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ABSTRACT

KEYWORDS

This study presented a new NOS model through the following suggestions to apply
the construction work planing and management to NOS(Network Operating System).
First, This study presented CIMS(construction information classification system)

reflected the characteristics of facility classification - functional component classification

CIMS
PMMB
fixed price method

cost plus fee method

- functional component classification - work classification - resource classification. NOS model
Based on this system. this study presented how to establish PMMB(performance
measurement management baseline) with proposed master target equation which
analyzed the trend of performance measurement management baseline and proposed
work target equation which analyzed the execution results. Finally, this study
presented NOS model that can be applied to fixed price method and cost plus fee

method through the theoretical verification of executive performance analysis method.
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operating system, ©]3} NOSz} @')% O]%fﬂ' A A . S
Feshs AlSAEUT NOsdl| o3k AlgdgAge] &84 < i, T 283 7|ed2E A9 %‘3}. O]Fﬂd 4‘7574]
ol NOS 24714 & 2838k A2 vl =3
AAB7} Hof JA dor, 24k 28o] a3 oz YA FeA "ot o2 Ane| AAEE A% A AL E—f}i‘r%
FAPSEEFAA|(CMIS ; construction management information system)$] -]t}

°] of & AFelAe AEAY 2 AEl dFol NOSE #&3t7] A SAAHEEFAAE Alks AAstaL, AlAE A

FAAE 7IHEe= sto] NOSe| RS AAJsh=H 2L 2o it} whebs & AF-ollA AlAIRE NOS Bdlo] HAdFAte]

Xq%% 3%, BAAR] AF A8 HAo| Aejrt 7hedt #HEQ) FARYAAR &8 5 e Aotk

1.2 g7 W 3 e

B AFoME AEAE 2 By ol NOSE A83t7] 93 mdlS AAshr] 938t Fig. 18] A+ U 2 A}
uzt P e, 1 Wee 7lestd ted 2ok
HA, FA] AN E ESIE A4 BA 1843, vlgf A8 52 A vl AAE JA 2 a9 F+=
FARBEFAA L 7534 o] AAE 7oz deaiel AFgArt FE F e VEYZY A4 2 43 34 A9 V&
A(PMMB ; performance measurement management baseline)= TH3tAtt. =3 FHA AASA A7 24T T4 F
PAHS BAsly, BEAE A7E EGZ FodZAL 018 IAPAAHS AS5EstE 7HES AXSET v etoz AA =
7ol AEZA AREEE A8 5 de NOS BdS ARt

o

[ CMIS suggestion ]'")[ (Facility-Functional-Work-Resource) classification J

Establish of construction .o/ CMIS hierarchical classification and network ]
configuration
Perorgange Medsyrerent ]-)[ MTS=OES+OTF x (0~1), MTF=MTS+D ]
Management Baseline

[ Work performance analysis }--){ WTS=0ES+OTF x (0~1), MTF=MTS+D J

[ NOS operating model }__>[ model of fixed price method and cost plus fee ]
proposed method

Fig. 1. Methods and scope of research

59 ALY eS8 A% FAAHEEFAA YL AEE AFEE AJERA AN ERAAE T A
A7re] FREERE A9 Aol £E3hd FAAREFAAE TS5t FAE BE[IES 3 AT (Park, C. ., 199)7} AL, S
I A TS A FAERERAA N ZAT 718 HA AL A (Lee, U. S, 2000)7F 1 oH, A7HEFAAI 2k A E A
A2l NEgEo] U = duithe] t-sBAE AT A7 (Paul Teicholz, 1989)7F &EE 1} Qlt}. o] Qo= T4 - FAH]
Wt o gl A olgte M2 FEUWEES FUHst AAG A (Kim, J. ], 1989), A7HEFAAIR]D SAPS R EFAA G =
ABFAA L & FTaM AL NEe =Y’ AF-(Rasdorf, W. ., 1991) S0 Utk =&+ AAx A o] Aok
B4 A7 (Kang, I S, 2003), &8 FAFEEFAAES S8 24 A5s d 28-S AAZ A7 (Park, H. T, 2014),

W Aaargddelel delA EVMSe] E5lol wE =Wl 718 A5 #3 AT 1 /e mhE vl & AR gk A
(Kim, J. J., 2003)7F A, FAGEEFAAE 83 NOSY A< §le o= Alsdt
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2. A4 AISAIE F 22| Y50l NOSe| HEE f&t 0| &

2.1 NOS #eo| I Hx}
NOS& 574 =29 GAS faiA dAAoE 74" 24 Yo 3| A3 AR 7R HE
Agsto] sk TAE AR 5 BEshs ASIAAE 2T o Hofd Bt A8 e FHol A A
Ag 8 B gFolth mebd NOse| dats BE #E oA et nX7HA = Fig. 29t 20| A & (plan)-2Al(do)-% 7
(check)-Z3] (action) 9] =s}#g o= Qo8 4= 9t} (Park, H. T, 2007)

2.2 NOS2| ASHEHA

NOSe| AlsAEe AEdEAe] 25398 Yehlis SAFEERFAA, Add91E Uetl= && 74 Network, A3}
date] FAHFHE YERE Operation®] AToE o] Foldth o714, SAARELRAAE A &2 8%st= A,
Network= L8718 9l #jsl= 9, Operation AH-UA 2] 5 A7HAI 8 & Fdste= JToltt o] W82 Fig 39 NOS?|
718 2402 AA AT

Plan

Action

Check

Fig. 2. Operating procedures of NOS

74 F M= Fig. 39] NOS9| AlSA R we} 114 AlgA 8 4 J&al JE7F FAEHE H, 712AgGA = YEYIE
T8k 550 AAl AASNA QA TEHEA A S ke IAAE, VENIE 743k 559 A, A4,
A7 L AR 285 EA AYE FHsE A9AY d8la WEYIE FASE SEEY vES driklx AgE

Hake A7 o] Atk FASIHAE A, ALAE, A7HA S o e A3, v F733e] A i)
AA & B A=A E ST

B Ao AE NOS AZ AR 7|8 F48 ZAZ A 384 A4 AZAEY D #Ae] g7 F&st7] 93 AA
NOS =4S A A5t

Sector Act =

v |Aggregate and summary|=—

Progress Monitoring
Network L——  Scheduling planning =3 = E
(Actl VI ty) -Status of plan
-Current Progress
l—’ Resourceplanning = | -Future prometion situation

Working acts

Operation
- (R”oum) I\ Costplanning -

Input acts

Fig. 3. Hierarchical information and the operating system of NOS
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3.1 M AIZ A= 8l
A4 NE A T FARELFAAE ZAZ TA] SAURE HEYIE A%t 34 £48ks Aol

A4 Mg A 19 7lEke] He SAREEFAAS A FEE T3] 98] BAE FAHLLER FA4E 58 =
o AFH F2E Yndth &, AAFTALY] HATEEH vl &y A, FAEY IE, 714 T ARE JFE F UES
3] FAERAE ATEE R $& ALEA, VEYAE 745t 25 A (activity define), =2+ Q] 44 2
A7Fe] A (summarizing) 123l A %, &5 7T, AdEF 5 WA 2 29 Hil(reporting) S 7] #3
Zlo|tt.

PROJECT

1 FC

CMIS 11 FCC1
111 AB FCC
e § P oo [AC ] FC: Fadlity Classification. LLIT A WC 3 600

1112 B WC 5 1000

Efccg i .. | FEC | FCC: Functional Component Classification. 112 CDE FCC
1121 cwc 2 600

T | wc I WC : Work Classification. 1122 D wc 5 2000
1123 E WC 4 1800
Fae f i« | RC | RC:Resource Classification 12 FCC 2
121 EGH FCC
Fig. 4. The proposed CMIS in this study 1211 F WC 4 2000

1212GwC 5 1200
1213 HWC 4 800

olgg HYe T Asl & ATolA Adste SARREFAAES Fig 49 Zo] A ML= TR
efsty] g AEE S9(FC ¢ facility classification) - A1EE T F& FREE 7Y FE2E @9(FCC :
functional component classification) - 729 T& FTEE AR A 2 =
: work classification) - Al &84 ZJeo] 285 &= QI AR, Anle] 2 T9I(RC : resource classification) = A 5313t =5
A skt wEtA Al E @9 - F2E B9 - Al B9 - A @99 419 B9 E ek, AETAE AAF o=
TEY F e FAEEREFAAZ S5, S4E AA w2t ZEMTE Fojste] 2 dA 2 YERRY, Fg. 49
59 FABEREFAAZ AT 5 Ak

Table 12 £ Aol 4] ARt Fig. 4.9 FARREFAAL Md& 283 AlF Ag 8 HE Bolil ok AF3F
Ql Level 1914 33352 Level 47149 AlFL FALS B3HAHE Hola o, SHR-FFA Level 4914 FHEFF<

Level 17}HA= &4kl AA 9 8.9F9] A& Hola Sl

Table. 1. Construction plan establishment based on the CMIS

Level 1 Level 2 Level 3 — Level 4 - network configuration and analysis
Activity Duration Cost
1. FC IR CeNN 111 AB FCC 1111 A WC 3 600
1112 B WC 5 1000
INvAGRARed 1121 C WC 2 600
1122 D WC 5

1123 EWC 4 1800 (G (5
12 FCC2121F G HFCC 1211 FWC 4 2000 5 :
500 4(1800)
1212GWC 5 1200 ;
1213 HWC 4 800
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122D WCE YEYIE
1&gt} =3 1122 D WC
A3ty BEE RE AE gy

o9&, 1. FC= 11 FCC1-112 C, D FCC - 1122 D WC® AlZ o2 a5, np=ut F
T8k E5S Ui, o] 52 59 Bt FARLE 20009 FYEte gEEHE F
9] &F2 5Y 3 FAAF 2,009 & FUste] SEH FAbl tid AA A, nH 3
Ao ARE 112 C D, FCC - 11 FCC 1 - 1. FCE JA 2 29%5= AAES 9|3t}

OS2 U ESIE T4 Level 4 WCO| 2t &5 48 F7](duration) 9} 4 (pum * unit price)% At

o]t} Table 19] 48879 AHHIH LS Table 2,914 9} zo] AA WA o3 &S WCe| &% el 2 &
F 28EF1)F 19 &Y AEQ)S 2R3 =, 19 2 A )0l 7FEEQR)S Fate] AF %oﬂa‘-" Level 49|
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Table. 2. Construction period calculation method of WC

activity ID activity total required amount  productivity per day utilization(%) duration
y description 1) ?) 3) )
1122 D WC 7.56tf 1.67tf 90% 5

T2 Table. 19| Level 4 WC9| &5 A8 5+ HE(cost)d] APAHHE AA WA 93 A £28%5S &
3 3te] Sdt &, o 7)o 2 ©9(RC : resource classification)d T7Hunit price)E H3te] 2 & =
S AT o] o7 AAE A QnH]-&o] Table. 19] Level 4 WC2| 4 QH|-golt},

9} Z+o] Level 1 - Level 2 - Level 3 - Level 49| 47} A& T8& E36t4, NOS =9 F+=9] 7]¥
FAAE 8T o Aok =3, D ANA EFH = Level 49 AT 22 HA| FAE 7433t a

i, o] ELAE ZAE FAEFDAdA FAS 17 #AE BE ARE Tt FAE B &+ e A

off
2
P>
Fo
o

A71A, A ZAeAE YElE UESY 3 A4 CPM(critical path method) W E$] 20l & activity-on-arrowtt
PDM(precedence diagramming method) W E$] Z¢l 9]¢ activity-on-node® UERE = 9t} 0|72 =512l 37 &
B AR AL s

& Table 18] %53} o] Y EH A9} o] AE VEHIE 2AZ AEAS T30 AEA S GASA
(EAT : event analysis time)2] A|ZHEA ol 4] =34 (CP: critical path)S }¢t3}il, &5 F4(AAT : activity analysis time)
NTHEA o A 72 &5 A ZAZHES, LS)F TS AIZHEF, LF) 1830 o FAZKTF, FF)< 48t

2 AFdAME SARREFAAL AZEN o8& 7|Hte 2 A3 E Table 18] +F VIESIE AR AASA 7]
A9 FolE B8t 71EAIGAIZHMT : master target) 2134 A AA & B F= FHAGATHWT : work target)
25 Akt NOS mds AAs7] 9% 43 34 By 71E4E FH3a0H

3.2 Miul 3 22| 7IEM A= 8
o] AolME & HoM FAAREZFAAS 2 43t] A AT Table 19 A7 B4 EH YEHIE ZAZ 7 EF5E9
Z7193 3 wrdAge FAor dEE N &S wEste] dPAZYIAHTE HASY, FAY dEAIINAHLE FA
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Table. 3. Upper control limit of original early

Level 4
activity duration(day) cost(won) t2 3 ! > 6 7 8 oo R B
1111 A WC 3 600 200 200 200
1112 B WC 5 1000 200 200 200 200 200
1121 C WC 2 600 300 300
1122 D WC 5 2000 400 400 400 400 400
1123 E WC 4 1800 450 450 450 450
1211 F WC 4 2000 500 500 500 500
1212 G WC 5 1200 200 200 200 200 200 200
1213 H WC 4 800 200 200 200 200
BCWS by day 400 400 400 900 900 1350 135 1350 950 400 400 400 400 200 200
cumulative BCWS by day 400 800 1200 2100 3000 4350 5700 7050 8000 8400 8800 9200 9600 9800 10000

o]} 2ol Table. 19] AIZt #4E WEHAE 272 27|94 B 2R SL3 oz 1t
of gty ZAg Aol WY A T B (LCL ; lower control limit)o]™, Table 40 AAE H}2} 715]'13]-.

Table. 4. Lower control limit of original late

Level 4
— - 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
activity duration(day) cost(won)
1111 A WC 3 600 200 200 200
1.1.1.2 B WC 5 1000 200 200 200 200 200
1121 C WC 2 600 300 300
1122 D WC 5 2000 400 400 400 400 400
1123 E WC 4 1800 450 450 450 450
1211 F WC 4 2000 500 500 500 500
1212 G WC 5 1200 200 200 200 200 200 200
1213 H WC 4 800 200 200 200 200
BCWS by day 200 400 400 400 600 1150 1350 1350 1350 700 700 400 400 400 400
cumulative BCWS by day 200 600 1000 1400 2000 3150 4500 5850 7200 7900 8600 9000 9400 9600 10000
T2 A RN FAE D W, e SAHLLE E45, 2HAAE TFAs st AT F e Ve
dol ok v, B AFolAE o] 7EHE FA A o IH =l AE7]E(BCWS ; budgeted cost of work
scheduled)®] E&& Yelll= 43 &4 #e] 7154 (PMMB ; performance measurement management baseline)©] 2} % ]
3Gtk o A3 24 #e] 7]Ed 2 UCLE F¥ste 271945 LCLE s W|94E 2712 AA4EH, & A7
AE BE WC &5 3¢9 AAZ 483 4 = ths Table. 59 2]& ARk s, o] 21& ZAE 43 54 By
7N1EE ?—E]u 3]'93\‘3}

Table. 5 d
T3 o 7‘3‘7]7\]03 %‘-4 RiskE O]'ﬁ/‘i Eeee AdH
AIZEE o] &3t F71E ©EAITE WES A 719 ol &
(original late) &) T4 2 A& APsto] FAE TEE7] 0
Fad F Aoy Axpstd FAE AdE ¥t ok

_1>~
_>.:
Q
o
lo
;@
rlo
N
i
i
o
OE.
=N
I¢)
g
=
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Table. 5. The proposed formula of performance measurement management baseline

MTS(master target start time) = OES + OTF x a(0<a<1)
MTF(master target finish time) = MTS + D

Table. 6 Performance Measurement Management Baseline applied a=0.5

— Level 4 2 3 4 5 6 7 8 9 10 11 12 13 14 15
activity duration(day) cost(won)

1111 A WC 3 600 200 200 200

1.1.1.2 B WC 5 1000 200 200 200 200 200

1.1.21 C WC 2 600 300 300

1122 D WC 5 2000 400 400 400 400 400

1.1.23 E WC 4 1800 450 450 450 450

1211 F WC 4 2000 500 500 500 500

1.21.2 G WC 5 1200 200 200 200 200 200 200

1.21.3 H WC 4 800 200 200 200 200

BCWS by day 300 400 400 500 900 1150 1350 1350 1150 700 400 400 400 400 200

cumulative BCWS by day 300 700 1100 1600 2500 3650 5000 6350 7500 8200 8600 9000 9400 9800 10000

I8 BE BFE2e) AFAE £ £ YE a=05S A L5 A =4 B &S ?‘Jéz} 4 Ath Table. 6 Table.
59] Ao ZHE =055 F&3lY 27|dAY WYA T4 Fede] 2 o

2
O>“
o
i)
A=
offt
e,
rsh
o
fru
_1_|>i

2,
ol
i,
B
o
)

3 7% o] M3t 5% Y BN

=& NOSe| RS 7537] 913 Al o] Aol ok 43 34 A3 BAE faiMe b 2 =34 a49
A= ea] 7|4deAA e of&e] 4-&Ht (Lee, U. S, 2000), (Park, C. J., 1998)

(1) H=5Yesr

AZ718BCWS)& UEHZE FA s 4 WCE A=A Gd7t2 A 8714 A=l o
g BN Folar, AAIZIHBCWP) S AFA= S SAAGATIE AA7ES DA R gt 99 8 24 =
o} AEYL7HACWP ; actual cost of work performed)& AFYEFAFYI/IZ AFYL7ME él*] Ao 54
g2 EME F90]11, 4 2HBAC ; budgeted at completion) FAFEE Al oA SFH FAS o3, ¢ike] WA
g o AT TRA AYIAY, AAAE oot T3 29 Hn

=18
N

xe b
>i5 S

>1

o 1 ok

N ot 9 ofl

&°>4

(2) Z=RMRL

ZE2}0](SV : schedule variance)w= A7 (BCWP)AIA Al €718 (BCWS)= #d Folar, 7l
performance index)= A A17]4(BCWP)< A8 713 (BCWS) 2.2 Uie A= FH(SPI>1 3, SPI=0 A,
ok A7FAFOl(CV ; cost variance)v= AA718BCWP)oIA AEYJA7HACWP)E 23 FHola, AZFASFCPL ; cost
performance index)= AAI714& AFAA7FE Ui AF FH(CPI>1 ©]9], CPI=0 A%, CPI<1 &3l)S o m| e} zhod ol
7HETC ; estimated to completion)= #td d4h& A7HAFE Uie 5 Y[ETC=(BAC - BCWP)/CPI|& zto o) -d7t= A &S
A7ke] W Ao He A7A T A4 ghell wet W53t} Fol/d97HEAC ; estimated at completion)= AA7 &Y<
7|Eo 7 HAE]U7}e| z}o:lM}oﬂ 3 Ao dd7tE HalE FHEACSACWPHETC]S 9|3t}

052 9o AESH 840 AERM Q40 0|28 ZARZ A A AFS A 24 #e] 71F49 ddd =] 24
& Al¥ 7] 4 (BCWS)H FAte] ’%—l’“ < ostes AA7IEBCWP) S Hlal 48t DAZA, @49 2y d#o] Ag7]4
o AdHAY @S] HH, ol gAbel tht A S Adsof =, & A7l E Table. 79 A LA 7124
At e 2AZ A=E B4 AT

SA%(SPI ; schedule
SPI<1 A )& ofm| s

0]

24
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Table. 7 The proposed formula of Working Target Schedule Baseline

budgeted cost of work scheduled
WTIS(working target start time) = OES + OTF x a(0<a<1)

WTF(working target finish time) = WIS + D
B ATl A= Fig 59 4#435A ] 71EA9 JAEE ti¥] 5Y A IE&S EA8t] AA S 594 8714
(BCWS)2 25% =, 0.25x10,0009=25009 2] =85 At HAR, A 28 AHAAM Y d2e 272 244
AN 71 (BCWP) 20% & =0.2x10,0009=2,0009 ] A =&S JERHIL 9lo] HE=A]4(SPI)=2,000/2,500=0.8 % A& K.t}

FAHS] o] RolA T ¢S el itk o] A% the HuF71e] FA AHo) th3t QYL FAAA FAE £
oF Rk ER, AY/IYBCWS)T B AHANA AUFA £ B2 Zrel FAbol T el o) U HETO) S Fol 317}

(EAQE F743t7] 7] SIaiAl dARNA A4 FYUE AFYL7HACWP)E A8l oF sh=dl Fig. 594 @4 71EY
(data date) 40% =, 0.4x10,0009¥=4,0009 9] FUEH A< HolaL At o] ¢ A7FA4(CP)=2,500/4,000=0.63 . & 3]
g 23 eS YERi St

actual progress ‘Dataf Date remaining progress Ja'efa 2y
I T ™
100% e

ing Target ""']—

80% — 1
vl
/L ;

ssasbosd

8 g 10 11 12 13 14 15
duration

Fig. 5. Performance analysis compared to performance

measurement management baseline

A%

w2}, Table. 7 FHAG LA 712 A A2 2838t agks o] 00l 24 A71HA #E A HH, b
(remaining progress)oll th& Fig. 58] 7+ B E U (remaining target schedule)°] HAM o E FHE NEL B 7]EMo
AT ANEAe] FAREA S BFA A Bishs RuFrEE o] AAe 3] HEFo e, FAAGLA Y] 7]EAd e
A3 A4 B 7S 2EEES BEshs Wolth §, 34 A WRE 3 W7hA 1A oE AR ool thet
AR il A2 A S8t Bla EHFoEHA F7IA, Atz o glaa 298 ARl dhefstal, vhetd
EAME st 2AE ATd 5 Ut

ojel &2 Aatel el wEt AYA vehlle 43 54 B 7IeAd AREY, & AFolME o A% A4 A
71EAE TR Y AollA FAAISFe] FEjell el NOs 2d& Algkith

3.4 ZHAISAIE & 22| NOS HE M2t
o] AollM= ok AollA A NOS Rdle 272 Wl AAZAA F &7 Akt oz +95=
(fixed price method)¥} A 1] G4+ 7142 (cost plus fee method)oll EHEL NOS #-§HebS A A8, o
HA, & FAFE Al AR EH A EFEE FAA RS AFAT TEARe} Ak &4 FAEY WM FAE Rl
& o= el o Algate] AR AUATHACWP)= T4 #4l o tido] ofyEe AR dd7E A3 ¥
Aoz FFH ok It} F, AFAYTHACWP) 2 AF 5ol 45+ BCWS, BCWPS Fdll4 SV(SPI), BACE 43}
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TGS AT AR TS A A o] FFAE Al AMA AAT, A HETHsdoR
s Ll A FdstHA 208 ARAET UE V8T
fol dtt. whebA A 734 22491 BCWS, BWP,
ot &=, SAA Aol At AlE At

—

ARZA @AM AE Al A 9 Bl ol B AFelA AL NOS Rdll S A8t 9T A4, o3 22

e
(1) 2AFE FEE AUAA AY 57 D AYFPL AR Wk wAo] Folaky, FHE B F/AA AF
2 WA} Rssl gt
@ AR FHE AU AR, A, B0 SUAAGAZo] P55, oY AUELF Yl HATYF v 24

A2 2248 5902 G581 A2 £IBUs} /Psa, 717 42714 (BOWS),
A

A X171 (BCWP 714 W4 steto] 7hsa .

) AL7HACWP) 9] a4 o] 7Hsste] 2t T
@) A=Y FH 2 710 E 2 A= gk Al div] AFE dgetat BAo] sheetn, AHztRe] F3 o] £o]F
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