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Abstract

This paper suggests the design and operation of value stream mapping (VSM)
applied to project management, such as R&D, IT Investment. First this study
represents design methodology of VSM process using SIPOC(Supplier, Input,
Process, Output, Custumer). Second, this paper considers the identification and
improvement plan about non-added value time for VSM using FPC(Flow Process
Chart) and PERT/CPM. Last, this paper proposes VSM scheduling method using
PERT/CPM and CCPM(Critical Chain Project Management)

Keywords : VSM, SIPOC, FPC, PERT/CPM, CCPM

1. A &

T

HZ 29 =(Speed)$} AFH F(Defects Variation)& FA)o) 7ZAste T2 A2 7)
A& F38e LSS(Lean Six Sigma, ¥ A& A|avh)e #Ao] Fulxlxa k. LSS
oA Leane ‘A9’ 'mlE’ ojgts oz GHAAE EFZ 3 dE9 TPS(Toyota
Production System, ESE ZT2ZGM AA2e)E WX vl 3l v FoA LPS(Lean
Production System, & T2 HM AJ2e)2 ALEH 3 9lth LPSE JIT(Just In Time),
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W Fuj el oFy] AP, §<A AF3, UA #HAS o83 ZEAN AAAIA
(Work Instruction)ell ¢ o33 @3 (Multitasking), ¥ ZA(Adjustment)2 vl
Astz o]iry A" (Setting)ol] & mAEH| YA A48, FAAZE ofd A£QU
(237}, A=7}h, #2UAF 3 (Autonomation), ZAAE 3}, A4 932 & X (Fool-Proof,
Mistake-Proof, Poka-Yoke) %ol 23 FZ3(ZD:Zero Defect), & t®(Pull Kanban)
B3 EF AL, FAZ, ZHA#EE, 5S(3), duRA 2R, B3 2FZ A A4 A
AR ERARZ ola =z 2 AZR, 3B(EFS, B, ETY) 3 &F IE=AA
(Heijunka Box)o]-¢ %¢ TPS €2} =F& w3 A4 Al2dd HE&g Aot} &
LPSE Alad ¥ T2 M2 ANEE FA3te EFolth

LSSoj4l Al A X zntE DMAIC(Define, Measure, Analyze, Improve, Control)9] 5
GA AN Z2AAE o] &3 ZZAE Lo oI Ay R ZzAA FAY HFES
Zaste TToluh. LSSHA A¥=3y, A8das #a T4 17 7FA(Costumer
Value)® T2A~ 589 A H8L $8 VA(Value-Add %717H), NVA(Non-Value Add
H] %7}744]), NNVA(Necessary but Non-Value Add 9832 v R#71713]) Foz
shotgict, o9} o] slotd H] R Z2A2E AAST FEA] Qe ZEAX
2 IAANE FAAE7] 9 ALEE =7 VSM(Value Stream Mapping: 7+
38 AE)ojtt, VSMAlME AF & T2 AEE0 117 ¢9A HFeE &Y
o= AAl A7 1139 Ato]lF Y (Cycle Time:®E ¥ AlelE Bl <l Pitch Time #
FEE)E Aoz AvE= FA4E FFHI e FUH AFTFWIP:Work In
Process)& AlZ(Zero)E 3t Tt 174 £9E& 1dds 9E IAUES EJZE YE
€9 (Tact Time ®£¥ Takt Time)2 2 Al43E 3¢ Urh

LSSe VSM £7 & o438 A$ #A 29= FAFolghs o]§L3E AT #™9
R ABHALE g H E77MA AIGE Folv]l 8 A FAVF 8" ATH =¥
S Julste zzAe Ay AW Ags FIIPA EAE FEF & Aok

Hines et al[l1]1¥ 77}A] VSM EF& AAlgt 28  Alves et al.[9]1& FE4 44t
o VSM& H&359t o] 9o VSM2 #F5oH12], 9 52°H10.13] T A AgEok
o FHeeA Hg&Hol 23 ok B AdFdAME dFEIWEA FUIY EFLAT
EAQE ztE R&D 2 dAY g Z2AHE niUyXAEPM), EHIAY IT Z=24
2 5 ALY F e VSM AAS 9%t 344 E A ¢

A 1GANANE Z24 2 QA HNAE EAFHow XY + 3= SIPOC(Supplier,
Input, Process, Output, Customer) tholel2d 2L AFd FE FAld | 75
3 AuA B2 TUEE o]£3 VSMIEZ A A AA Bere AA g A 294 A
= By7kx)19} v BA7R a2 384 wE FEHE FPC(Flow Process
Chart), AIZ+%49 PERT(Program Evaluation Review Technique), ®]-&%4l¢|
CPM(Crictical Path Method)& ©]&3% VSM H| R7}71X] Alzb gof 9 7jdwets
Aetgitt, Al 3gANAE HEI7EA] AE didez Z2AA &4 F4¥ PERT,
CPM, A9Y AYA(TOC:Theory of Constraints)®] CCPM(Critical Chain Project
Management) 52 ©]-&3% VSM <A E wets AA] g,

g o
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2. VSM Z 2 A2 AA

2.1 SIPOCE o} &% PM 3§

SIPOC(Supplier, Input, Process, Output, Customer) 82 1 FF ZZ AL o
P AHEHE T o]t} [14]

PM(Project Management) 4/ JF& WE3o Fyste $FH(e g8 T4
Aol 13|49 R Aty EgAs Z2AHEE Ao 5357 A3 U4y
olt}y, oEj/le Z2HEE T FUY A Z2a9 vjUXNHEZGT Iy 23 A
A QoA Tzady Z2HAEE HiHog FF, 9, BHdE TEZFL WY
ARNEJ} 8¢ 98< 34 €@

o] A% /id ZZANEE g ZZAE vjUARY o 2R3 XTEEF
2E 3%, #g3+= PMD(Project Management Office)s ZZHAEE AFFog
Pafof & T2 M2 F§FE ME FEHA FoAA EE Yo EiH o} e
BNz AAE AAE F de T8l ook o

PMBOK(A Guide To Project Management Body of Knowledge)= 9712 %299
(Knowledge Area)¥ 5709] T2 A& IF(Process Group)s< F ol o] 4470
o TEAA F ez FAIY A2 992 FH(Integration), H$(Scope), A7t
(Time), ¥]-&(Cost), ¥ A (Quality), 213 (Human Resource), ¢ A4 F(Communication),
AF[Risk), Z<(Procurement) %S°]¥ Z2ZA2x IFL FHS(Initiating), AY
(Planning), 4 3(Executing), ZUW®& % %A (Monitoring and Control), F&
(Closing) 2.2 FA "

o] S 49| ZEAMA 5L 1FWUEE A SIPOC 28-S F3 3hve A
2doz X3 dAAE F Utk [14] dE B Z=2A2x 8F 62 F &4
(Activity Sequencing)E& SIPOC® Process® 7F3 & 7% Suppliers® 6.1 &% A9
(Activity Definition)®} 4.6 53 ¥ 7 %A (Integrated Change Control)7} =™ Inputs
2 8% Y2=E(Activity List), 8% £A(Activity Attributes), £ ®¥W7ZH 83
(Approved Change Requests)©] @ th. Processt @A 7} uie} o] 62 8% &
N2 g5Aole] #<4 PBA(Dependendy)E +=2lAH o2 ZAA3tY Outputs ZEAHE
a4 YEYA tiolot1 W (Project Schedule Network Diagram)® 8. %7 (Request
Changes)¥} QHlo]Ed &F #2E9 £A4E& 4H&E3le, Customers?l 65 AN
(Schedule Development), 46 ¢ W73 E42 44}

PMBOKE TFA43lE 44717 ZE2 A2 &5 1HHSE £A49 SIPOCY |A#A-
olg) spte] Aoz FAgEo] FEAHA AA 3 FFHoZ £3PE 4 Uk
SIPOCE o] €% VSM A= PM H&A 149 7IXE FAAE = U

1 >



152 VSM A7Ast $93¢ HQYE - o132

2.2 SIPOCS ©] &3 SOA A&

SOA(Service Oriented Architecture)= WEHQA o] 7% st=do 84L& AL
Z¥o] 715 Y=E(Granularity) & 21EE & v 4 27 WA HEE 2ZE
AAgA ot fMu] 29l SOA <71 E A= A~ 8 # 2E(Requester), AH]2 X2
ulo)t(Provider), AHlA FAXE(Registry) 52 371X 2 FAHo Ut dHA2¢
¢} Z2ulolr] 9] vI=(Bind)7]%E, T2 ulolr 9t dA2EE 9 ¥ EE A|(Publish)7] %,
A 2He A 2EQY HAJE=(Find) 715E& sk SOAP(Simple Object Access
Protocol), WSDL(Web Service Description Language), UDDI(Universal Description
Discovery and Integration)% ¢ #4t HEXJE F7/] BEFE/1ES AHE3

#[6]& SOATHEE A% AMula AL Uy E8 M4SOD(Methodology for Service
Oriented Development)® A A& th. M4ASODE  SDP(Service Development
Planning),, BDM(Business Domain Modeling), RRE(Reuse Resources Extracting),
SIM(Service Identification and Modeling), SDM(Service Decision Making),
SDC(Service Development Composition) 52 69 A T2 A 29 19/] AlE ZZ A
2 A€

SIPOCY HLAE 58 AE T2 A2 SDM0I0 &9 ABl& £A4S Process® 7t
A% ¢ Suppliere A T2 A2 SIM020 €9 Aula Aol ¥9 InputstE @9
MU AEE Mula QE#Ho)x PAAZE ©) Processgd AlF T2 A2 SDMOI0 ©
A2 4L Output?] Aul2 FrH7 &AM E 4AHE3H9 Customerq] AlE ZTE A2
SDMO020 @9 Aulx Hrlz AAd.

71&9 A2ZEYS] F4A, ITHA FA4Y HFE 74dAM "oy dF& F4H3E
o8 840 FEY FIXE A EHsT FF vRU2 7led 7FH3E SOA
) Aula A" F& A SIPOCS o|48 A% 149 7MX g F4A4E ¢ Ao

23 SBE ol &% Auj= H§

SB(Service Blueprint)e 22 #%2] HA(MOT: Moment of Truth)ell 23] F3 <1
Aqul 29 Ag A A (Failing Point) € I =3 th7} AlZHWaiting Time)& o &, 7|4
3ty 1A JEAE FRAAFE TFo|th SBE 2 7FAlA(Line of Visibility)ol] w
g TEE 2H oA HAHOXZ YE & . ZEE 2H oA & 149 FFA|Z
ZEEAM, Al BEFE, EF3FA L AT HFol HE A3 FLH(Line of
Interaction)o] Aelsu] WMAg ol ZTEE AH oA E 3 X YHAAHo] 7yIEd}[5]

SBel A A9 7tXE FAAIIE BF
oA Ao @A H(Defect)® EZ 23 th7]AHCycle Time, Takt Time)E Y 4 3
= Aelx HAE & AS nA9 7k
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3. VSM ®|F7}7FA A1 e R AjA
3.1 FPCE ol 8% 1} 7171A A3t sho}

FPC(Flow Process Chan)[28]& Z 2 A28 AIOHE, ZA)AZ, AAHE)AIZE
Ol (FWHAIZE, tZI(A M)A, BR(HANAIZT L2 Febsted NVAAIZ]D di7z] 2
B3P XS AlASIL NNVAQ A 2 o5 ALE Eolale AS ALdEo.

FPColA A, HAAL olF, d7], E#F9 EEAZ E¥d F A9 S5A
(Throughput  Time)®  VAAIZEI A A|ZH(Processing  Time)d  vl&&
MCE(Manufacturing Cycle Effectiveness)2tx A 9] 3lH JITE A &3l T2 A2 &
BARZ AEEH[3]

FPCell 93] NVA, NNVA A|zto] #¢tElo] AASHL VA A AgAIZd] 93]
Z2 Az 329 MCEv €& 19 779 A% 29 7tx7t FRdh

3.2 PERT/Time& o] §3 ul§7}71x] Azt /A4

7] € BEHAIZR NVAAIZEE AP 2 o] FAIZE] NNVAAIZLE 7iAds7) 98
Ae 8349 A4 (Time Estimation)o] &7 @ th

£3| R&D, IT/AA1d T PMAA 43 fle 2L ¥=2Y2Q 3% HE
x99 3FHAZ A-AHPE o83t PERT/Time¥o] #83lth e 22X A3
3}3tgke] A2 (Binding) 4% AHg&Ev £X2 Y4#AIZE( OT @ Optimistic Time )
9} H]HAZZ(PT:Pessimistic Time)o] A&, 3kt s{Fsry, FAAADZGNT
Normal Time)3} 7] PERT/Timed] 3% Aol < 7]diAl gHET:Expected

ET-QLEINTHPT ojop ade) 2aene)e o=(LE5 20 o an.

FPC% PERT/TimeE ©1-§% H]R77kA] Al st R /iddAlE &3 2.

Time)2

@A1: FPCel 93] NVASQ oi7] ¥ E#AZL, NNVAY AAF 2 o] FAI3, VAL
APALE et

GA12: NVAQ ti7] 2 B#AAE dAdoe PERT/Timed 93 33 At7Ago=
1A A E Saig=
o, A|zke] BAto A% OT, NT, PTe A7tgs AALA Foh
GA3 ET7F 713 & NVAQ 7] € BHARE gadoes T2 ax 7L A
Eia= s



154 VSM AdA ¢t &9yt AL - o1RE

3.3 CPM/CostE ©] &% n|§ 771X A AA

A¥o] Y= MEUAE Sgss Ao e dad Qo HLo] 228 A¥L
57 9T CPM/Costold ©9 ZEAA 7)7+% w&sitn 2712 wAss uee

: : 5 I =) ol i 5
8] &4 (CG: Cost Gradient)e} 39 CG_ﬁﬂ{}—%%ﬂZ_} 2 A%l NVA

Q7] 2 EBAARE Ao CGF MR HA = TEAN2E $4Hos AAF
q 717HE @58 4S 2R 2848 A F7E ¢ gl

4. VSM 4 AA Y

4.1 VSM/PERT 4 A A

3he] VSM W] $7171A) AZe Hetetn AN F VAL AAE gres o
494 e +9s= VSMPERT JAAY 9A: o3 2o

WA 1 VSM ZZAAE AASREE) W BN AZE sebsn ANE ¥
(BR)EATNH AL GASE JAZE ETS B4k 028 o

9A 2 @ B Z2AAE YEYI A FARTE FASE dAE oAF

(Slack)?} A2 F72=E (CP : Critical Path)& F3%o}.

WA 3 2Aze ZeAs Bad 42 Ton nAY YA(ZEIANDE 4

¥ 4 gt %8 Pg-Pzs- AL AEE S g e Ay

g5 AN,

42 VSM/CPM 9 A A3

349 VSM H] ¥717HA AlHg gobstn HAe §F VA HEATE dFeE A
£AHAE FHoE dAHAGES HAIse VSM/CPM ¥3 A8 o531 2o,

9A 1: VSM Z2A2E A8t (24), ¥ FI7HA] AHE goksta fAE ¥

(34) BII7HA AZbE Y2 A gBd T2 ABeE FIA

(CP)E F#3¥t}. o] #A$ #8FWH AHF(Float) & TF(Total Float), FF(Free

Float), IF(Interference Float), INDF(Independent Float)s°] AZ7} H+ X

EN27 FH 27

9A 2 F AR Tz A2 HETHCHE FEL LAY HIE TFHAT]7]

A8 Bg7uist 7HE Fe T2 A2E AYsty AAS AAS.
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4.3 VSM/CCPM ¥4 A ¥

299 58 FAGgoes nedtn ZEA2 Ao oFEsld dAAYLE +9
3= PERT/CPM9 Udi¢teE TOC(Theory of Constraints)& 7]¥te2 3=
CCPM(Critical Chain Project Management)®®¥ o] th[7] PERT/CPMS & 732
(CP : Critical Path)x Z2Ax £A49& 183y CCPM9 5 A% (CC : Critical
Chain)& Z2 A2 M E WY Yol FEHA AHEEA e T2 A 20|,

VSM/CCPM €AAEL gg3 2.

GAl 1 VSM Z2A2E AdAstn (24), 8] B/MXAZLEE sgetstan fAadt &
(33), ¥717kA A3 Abg A (Resource) S # 8t FAES(CC)E T3t

SA 2 1 FAECO)E EFE RE Z2AaE FAFII(FYE BYAY] 3B
¥), Parkinson Y& (FAA FoJA 1@ ¢ Fx2A Hof t}2dd
AAHE o ®o] W F Jduxn ¥ HWaA)d wel T2 Aa AFE A
goljstq 371A ¥ H(Buffer)2 AHEET FARS(COSA AY Hy
(Resource Buffer), A& (CO)H A ZZ A E w9 (Project Buffer), $AFE
o] ojd Z=2 M2 Hole WY B H(Feeding Buffer)s & uj x|zt
5. 4 &

A7 NE nAe SNe
AN AHEHT & DABE

olN

AANFI7] 9 Aoz HIT ¥ A2 A ZuHLSS)
% VSMY 397 AA% &9 #Htg AL

A AR dAGHE UFE, F77e Z2AE U HE T2 Q29 HA g V)
€9 SOA /MY Z2M2E °2 SIPOCE o}&3 VSMAA Hete AA Y.

F HA dAdAE 5 Z2A2A AEFPC)E o] &35 v Br7kx Al =het
2 A2t F49 PERT/Time, Bl €349 CPM/Cost 71 & o] €3t H] R7l71A A
R s FEIAT. vAE gAdAE AdE 18stA] ¥= PERT/CPM #
A4E& n#sE CCPME VSM# dAE 944AY dAE HAsdA

gy 8 AaAanfellA AMEH T JE VSMeo| 7oA Hed A9 b Brprkx =2
Aze] HEs FiR o Az A FRY F IokeE A& FF9 Folok gl

oX ofl

o
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