29 |-59|-30| 88
definition

Do Review product 27 1-631-35! 91
development plan

D3 Review current business 10l-661-561 76
and current system

D4 Rewew requirements 17174 |-58] 91
analysis and product range

D5 Reylew concept level 17 1-801-63| 96
design

D6 Rewevy detailed business 18l -561-74| 38
analysis

o7 | Review UIUX and product 15 -a4|-59| 28
design

D8 | Review prototyping 00 |-64|-64| 65

D9 | Review source code -68| 27 |-41| 94

D10 Rewgw implementation 51| 20 [=31] -71
functions

D11| Review test plan -48| 20 |-29| 6.8

D12| Review unit test 56| 36 | 20| 93

D13| Review integrated test -45| 46 | 0.1 | 91

D14| Review system test -40] 51 | 1.1 ] 91

pis| Evaluation of 24| 38 | 13| -62
implementation product

D16| Review transition of product [-2.8| 7.2 | 44 | -10.0

D17| Review maintenance plan [-1.9] 68 | 49 | -88

py | Review schedule 09 |-12]-04| 21
management

P Review quality 9l 17 |-12]| -46
management

3 Review human resource 121 03 |-09| -15
management

P4 | Review scope management |-05] 0.3 |-02| -0.8

P5 Review communication 161-211-06l 37
management

P6 | Review risk management 1.7 |30 |-13] 47

p7 Review producrement 191-031 17| 22
management

Pg Review secure 16l 07 |-09| 23
management
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Fig. 5. Casual and effect diagram of PMO management elements
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Table 14. Explanations of groups of Fig. 5

Group Elements Explnanations
N L el
D3, D4, D5, D8 P grotp
to product goal
B |Ds D7 Reylew group fer detailed .
business analysis and design
P1, P2, P3, P4, .
C |Ps P P7. P8 Group that reviews development
Pg progress from a process view
DY, D10, D11, | Group that implements the
D |D12, D13, D14, |product and tests whether it is
D15 fully implementded.
E | D16, D17 Group on system operation
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