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Abstract

Along with the development of the scale of the telecommunication
industry, today integration service are conducted rapidly. SW became
value of the final end and key factor to determine. It is reality that SW
size and complexity is gradually expanded. It is important to develop SW
to competitive.

However, the reality is difficult situation to make and to manage.

SW developing scene is still on. Project manager is empirical assessment.
Because the difficulty of managing is clear. In order that the
competitiveness of the industries SW field management techniques and
systematic and quantitative manages technology secure, Project
stakeholders have a shared understanding of their management technology
system and Quantitative elements are needed competitive edge control
technology.

In this paper to seek ways to be able to address this (less than
PMBOOK) give leading researchers in project management based on
knowledge systems engineering SW to conduct an investigation. Capability
Maturity Model Integration process (less than CMMI) based on reciprocal
crossing over analyze possible. Divided control index items based on
quantitative consideration the academic projects.

And project management system (less than PMS) based on a

consideration of the selected PMS and introduced in companies. Bring
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(less than SCM).
Selected PMS the project based on data about the impact and effect
indicators of controlled by identifying a systematic and objective analysis
of the information on the contents.

Further, this will constantly developed in the future through a study.
To be carried out in front of the project control, coupled with the body

of knowledge on PMS to extend to suggest the direction.

Keyword : Project, Project Management, PMBOK, CMMI, Project

Management System(PMS), Project Management KPI
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HAE #Ag Z=2A 27 ddEo e CMMI #E2e =2
AE #YE 93 PMBOKS 1071# A YEYHLS <% 2-5>
3}

[® 2-5] CMMI Z2A| 2~ 9493} PMBOK A 49 g F+&

CMMI PMBOK
s ol zZaAz FY 2494 e
ST} 5 weAE
a7 & 2~F5T 233z gk AY
e

B8, 233, AL A
A = QA7 | 2 goo] AF B =

- 3 A=
Z2AE A8 A4 o, P23, AFUA | ZHE AYH A4

o4
Z2AE 749} AR, SERSE
gD Ao D] 223 7HA]
Qs 75 }
a7t el ol AR, &= WA At B
zaAzsh AR F | FdAY
=4
Anz FHET
T4 e B (A8EE) A3
=3} 74 - (ko= AL8)

(54 : CMMI®t PMBOKY| Hlu #4& B3 A F24 Z2AE ¥, 2005 )

71 E[2-4]AAHE CMMI 29| 67] ZZA|
)= 71¥CS 2 PMBOKY 7} A2]g4dS vl 74

M
7t 9 oo] PMBOK® AA9els me glo] A= o)




ATH (A=, 2005 )

oh [3E 2-6]% Yassine Rdiouat, Naima Nakabi, Khadija Kahtani, Alami
Semma(2012)7} 43 CMMI E2& FASE A 22719 Z2AH2x 99
o] W= PMIolA 7jtst Z2A e X243 A(PMBOK 4 )2 971 #E Y

o3 2 - A OE N2 BARS FA T F Y HolTh

[3£ 2-6] Mapping CMMI to PMBOK

PMBOK VML
4.1 Develop Project Charter IPM, GP21
PP, IPM, REQM, CM,
4.2 Develop Project Management Plan
GPr21, 22, 23, 26
4. Project
Int . REQM, IPM, CM , PP, IPM
egration 4.3 Direct and Manage Project Execution
Management , GP21, 26
44 Monitor and Control Project Work PMC, MA, GP2.8
45 Perform Integrated Change Control PMC, CM, IPM, GP210
4.6 Close Project or Phase ’M, GP3.2
5.1 Collect Requirements REQM
5.2 Define Scope RD
5. Project Scope
5.3 Create WB5 PP
Mana,
gement |5 4 Verify Scope RD
5.5 Control Scope PMC
6.1 Define Activities PP, IPM
6.2 Sequence Activities PP, IPM
6. Project  I'¢ 3 Estimate Activity Resource PP, IPM, GP2.3
Time
6.4 Fstimate Activity Durations PP, IPM
Management
6.5 Develop Schedule PP, IPM
6.6 Control Schedule PMC
7.1 Estimate Costs PP, GP 2.3
7. Project Cost e Th
7.2 Determine Budget PP
Management
7.3 Control Costs PMC
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8.1 Plan Quality

PPQA, RD, MA, QPM,
VER, VAL, OPP

8. Project . PPQA, RD, MA, QPM,
8.2 Perform Quality Assurance
Quality VER, VAL, GP26,2.9
Management
PPQA, PMC, PMC, MA,
8.3 Perform Quality Control CM, VER, VAL, OPP,
GP238, 29, 210
9.1 Develop HR plan IPM,PP,OT, GP2.2
9. Project : :
9.2 Acquire project Team ’M
Human
9.3 Develop Project Team I’M, OT, GP25, 2.7
Resource
Management | 94 Manage Project Team IPM, GP2.7
10.1 Identify Stakeholders PP, REQM , GPP24, 2.7
10. Project 10.2Plan Communications I°’M, REQM
Communicatio | 10-3 Distribute Information I’M, GP2.7
ns .
Management 104 Manage Stakeholder expectations IPM, REQM, GP2.7
10.5 Report Performance PMC
11.1 Plan Risk Management RSKM, GP2.2
11.2 Identify Risks RSKM, PP
11.3 Perform Quantitative Risk
, RSKM, PP
11.Project Risk | Analysis
Management | 114 perform Qualitative Risk
RSKM, PP
Analysis
11.5 Plan Risk Responses RSKM
11.6 Monitor and Control Risks RSKM, PMC
12.1 Plan Procurement SAM, GP2.3
12.Project 12.2 Conduct Procurements SAM
Procurement
12.3 Administer Procurements SAM
Management
12.4 Close Procurements I°’M, GP3.2

(24 : Towards a new approach of continuous proces
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7o2 Aot (0193 =, 2006).
751 g_g__o/] E”—?—i*‘] J_iquEJ,]-a] ?G

BAZEE B Y Bel =T, A $U Azd, 94 B AzE, A

ATk ALNAZHAZKP) | gk AsstE 3 2L BTl o] AlxH
o] YR £ 9t} = PMSE ZEAEE #Eded AFRHE =7, 7)Y,
YHE Y, dase JFAE uisiy, T2AHE #AZAVE ZZAEE

AEHog FR37] Y% T8 =F(PMI, 2013)2 AT 4 ot
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&l (Project Management
System, ©]3} PMS)dll B-& FAE sl U3, 53] 7IdES Hl=o Z=A
E #AYHIPMDAA EEI ZZAE #HIYE AT HAAAAAY
PMBOK (Project Management Body of Knowledge)< 7|HlO. 2 3t Z2AE
=T AE B 750 B2 FAE st 3len ol F3 Z=AHE #
gl &5 Aigsta Adeds SUs st 2¥eta dnkal F o

Z2AE AY, ¥, AF, 7L AA, HAFTE & ZEHAES] A 1
T AAH LAHE, 4F B7E At FA, #" A e 2 2
59 4F7F PMSell o8l 3 dTh (A &2],2009)

8o 7 HTol AEAQRS)E ZEAHAE AP A =E|(PMS)

o\

PMBOK % CMMI =29 &4 7jgke] At B A& 7|Hte g 3
8 75l BYH1 FIHL At st

PMS®| 7]5& PMO® ZF7%5 7|02 ER/std 7eol dstd [&
2-7] 3 AR <, 2011).

PMS 7% 7% A A9 715 W F8 AT

WEZEAERY | 49% Py ZzAdE

A=A Hill(2004
s B 4] A (Rl el il1(2004)

TRAES AN A%

shobe 9l A2HA ‘

Dashboard 715 AL =3 Hill(2004

ashboard 71’5 Dashboard 7]% s TR ilK )

o ol &
PMOTHS] 7i]1st4 ul | —
A5, 534, 5448, F
Dai and
AH AL HE R&RGE| W& S=Russ

SA dEAY B TS
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PEREE LTAG FABY % ERES Hill(2004)

A slej =3 AA=R .
. 3z Hill(2004)
BEREF APFEAY 7S
P
g A2 B3 ZARES A3 arasuraman

et al.(1991)

PMO7Z} olsw/ 8]~ & ARt

A4,
SEYBPEEE 2U8Y 3 | (;g(()iz)
gull evIin
dod F e 7l
WBS dA5= ¥

SEE 28 7 -

A e AT 7 d & e Hill(2004)
1] o) w7 7ha) PMO7} oAl sl sl | A=, AE Rad and
nree 2 o) & 5 e % BLE Levin(2002)

. WBSSH A9 AEE Z2AERE Dai and
AEEHY "

HA# 75 EFE UHE | Wells(2004)
(BA  ISZEAEA PMSFZE 0] Aitol mA=IEF A, 2012)

Z2AE #HE 7|y tkstel AAZHA Ade £32 PMSY V=
Azk EA4tEol =414 2o %% #e Task tiHl PMS 8 7|5 7]F°l
FrEReH, gld FU JIsoZE JAVHEVM) B, vg B, A4
#Y, AR B, WAA&EA 7)ol F7F BoHATH AFAL, 2015 )

Paulk(1993) 2} Pfleeger(1995)= “FZo] ot} A nig& & JAHEA
< f3td AL 2% =it e FAY

E3ZH Cooper and Kleinschmidt(1995), Griffin(1997)2 3 7|49¥ TS 3
5% AASH7IHEE R&Dell AEdHa Hlth 223 SAHET = R&D Z
2Azst O AAE AFH R ZHE F JA akd

sAAR] ARE ATor & Aok Bt
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Al 3FoME A7 B AT Rl tY 122 FdY FAITE LES
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e AT | | X2 LW USY 45 67 U SAN 3EY ZE U AR

— PMBOK L PMS A% PMS £20| Z2ME A3} X|Hoj tgq,r o=

OJAS gsto] A5t 4= of i
S—— | PMBOK 3t cmMte] g I g0l B 4T 7 —
- L_EM B2 MHE PMS AIE Hvs A2
wa s um ol oy AP 23 ol ulm £y

<O 30> A 1Y

2 dAs V€ 239 #d AR Z=2AE #Ad Az="e 4y A
FEFEEe} vl PMIS] PMBOK 5th Edition ZZAE Ao gt AlF &5
of g XA F Fl= FHVIEED FAE LAZEY FF A4
(Software Engineering Institute, SEI) CMMIS] AZE o] 7 Z FA B
Z2A2E ALH R sty T 2l 74 HEE 53 ol

el 74 2ol o@ A5 woly +1 2 BAA - 3
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Figure 1, Magic Quadrant for Application Devels nt Lifie Cycle M vt
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<d9 3-2> PMS AA 71& 2 A5 (VFEY #A5,2015)

w3 AZZoln, ALS 93 PMS AAHS sl PMS 7|5S F713 o

|

2 834 9 7] A2 39S Plugin & F e AFS AgsAh

3.2.2.2 PMBOK 3 CMMIY U-§ &5 HF

H AT HAI PMSE ZEAHE HEsle F£HF Holy FJE&
AA7] Yty B AT IY, CMMILF PMBOK tl-$3d5S o8 2 78
ste] AAol tate] H2EoHi

o] T2 A~

< o
off
b
i)

B =RA AT T8 glRe E[23]9 C
%3

FA 2 KPAO] 93t CMMI #™ 39 Defined &9
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KPAol™, ®E[2-2]2] CMMI 299 Z2A 2 Fd EFo|A Engineering
(A o] %)
A T8 HHE 9F Ut ol ¥ [25]9 Mapping CMMI to
PMBOK®| ¢]ste] PMBOKW-3 &5 Z2AEZAAE  (Project

Hil

EA 2 FFolA &2l (Validation)(VER) ZEA| 2 § Ao

Quality Management)ol|] 3sidsl™, @9 ZEHM2EE 82 Perform
Quality Assurance, 8.3 Perform Quality Control o] a|F3th & =

e CMMIS A Yold =29 PMBOKS FA#eFHel 3l
3, o] SCM Commit Commentol] ¢ste] AAE PMSo|A A &t
EEolH, 7|E HlolE et WEE FA sl &olstEz AAFH AT

oft

o

o]

)
re
i
Mg
2

A ARG ol FAL E[2-3]9) CMMO] ZRA X
d@ gA 2 KPAol skl CMMI @ 29] Managed #9
KPAolH, [2-2]¢] CMMI =2de] ZzxA2x 99 EFA Project
Management(Z2HE  #H)Z2A| 2 ZFAA &l LFAY #HT

(Requirements Management)(REQM)9} Z2AE 7HA] 2 54 (Project

=
T

N

Monitoring and Control)(PMC)ZZA| 2 oA o] F2HS thFa 39

. ol # [2-5]9] Mapping CMMI to PMBOK®| ¢]3}ed PMBOK T -$-
&l A EFINE(Project Integration Management) o al&3tH, o9

ZEA 22+ 4.3 Direct and Manage Project Executionm, 4.4 Monitor
and Control Project Workell @3ttt & olq F2 2 CMMIS| Z =4
E #E zZ2A29 PMBOKO ZRAEFIAF A sdstH, o=
SCM Commit Commentol] ©¢]3te] AAHH PMSoA A Fste 72 BE
oW, 71& HleolE ko] WMBLE F2sl7|o Folstnz AA =AU
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ARe] PMSE] &8 A F I A 1F WEe [# 3% 2
[3 3-1] Code Commit Comment T2 3}

PMS &§ #

(A stdrg|[As vl WA]
(=} A ][BT:H L W& ]
[RV:Review Z4 2} [Review E#}]

(W8]

PMS && &

3 = Q ok

[BT] o]iF H=

[RV] &5 W3 or gHo
F7F W&

3.2.2.3 ol4¢ "oy $3

® o|gr(Issue) 42 Ao
ZRAE o] 2dE 71 e 7 v “HAYH(Realized)” $1Folh
[3E 3-2] olr(Issue)ot 9 F(Risk) 2] “&aaA
o Issue Risk
el A2 e ARE zdEA 2 2| dA LEEZH“EOH ol F& EF

A 7hsd vge] Ak

A2 AA

LA wkE Agdd, 2ge
ol W AsIA Hald ZZAE

xegol 2pdo] Tyt

Z2AEZ AYPs) yd o, g2aE g £ YA, olfe

n] LA Wy EA1F 7] w &l

o' =& sfdo] =
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PMS AH& old o]t ElolE & SCM(ZE AF Aol /Mdzte] z=& ABl
(Commit)& o] o] WIE 7]Z(Commit Comment)stAl 3t 72

Subversion Post Function &-8)2.2 15t PMS &&3} AF#gleo] FA=HE=

i‘—iﬂ
fo
N
off
flo
et
ofo
ol
£
-
St
ol
£
i}
o
o
Ll
¥
)
o
¥
%0
32
v}
[ |

[ 3-3]

X ot B | ol B | olsF TE T Rl
Feb 2013 1814 1196 1100
Mar 2013 2062 1006 896
Apr 2013 3093 2164 1970
May 2013 3207 3003 2749
Jun 2013 2754 1692 1568
Jul 2013 3514 5153 5000
Aug 2013 2713 2625 2439
Sep 2013 2,642 1,289 1,126
Oct 2013 2,662 2,497 2,359
Nov 2013 2,834 4,932 4,714
Dec 2013 2,249 3,126 2,922
Jan 2014 2,337 1,392 847
Feb 2014 2,490 2,103 1,502
Mar 2014 2,777 2,756 2,055
Apr 2014 2,996 3,085 2,372
May 2014 2,590 4,088 2,812
Jun 2014 2,743 2,885 1,849
Jul 2014 3,167 4,438 3,073
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Aug 2014 2,419 3,151 1,559 7,129
Sep 2014 2,859 3,730 7,267 13,856
Oct 2014 2,813 2,631 2,353 7,797
Nov 2014 2,854 1,853 1,798 6,505
Dec 2014 3,329 2,950 4,059 10,338
Jan 2015 3,005 2,859 3,065 8,929
Feb 2015 2,620 2,435 2,147 7,202
Mar 2015 3,093 3,876 4,460 11,429
Apr 2015 3,023 5,367 9,181 18,071
May 2015 2,726 4,394 4,305 11,425
Jun 2015 3,620 9,675 5,015 14,810
Jul 2015 3,142 3,065 2,887 9,094
Aug 2015 2,825 2,780 3,334 8,939
Sep 2015 2,160 7,261 7,328 16,749
Oct 2015 3198 3421 3620 10239
Nov 2015 3156 3249 3399 9764
Dec 2015 3114 3159 3604 9877
Jan 2016 3373 3141 2642 9156
Feb 2016 3059 2720 2747 8526
Mar 2016 4204 3817 4232 12253

Total 109736 120964 120815 351515

chart < 3—3>

AAAAAAAAA

- lssues created - Issues resolved Ml Issues closed = Total




3224 AXZEY S A #AF doly 3

o AZESo] JF 247 A

A2ZEY O AT FEFEEMNY &2 ZE F)o] WA H Je Hd
o I T B9

- @4 eSS AEste O Ve d 293 EAS £4188,

- 283 B4 tig WA Ao,

- WA A dHE V1S 2 Rasta,

- WAE QFAE e EiteleAl g]lste Zlsed ol #E A g, 7
Al &5 [IEEE-Std-1042]
o AA F HlolE 3

[ 3—4]
A2 FE A2 FE A2 FE
s A7 s A7 s A7
vk 3 Hked 3 Hked 3
20134 24 4175 2014 34 3977 20154 44 3985
20134 34 5496 2014 44 4105 20154 54 3367
201349 44 5765 20149 54 2728 20154 64 3931
201349 54 5914 2014 64 3501 20154 74 4484
20134 64 5346 2014 74 3859 20154 84 4205
20134 74 5661 2014 84 3432 20154 94 5058
20134 84 3263 2014 94 2776 20154 104 5166
20134 94 3209 2014 10€ 3261 20154 114 4972
20134 104 3984 2014 11€ 2965 20154 124 4684
20134 114 3886 20143 12€ 3091 2016\ 14 4356
20134 124 2547 20154 14 3439 2016\ 24 3113
20149 14 3195 20154 24 2818 2016 39 |~ 3926
2014 2¢ 3681 20154 3¢ 3967 )
chart < 3
— 28 —
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I Commit Count
8,000

5,661

6,000

5,406
5,765
3.977
3,850
3,432
4,484
4,205
5,058
5.166
3,926

2776

3,681

4,000

3,263
3,209
3,185
3,261
2,965
3,091
3,367

2,000

2,728
|
3,501

o
4,175
-,
Q
% ?\" |

3225 3 vy 4 9 4A 5 3

B AFA £ ol 3 9 FF H HOHE BAsY, A
A7 & dHolHE AT £ HHE &2 IE AZSSCM(ASFE
T A %24 : Subversion )oll ¥tg9H 4 dolH ( Commit Comment )& I}

st PMSe] DashBoard RE&¢| H|oJEHo]2 27|mte HolE & F7]|4
S 2 Importst= WHES AFESATH

MS 2§ ol HolH F o4 A2 557t /128 olfE AXY BHA W

3

F2 Al 22®l(Bug Tracking System)? MantisE AF8-3tal A7) wfFo]
oz 3

a1 %3
o, ©<d] HI1E FAHs7] 98t AAEo] Z2AEE KA A

2 Pes)
= FAl Qlof, PMse| B Fol| E3EA dgkr] b
F g 2 32212 AF o]fFE Uste] PMSE =
o, 71E HeolE & olfRte® Ao HolHE
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3-5]
— °]+7 o] 37
X Ao ‘f/]ir ‘j/]fr Sk A7
wg e | ° 34 &
20134 24 4175 | 690 16.53% 1040 24.91%
20134 34 5496 | 878 15.98% 1026 18.67%
20134 44 5765 | 1396 24.22% 1653 28.67%
20134 54¢ 5914 | 1146 19.38% 1714 28.98%
20134 64¢ 5346 | 1134 21.21% 1477 27.63%
20134 74 5661 | 1402 24.77% 1807 31.92%
20134 84 3263 | 911 27.92% 1210 37.08%
20134 94 3209 | 823 25.65% 1208 37.64%
2013 109 | 3984 | 1008 25.30% 1411 35.42%
2013 11¢ | 3886 | 1072 27.59% 1488 38.29%
2013 129 | 2547 | 630 24.73% 879 34.51%
20149 14 3195 | 938 29.36% 1273 39.84%
20149 2¢ 3681 | 1159 31.49% 1503 40.83%
20149 34 3977 | 1420 35.71% 1504 37.82%
20149 44 4105 | 1677 40.85% 1500 36.54%
20149 54 2728 | 1603 58.76% 984 36.07%
20149 64 3501 | 1690 48.27% 1599 45.67%
20149 74 3859 | 1762 45.66% 1627 42.16%
20149 8¢ 3432 | 1752 51.05% 1444 42.07%
20149 94 2776 | 1477 53.21% 815 29.36%
2014 109 | 3261 | 1555 A7.68% 849 26.03%
2014 119 | 2965 | 1285 43.34% 866 29.21%
2014 129 | 3091 | 1250 40.44% 1208 39.08%
20154 14 3439 | 1555 45.22% 1354 39.37%
20154 24 2818 | 1512 53.66% 1023 36.30%
20154 3¢ 3967 | 2287 57.65% 1596 40.28%=T0
20154 44¢ 3985 | 2266 56.86% 1498 37.59%
2015 54¢ 3367 | 1897 56.34% 1254
20154 64 3931 | 2224 56.58% 2033
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20154 74 4484 1985 44.27% 2612 58.25%
20154 8¢ 4205 1980 47.09% 2560 60.88%
20154 9¢ 5058 1964 38.83% 2732 54.01%
20154 10¥ 5166 2282 44.17% 2824 54.67%
20154 11¢ 4972 2580 51.89% 3022 60.78%
20154 124 4684 2487 53.10% 3002 64.09%
20164 14 4356 2439 55.99% 2864 65.75%
20164 24 3113 1677 53.87% 1836 58.98%
20164 3¢ 3926 1981 50.46% 2434 62.00%
Total 151288 59774 62792
chart < 3—5>

-#- Review % <8 Relation % -+ - Commit Count RV [ BT

80%

All Committers
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SC)
B
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2
o

Dash-Line 22]>= : &7
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S-Line 22M 2= : 2|8 ¢HZ Hl&
S-Line M 2= : O|ff ®9& H|&
oIsh M oir) JEfm : 2|8 34
ZIgh S oiTy JBZ : off M B4
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