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Abstract

With the rapid change in today’s R&D environment and the enlargement of the
expected quality level for R&D outcomes, it has become increasingly necessary to
effectively define the R&D standard processes tailored for our organization and projects.
To meet this needs, we defined the R&D standard processes based on the standards
for systems and software engineering and our traditional work methods and applied
them to our ongoing projects. We will improve our defined R&D standard processes
continuously by monitoring of the processes and the feedback of the application results.

In this paper, we introduce the R&D standard processes developed by E Research
Institute and the requirements and approaches used for their development. We compare

our defined R&D standard processes with ISO/IEC 15288 which the first
international standard for systems engineering.
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Aol Hatg 99 A 8.xd o

Z(verification)o] 3§t}
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%3 A1 e (Integration Test process)? %
He sjurgl A|AE FHQAZ MAo] B
Fate Y AMlz" T8 A EE AxE
o7 zYsd Edsn o2 A= A
olt}. o] ZEAAE Alzd" FzAel 7
DA (layer) 2 o] Fo]z|7] wfFo] 9
EEAE TRA A F3o 7 Al AEo] oA
3 FEEA Fe F Ao wEkA FHsk Y
]fi% FARAOANN HE A2dEA HE
Hog mgAA7t Sl

N E

A E] 3 2 Al 2~ (System Test
process)e /WEE Al2®lo] AlAEl g AL
g 2 AER aFAEe AEREAE 9l
st7] flgh TEAZolH EE AFAY
(acceptance test)S $3 HAA7 e 7(3‘-°r
o] ZEM A7 QF AFES g £ 9l
=3

npA| ko 2 A= Z Z M| 2 (Delivery
process)i= AF&AF QAo 9 AEE
AFNE AFAES AFLo 5= 17
ANA HEstr] g Ao} o ZL=A 2o
AMe Qe AFREe EAd we dad 73

$ N2 AFAe] $8873 Exsn
$8A4 WHS ANGY, AFAGS A4
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35S 5o AAgE 2959 FAANS
B8y 9% Aoz AA A ¢ 2
34 F=, HAAYE A H(configuration

¥ 74 #2] (change
management), 3’348 E i(configuration
@4 W 2 AE

identification), % AratE

status accounting),
(configuration auditing), FA&E g =
2 ol Fojzint FAAH(Ee FATE)H,
sy A, AR, PALH 23,
P4 Hot 9 AE TR o|FoH veH
e 234 gFoz IS0, 1995].
TE AA AYFEyle ZA, AFY AF
5 4 &40l AFe QA
I 9 AR 53 dT/AE
33 A" F JEE 7] f dE
!

S ANSI/EIA,

2= ZzMx9
A, AAAA,

std -
ZARZ ZLZMA(Quality Assurance
process)= @AFME ANz AYHT AF,
Mujza g AGsiE T2 se) A3 Ay
7 R 2 7AES UEAIEE S]] ¢
st AP Z2Ase A gAd ZH

g8t AAANY BFolvh Ywmow
AE L ZEAze FALE e 4

u}
E(review), A% (verification), &4 &
(validation), AJAHaudit) & 32l 7}A] W
o) EAT 4 o, 53 Az F
AR ZoE A &Fol, A3EY FHHE
ZdlE= 3 HE(peer review), T§F HE

A4S, +24

e

& ol

N

(joint review),
2 &89 7+ 3

o] 7)ol A 713%01‘“4 Aol AFo] HB
FA 8T AH (S, Al (specification)) S T
EA7I=AE ZAAs7] 98 #E(Have
you done the job right?)& &alm, o]9}
g FaEAd ol Ao AFo] ol
37 AH(stakeholders) & WEA7| XS 2
A7) Y3 BH(Have you done the
right job?) 2.2 A& F Aot wekA, A
o] ehdsA A X (verified)dtE A E ]
2 x| gx, AFS AL Ao Aol
AAHoZ wrE(validated)d + thd =
2 AFol ot BE & Y Martin,
20001.

ARl ) 3 2 Al 2~ (Development
tools management process)® EZ& A

g H’EH AFHe 7E =7 2 FuE
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31 AM4E/137

At
Abd = Z 2 M ~(Project  Acquisition
process)-4 242 ZAANY AGLHA

(RFP; request for proposal)ell we} AFY-&
Atatar AEE At s AldTAA
< £ g4S AAste 2
A AFgol@ AT el &4 &
g3 AR AdA e EX
(e 84, Aehg JAE ¢
271%e #H Ao wep 2
g, dutH o2 Alje] EA¥
24387 Hg +38 219
< A3, A+, 789 &
A7 AgH A A" E dAt

S FHE Fav|He A&, AA
A el ghsle] §efo] AlAE

A A € Z 2 M A (Project  Planning
process)?] HZHLE FokE AIGFHAFA
of mel A AT ZEANAE A
sta, Al e AdFAAZ g T H3y

4

2 K

lo

AALE F=yste Aotk o7]oA A
¢ AdFAgas s, oA HY3 A}
Aae 28 A 5% 248 98 29
FAAG] wel riEd £ 99 g5
2 2%y RS onigrt. dutxow 34
A ZEAzoME ATFNE BF Z2A4
29 gokg ATy AIME ugoz A}
AAJQATE AGHE AFAE Z2A2E A
oy, olw ATFMY TF ZE A9

75‘1?%*3 oF 2 xAgAged dig 2AE 7]
o2 FAZRH. oy BEE 28344
”‘"i IFHE Aad+, 7 =
AT ALE Sy, ddH(A F3
£ 8 WBS(work breakdown structure),
AY, dAHAYE FH3 2 HPAiE
F olE uvigo=R HYPHAAFHS

e re mlo om
ok I8

%

S HAAYA 2HAPMS)  JE3
ok 2y Ol ARle] WEe AfAAE
B2&5x] grol AdFAAIHE A AA
ALAE AT Ao AAAZ Z2A
2ol ApdE Z2AA geeh A
PMS T&¢ +#8% 5 3
HAAgPHAe ZZA2(Project Control
process)e] =22 AyYPTAA A W o
&3t HA 3 % -r]?fﬂ AA, dit, 99, 7]
ol Al FA o Mg H
£ gtz FAse Aol
o] 93l ArEAYA= AY T@ﬂﬁ%"&
F718 Ex F8 AlAEvit A9 AFEA
L 2 A A& FPAR(d,
FAel AL Fd(on going), EAFT
(hold), # 4 (cancel) 5)& ARZTFLEZHN A
xR0 AAE FAT gz, HAAG
B HAEE ulgoez dgA A JZ:??]
WzAE FHhx, WAool WA
ol A &R AEste] FHAAFH A
Hhol| A&t} HAAVF FuE ojFde= o
FRIA D A b qAXE FAdEH,
A DFILE AAe AtF Y S
L7 B8 EZEAH 2 (Requirements
Management process)®| 32 AlZ=E 2
H AgFrel 24 A2 8T (needs)st
7] Y (expectations) & 3 0}—’ el sto] A
&2 8 ES BEEta, AR A
HAHE EUE Pty .1;@]-%% 2Dt
Aot} o] ZZA2A EHeE AHEA
ST7ANR T 8 TAMY Ao ZEAze =Y
A
5

fr £

;

Al Alz=¥l QAR ZE = zpol7E QLT
£2 @ TFAMEHuser requirements)S 117
87 7IHE 7o) olald F e &9

AbEEte] QAN e R WEd A v

=
=
W, A)2~dl @ F AR (system requirements)




ot BF ZaMA Y - E 3470l ARIE Mo -

A @A 2R
24 AFY 754,

g 2 7E GA eSS 7]
ditrer  QyARE
and properly stated), €&

g 84 (clearly
A (complete), &
o #A) (consistent  with each
4 A (uniquely identified),
54 (appropriate to implement), % 57}‘:"“

sraolol 9o 1

T 43 £

(traceable) &9 £A4&
A AFERE 8 FALE

g QFAE ol e 2 FAMEITY] A EA
o7 Q3] EE AMEA 8.FARR o] A[~E
LFAGoR WEg
Zeluh, AR ") ARFE dA 1
71d), #&A 7le ok A%
50l Z]“—T—X-?Pai Hglelr] wiite ol& A}
2 @Al gk A &2 Q] ZY Y

FAE SR o}

AT Al s

L
= % oA
jg A

NJ

R -

rr

(brainstorming),

AzEE, el

& $AEAE Z2A8A Hed), ow A
d 989 Aot 45 AAgde s,
o) HAY gFEH DA FA
T 9d 5948 2AE Favtk Ao 99
=]

E o= FTA(Fault Tree Analysis),
FMEA (Failure = Modes and  Effects
Analysis), ETA(Event Tree Analysis), %!
=3 M (Sensitivity  Analysis), Y E$ =
2 (Network Analysis) 2832 7|g} E4
A 7IHES &8 5 JUHIEC, 2001].

492 A A% 2ASLE 99
S, WA AL FoAY, 999
Wor AF T ARG FoAY, E:

AEE 9o A7Htransfer) Al 717} 95
L og o = Aoou:] 0]9,]

9‘]’ %‘%‘ﬁ’f o H = T R —=

% e Aetn BN Aol o
Q87 A% BAe £YY FE Aok o
9 Algdol 2R¥ olFole gdDe

Azgt AR E AESY o] ZzA27}
ol 2}7] /\}?M*i °]

o] wighA s},

Zog 9oFHy EZAA(Outsourcing
Management process)®] =22 Fokg Al
AFAAGA e} A28 QFALE o w9
gAg 7E4Y e FEAT HE A

ge Fysty, FPAE HAgstn Bt
o QAE HFE HE AFYEL IS
ste Aot A7 AR ool A
AF o]Fol= FHALYPHAE ZRA A o}
g 3o AE L AFPAHE A&7 o
2 BUEHYPs 1 EA ™o wrAs A9 A
A 2XE HFoZH QTAGS THEF}
7Y A%4E58 95 & o
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ZzAxe o
of Hojd Ao
e A A
=1 2 F49r
2 M 2 (Technology Planning
process)?] HA L FH o dd vldy 7
52 BEUR F3Z7 eAd AdS
FH3tn Ed718He] JAE Esto] AT
Ak Abd 2 718387 93 Aol whepA
Ay el A7 g A7 He A
T sk 2y VleENd F
g 52 BEUR V&M A 84

l3, ol2He 2Ao FAV] vleMEd A
3 & 7lEE o8 ALY
A ARRAAES Y

o Ar#e] * 2 A2 (Budget Management
process)® BZHL& o #®A|FE oz}
AArS HAAS I o]E AF we @
3 #YE og HAske Bolth

ez @y  Z2AHA(Human  Resource
Management process)?] HAHE& AlYE& &
HHoz Fgat7] Hst] g A4 ol
VNEe HFE d"HE AAd AT 9
g Ao A, A" FYF 7|Ee

o o o o

[
T

2=

N
i o
(el
i

Z&FH EZ A A(Training process) 9
ZAe AL F3Pol FaF 2o}
TEE wSsted 29 FAEYY AEE A
SR o7 FHATT] e RAOEA, HA
A ZFFH dsiMT a4 S Hrksky
O A V1EeR fAEHY AH#HE
Agk As2 gAY}

2k g = 2 A 2~(Resource

Management process)® &7 Al 43
of Fo3 V& FulE HAld AFetn B
Z5t7] 9g Ao2A, HA{ A4 7

%, Awd gd, 18710 5 w9
A8MQ £9de BE AT A Fos

g Ao A BEd.

212 24k e 3 2 A) 2 (Intellectual
Property Management process)®| &4
A7) AHALD AFAL A
BEdm nEsy] 93 Ao A7
A A kol e AP B
T AdErA =8 7134,
3, AFH Zzad, A JH32
247, AFA Fol HFrt. & T2AX
A ol AAAMNY W FEI 5=

gh g

A oA, V|HEAAE AFdoA
AsHe T8¢ 2 4F dAdAzdEsn &
dE AaRg aga ASE, B, WEA
v, ®71 g 1A, 2 53 ddd ANEE

| A7l Ay
]

=3
24 1A BEg
4

ZA2FE ISO 9001:2000
2 ATANN FER F

QPN Lt
ABGA =R Fokel FRH

ZZAA ZA 2 2 Al = (Process
Tailoring process)2l #32 & L2
E utgo® Ao 54 F Ao A3t




140/H52 - §7|= - et AWMLY BEF Z2dAa JHE - E A7 2 AlE Sz -

H>

At AP Z2ALE AFestr] ¢ = 98 SAHL B HF & AxEe #
Aol HARE, ZRAAS HAR EE ZzAX
olFe B AHo® TEFE TzAA &2 FIAB AU AT AU A
g5 ZE ARdeld FAld AFeA &e oA AL A
F A wEA BE AR A0 & o ZEAAGA S FES
F ZRA2E wEoz Zk A FRY ZRAxe HHE GAs7] A TP H
EQ agln Ao QT 58 mHEHE o & FrorAN ZAAE FRIFoR
o AMAF3o] Mg AFS T2 AAE X 3l (structural decomposition)d+ A o]t}
Aatol Rejstofol gt % Ao mEN 2 g5s AN Z2F
37. T2 2w FA (sub-activity) 2. = AM&E3=H7|2 8tn, 2zt

= - 233 B8 FEAES [Notel 2 24
E d79€9 d7/ME EE Z=2A&E 9ol 9o

A& (plan), AAl(do), &<)(check), ZA BHAGANE Tz A2 #HHEP 7|
(action)®] ‘P-D-C-A Aol&E'S veo= AbarE A du mEAbe Zz s 2A
Aolyo] glom Z} TIAAE ZZAMA A Bd ZRAA LS 2 FdR By
& & Z(process flowchart)s 5= 3}o, 9 eEol Ji,‘ﬂ o EAo) WA A
Zgz M2 5 (purpose), A5H +HZAT ol gom ZEAA QofAE ZZA
(successful outcomes), 7| E(process 2ol BES Aoz odym @ g
metrics), #Y3} A (responsibility and g2 A4S FEK QoFste] X A|A
authority), 2HE (activity), L ALY o Y3 ols® B glom DAY =
(considerations) Z2|x ZZAx QoFw 2o ZeA A0 ATE ZoA T
B %A (templates) EFo 2 AHEo 2 A 8 Tuklo] HAEFL opale Z2Zo

o, 7 TzAzel WE BEAE AT Laau go
ZeAlss gag FHol ARH st
Z2Asg PASI At

Z2Aze A5 dA AL AAH A A 4 ISO/IEC 1528834_9] H]j_ﬂ_

He ZRAL ZEEE LA 29 &334
AEHES THER EAGS o2A X E d7ge ATAR HE ZgAx:
& LAz WF VHE T AL ROl g v go) AT 7]
@ ool mRAs sEsd ANE A B g Lag e angw sgAde o
Fol EAT WEA - EAE CHH o o/mc 158 Aoz 2E Ax
= Ao Y y g
= AL ofynt ~ ~ gzst 2 LAZEYoFE BFES FFEEA

O tger EARE ZzAAYF e 1 kel A o)t}

B - =2 A .
o 2dg 4TH FEARE ZHs we A, 2 AqE E d749 A7
}_ . L R “ -

W gF Z2A2E JFor e

ISO/IEC 15288% wlugozx 7idd A
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T ZRA 27 SA EEA A A A E
QFAE AgekA], TF 32 A
E2 2 ¢ Mol &x

F5 o

=, | a2la AfdE
BAZS} wA BEe ZaAAVE oW
Be 2 deAd dis) dol izt

o

O AT I D

4.1. ISO/IEC 15288

411. AL

ISO/IEC 15288 Systems Engineering
Svstems Life Cycle Processes(ISOQ/IEC,
2002a)v= Al2=®la-sto] gt FHFx e A
FFEolth A A FFdHEH FuRHN s
ceole 2ZEAE &
258 ZEo] EAEkA W 1994 A
=02 ISO/IEC 152880 tjsh 7wk # 3 o]
THEAD F 187/ 0] gk xFEg =
ZAEE 199641 7¥ 2909 sl 2(draft
outline)’} WX ¥ o]&F 5xde ZFEx<t
(working draft) 237F2l 4z1dlo] 394
3]  Z<oFcommittee draft) 2rS AA,
20029 3¢ HF FAFEFE<(final draft
international  standard)S @ 7hE oW,
2002 119¥ FAxFo=A F2 L7HEQ
YHJTC1/SC7, 2002].

ISO/IEC 152889 7fuke ©d3st =3z &
ISO/IECY #5749 €3 (Joint Technical
Committee)Q!  JTC1 Ab&te] R3¢ 3)
(Subcommittee) SC7 Software and
System Engineering® 24 A2 El-g 82}
AEEQ o] et thE A A YET
a8 A 7sd g xFFE g3t
= ZFolth, SC72 oAl 12709 #dwr
(Working Group)2.Z uyo] A i=d|, o
FANA WGT7 Life Cycle Management7}t

Egae Az

1

o

ISO/IEC 152889 T #3E @9t} o
PurE AT EQ o] AWFT] T2 M 2o
3 Al B9 ISO/IEC 12207 Information
Technology Software  Life  Cycle
Processes(ISO/IEC, 1995, 2002b)& 7 ¥s}
7% STk
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ISO/IEC 152882 7} Z2A|l2o] tiat U
4< HA(purpose), *&E (outcomes), &
% (activities) 2.2 FAst1 Q)
9

of BAe zZaAss FagozH DA

L EZAM A

iz ste FAHA EXE UEUH, A&
B2 TRAMAS EXE AFHom g
oEM AL T UT FEY U ARES
e, g5 ZaAss A e 9
= 84E ongth oledt FRE ulygo
2 ISO/IEC 152880+ 470 =@z Ax o
Fof 267he] ZEA2 aEla 123709 A

S5 208709 5o & o]FojA

ISO/IEC 15288¢] #H&7l53 o
2k 94 9 (business domain) 0. & &=
T, TA, FEALY, FTAAHE 2
A B WA FRylE AxE
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o
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142/4E2 - A1 - S W BE ZaMa0 Y - E d7elol ARIE FAo= -
5 4 A9JTCL/SC7, 2002]. o A7l FAAE Z2AH2(Project
Planning process), #HAE7F Z2 A

4.1.2. ISO/IEC 152889 3 = ]~ (Project Assessment process), A &8 x
ISO/IEC 152888 4719 ZZ M~ WHE9} Z A ~(Project Control process), ¢A}2A

265709 Z2MA2 FAEH Jed|, 4 X
ZA~ WEEz A7EH o9&y Z2u
[ISO/IEC, 2002al.

WA rieE  EZZAZL W (Technical
processes)= Al2®lo] g @ FAMEHS A
olslil, o]&E u-:rl"}ﬂo THAJA AFL
T AFS 49
A A Aksha, ﬁ:rLE]% Rl Eat=, XﬂJ‘P

AFE AHEeH, ek Anlx
A&HHRo 2 FAAL, €02 ‘3 01” ’\1‘5]
= 7] &

ol = 01?5114474]1} 87
X 2 A 2~ (Stakeholder
Re
3t 2 4l 2 (Requirements Analysis
32 2 M| 2~ (Architectural

S sl
9. 2 ZzAs gFd
Ag A

Requirements Definition process),
g B4

process), TFZAA

Design process), T8 ZZ A
(Implementation process), =% ZZAH X
(Integration  process), AZE ZZAX
(Verification process), #do] Z2ZAH X

(Transition process), F&A &2l EZZA

2 (Validation process), <& Z2ZAx
(Operation process), TAXRF ZZ M2
{Maintenance process), ¥ 7] ZZAMXx

(Disposal process)7t ¢
WA TRAMA tHZ(Pl‘OJeCt processes)
A 2

IA AL FHz A e,

JX‘Z‘, s

o] AA 2dE 2 A g Hrolbst L,
HAFYS FAgh o] WFd £ie 7
Eiﬂi%fihﬂﬂg TE drA &
OMEOH olg) MEF7) F o= ut 13

% olm AFAAY LFRel 499 4 2

2 2 A 2~ (Decision-making process), ¥
A ZT2A
Ak

Management process),

2 (Risk Management process),
= 2 A 2~ (Configuration
ARHA Z2Ax
(Information Management process)?} 9]
Hao sfFEch
Z3 I Z A H 3~ (Enterprise
processes)E HAE AlZsli A YdH =
AFdozA AFolrt H‘ﬂ]i% g5 AY
33}7] %’45 7‘1‘«] < #Ygith w
laanlal=+ «1 2Xq3 A9
eyt 2379
& 7FsetA st
Z A 2 (business
H ol sl st
e Z 2

rT’
¥

process)?l A& olyr}, o]
v oEedare 24 87

L

(Enterprise Environment Management
process), FA##  Z Z A 2 (Investment

Management process), AlZ2=®l AW FE7] L
2A2 By Z2ZAA
Processes Management process), A #2]
A2

E4749

(System Life cycle

~(Resource Management process),

3 Z M 2~ (Quality Management
process)7F At}

Low 3o g A2 W (Agreement
processes)t F Aol R £ 9 237
I AkE AAsted Bod QFANES
HAastn low o] BFd = 2 A
2~(Acquisition process)%} A2
(Supply process)7} sl @ ¥t}

.J'.ﬂ

=]
2
o= 2
=]

fu
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413. ISO/IEC 152883 7|8k Al=RF8F  EETS Aolge mg 27 Yrh o ¥
EE el ¥l BFEY A4¢ Azd e 9@ gy
HEARL A2RER RELRE A o gogin glov, Az AAFE
AN2dlgs #te TFoZA 19699 v F Mo HE B XSy wwgle m &7k 5
Z(USAP)AI A 718 MIL-STD-499 A& z=o sjgraro
29 o] TFEY FAYE FHIHE =¥
of o) 1994W1%E JE® EIA/IS 6329 ; , , , ,
IEEE 1220 =&l Al ¥ #(interim e : | E |
|
standard)?] EIA/IS 6328 ¥|= =7} &F L ! ! !
°o% 7)¥¥ ANSIEIA 632 5¢ & + 3w ] i i
0. 2 FJNE o5 EFEW ISOMEC 3k / i \; !
152889 F& I AolHE THez T news e | |
- - 1SQO/1EC 15288
3 aAjE 2 doEEE 9, 2003]. e .
o) EZEEL Hlasty] ¢ WA TE e 1 TBER e | O eSoh
W rhgt 2 newew

"HolE e dheA
(what should be done)”ell s}t 71& 3}
3o, "o A gof dt=A(how to do
ity’ol disiE Adgstn YA 2o 2S¢
of welxes "FEoA"e] ToEANR A HE
AT UA T, )AL @A FH Aold
ol 25Y EFEL oI EFAHE
#He g5y A4
qE T

(task)dl B8 B = =5

A, EFES Aade AWFYd 7]
He v BEE AYFTIe g ARl
w, =8 FA(mA, AR, LA, AR
A 5ol B4 wep wf ohdstA AHe
g F AT, 4 ZFEAA 7HgskE vl
el AEF71E Aot vt

ETESY F8 HojFge <ay 4£H9 2

EIA/IS 632% MIL-STD-499B #]a*
(demilitarized) W Ho]7] uwj&ol TiREE
yEe adz Asstz Aok mEA F

&
9

<3Y 4> A=LFG EF Ho)H

[EEE 12209] AS-d % Al2®l AQdg 9
3 asfol & 53 o dis) vhFa
A=A gk, MIL-STD-499BY EIA/IS 6321.t}

= 84 S 2 Z2AZE OF
3 ik

ANSI/EIA 632& ©l% EFERUE £
o 49 FFEAM ZEA2E 9EY. F
1370e] E&3 34709 QFAgte 7 FAE
of glow, siddA Bk olyzt 1 o]
o} Mds dACAM A o] Fo A

A 2 HEFEE st vk

o2 [SO/IEC 152839 2% #H744
o] FFowA, AxwlFs ZgAs
olyg}l 7 (management or business)
ZA27A AFsta Aot

i

ISR e

4.2. ISO/IEC 152883 E 14
AFANE HFE T2 AA9 HW

B AAE E A4799 AFNL £F
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