LrEE

Oj2q 2|

1.M E

AT EGo]gTolg AXE oo ZAT PAAFS
77T At AREARY] SANE AAH R
BAste] A 2, 7" Al=Fle] AlE agla
FAES D H7] AR AZEY] A FHFEr] 3F
of A olFox= AAAR HIHe wITH,2).
ATEYO] AlAHEIS mE&AHo7 Justa #HElsp]
Aa e AAAQ] WHE 9 Z2A| 27t H5Holt)

AA 2koMe] AZE 7} AR|F= HSH F
84o] FdiEo7tn gler stedol] Jle e AE
Edei7t tiAlste] 715 Algstke FA= dds) 7h
3 Sk dut= 9 fEFE s HFEoR gy =
njgfe] IT M= HSt AZE 9] vy} &
8o SiE Aolti(3). FHS} ALslelAe] IT 7=
o] Wy}l A AxEdO] NS 913k thekst WY
23 AL Sl B2 IHE 7Y s
njEf gAY AZEO] T 8.9 AREARY] wE
= ST BE55te] Ut

olgfgt A E s3] M= vl e A7t
3 AT EYO]FE 7S AAKeR FYstu ¥
Ak FHal Urtok gt} ol& fal 28t I -
oH o= Tkt A7) o it

T AZE 0] B AxE 0TS #HA 7]E7
g S 9 ATERe dEAsAldT
(ETRD)®] "AXEgJo] F8 79| A B3 (4],
I |EdTH 7119 7SR =(NTRM: National

-

¢

==

)

A FHIE (o] 42 &) ellA] FHst=
YAZEY X FEEY ALAHEAR 23, AEHF wF,
5 HERFE AP, dhad LGAA AdATd, deHe n

. AEF o, ol#E wF, WA - aHA
KIPA d7¢)9 d714%4E EUE FAHAFUY & 29 o
AAAE qdietn 848 w9 (sypark@sogang.ac.kr) 9} 1
gt 9% w(hoh in@korea.ac.kr), AEAIHetw o]
W73 w4 (bjlee @venus.uos.ac.kr) YU Th.

s

™ FAEY

*

6 2006. 12. FEAFSA] A24d A12%

dloj=st 7|8

*
*

00 02 ol
i

*
*

Technology Road Map) (5)
(4)oM = AZES NS A T3 437 Sl
azEY] Vas AlFHeR ER7 E4sk

4
Edolge A% AT 3 /1% BFS BASEC

)
rO
2
0 =

o,
f
R
1>
N
olr
o
>
toke
41 2
My © & o @ 2 O

ol #Ed RES

(AZESY xF3 2 A9 A Ve ¥
HAE e 2ol dREoR T AXEY
3t Ve 5 54 71ed HAXIE V& 952 7]
WS AAIBEL Ut o] Hlo|= AXEgo]Zs} 7]
< BFSl 7S As] A3 w2lo] 9o
gt} o] ASE Ao AmAY v B2 T
o|Fo|H7] Wil RAZESAE AAFCR BRIl
AZE ] MG AAAQ WHE g WS A4

2= (Soft-
ware Engineering: A Road Map)(6)e] 7FF &
Holtt, 214715 tHehs AZES|]Fe} fofe] A
Tt olr(Issue) 2t FA|(Challenge) & =3}
I AE71EZe] ATWIAE AASka Ak o] 94
AT Foke] Aol 2HE W Qo] A AXEY)
ofFgte] WHEre 7hadl]olle F= Ho] Wk
ueba], & Fexe mlE A AZEdoF
3t A A A Ve D JdERE s S
A A Eg o] Pt REgS AAletaal gt A
ZESgO] g RERE VIS Ve =R R Ve B
e gy AXEge] AdgbEe EAs7] fst

of mlejatE]e] Muell EEsto], miefe] T Ed o

© A

Azt 2ol Ateles E4dtm ol
We Ay ke 1S5S £F, M AR 97 3

Aeke SRR AAR RS At
ol FF rLEFIZNY FAL FUstT A
A&

o] WA FHI] H% 712 A5E E8E

Rzl




Aot}

o2 el 2% M e mlAtEllA ] Az E o]}
pzesole] A%l Yol Fohum, 3gelrE v
dhel Aol el arEe 2meslel Fobse] A
B ANY)ee AR ER, AZE A FE|%)
AT A WS TP RIS ZERS A
At 49 Aeg RETh

2. AZEY0{2ste| Oz ML
21 DjajALs|e] Hgt

ngAkE & SR FdShH fH|FHE A H5E
(Ubiquitous—Computing) 3Hgo] Aujsle= Als]gta
g UqTH7,8). FHIFEHA L okt TR
oAl 2 F A2 S AR AHAIZE < §lo]
(Seamless) AZAE0] &85 oIt} o] ellA
= A g glol= QIR g 2~Eg A §lo]
AeEE AE 538 3 (Digital Convergence)©|
o, fEFAE e 242 A 2 HEYAZ) QIR
Ae-gzrel “3H(Situation) & U4sHE Aozt &

2=~ o)
T T
olglgt FH|HE 2~ e dtAQl EAS Ay

B RE AFHE X e HEYIR 94, S UES
Ao AAEA] &2 HFHE HIHAE R AFE ] of
etz & 4 ok T HFEH e AR Fofl Kol
A olok(Invisible) gtk 7Hdgzte] obd dAAA
o] oA} AFE] AFHS-(Embodied Virtuality)©]
7V}, Q7kad <lEjd o] ~(Calm Technology) &
A AR A (A, 1D, A, AR, 2%, B, 2
A Tl wet AE| 2ot Wske

fHlFE = Hreel 54
el FolEOE F83k e BRE x| 2 A=
F8 A7 WA (Embedded) Ethe A 9w
o710 A fHIFE A S dude AlzElY) U
& WAE /M AWt = Al 2Floxe] AN ES)
7} 2R ek vl 1 oo FHiEo] a9l
FAol T},

2000 ol dEe] miEAIth A7l s dud=
Alzdlea o] Az ESJol] Fo4S Q1A B
2 A Aokt AslE AP =M olE AZES)
o] T Al HIoA sASAT3]). olele A=
AT = A|2Blo|xo] X Egojo] FaAF AXE
dols AAFez Miteln Telsh] 93 AZEY
o]F8te] Fo/dd tiste] AlAkete vt A

njgals]el el AT Ego]e] FgAdL M|t FHY

; N[l
i)
riot
o,
tlo
iﬂ

< (IT: Information Technology) #oFe] skapt &
1T 719eM etk 93 9 Alae otk A
3Rl SRl M= mlEe] ARlE $7] HHS3) AL
(PIS: Post Information Society)#}z Wapr|= 3t
o AR Az Wike vEAESIE 1Rl AR
E Ad z /A B84 (Supra-Complexity sys—
tem of High Degree of Freedom)7} @ Heo]w o]
Aol g Algle] o] F Folgta w3kl PISe
714 1%st @ 533t VIsAEE FEAY T
3}, Alolw] E3E FHo7 3 A 29 HHEY, o]
‘d-7del xsto| 7|wkgk g ARl (High Concept
Society)2be §4& U o|2ig F&olre &
ZEJo7} AL o] eAR tiFE Zlolgta wat
ATH9). olFE% nlgjrlgloMe] AZE O] F9A
o] Az dE 74, HFHE ~(Ubiquitous)
ARBlE of2lgt xEole] FoAo] rieHow 4
dx= Hdolgta & o ot

ool Al A ule} o] Sl mlY AElE
Y= fHFE 2 3 ARleta 7Pgstar ol2gh
7AollM 7Y e FAEL e AZESAE

Ao A% Bs] A 2xEd] B WA

foi it oo

o] AZEO] N EH AZEYo]d tigt vl
o] AW A5t 19} AAE AQU|EES olojA|
= HollA =&t

22 2=Eg|0] Dj2f MY

dljel o] A 2zesolE AEes] 9
amEgel 3% 714 BEeka YRS
7) 98 e Aol AuAel A8g
ofel e Age Az @k

Qultl= fulEs P gEss v A
oAe] ZEEGels] Aol thele] BE ARIE]
A Azl 2EEdole] vige] FiE Aoley
5 U sk ANTTH10). g Aoz )

e AZE TS 71EHd
T =F0P] 9 H22 Aol vl AxES]

Al S7F & Aol dF71e] 4% dA 80% ©l’d<]
7es AZEC7L g9t o, AsAke] 4§
T 40%°) ol2E 71%g AZE0]d oXstn
t}. o]Eigl Al HUE A|ABEUFE BT AZE

dlofe] HSol SHHEL des & F e olHF

vl 2zZEYFE s 7



A= vl ZrE oS v AskE Aolti(10].

BRI EYOIE u A7} AFERRE] 8
T IS Yol JRFE0] Q7 0lR]=
AxEole} Y (Business)Ze] dHs #AVE A
3H(Tightly Coupled) HWA AZE0] it A
AE] FA e et opgt 7HHLQ SEE
o7t AL 7Hx] el Audt e = & UE
A Foll tigh A7} o]e] Adg 913 xgo] Wy
ofof gH(11-13].

‘mlegjle] AZEQol= E]'Oo g

48l (Sutuation)2] W3, 2

e Al

olE]zo] ~(Interface),
“(Requirements)2] %

X9 (dynamic) ¥3} £& T A7k " v
g §uFAE 2~ AFE Ao gL ) FLe 9
o2 g9 7ol dntgt d Aol

“nFde] 2EESo]d] )3 AlF a7} 27} H
o AL 179 HYE 2AYT = U )
wel o] a7E Aotk = Azwle

7497} Mission Criticald A|~glo|t}, o] A% A

A

7 EE 2 A2 A3 o 277} 3718
Aeleh, =3 Thgt Wt ¥ So] WEYAE Add

felFE 20 54 oMIES] SFo|v AdHE
(States Explosion) 5¢ A& 3402 tJ&E
ol= "hHo] o7HET)

LI Egole] HIES wEA FYdlels L7t
7Fka, SZEg]o]o] sjekR} Flsfe] erel o] g
of g Aolr}.” A3} 71w F43 Hske ol& X9
ke AXEgole oFx] Kt WS mEA dY
g A a7shH F23 vz o] Sdwste} wE
AL aF= AZESOE AL wW2A 318} Al7IcH
O]Ziﬁ A= Alxgle] Fe FHF7|eh BEE o

31 AslE A ol

REEPJo]o] Q7= AR S TfQle] Bl
Alb|2E @748 ot ” kA mlefe] A ESo] 7]
&2 Custommade®l*] Generice®, COTS H¥EW
ES sk e vl Zad Ao, g3k

-1-0o Hd1 o
(Labor-intensive) oAl zF:F F k&) (Asset-intensive)
o= Wsgle Floltt,

HEUE F]he] 2ZEgo]ol] AHl A L

2 oy

N

Esjo] $7oz Aue] eiriele] vieE ot}

7129 AEUE s)te] ZZEgo] mabgo] Au]z
so| §% ?—@—;— Bo v 2zEOlE AU

H
F e WUE F-83

AR Aot}
“ehtl= FUlFEz fEe] Byl me) e
HE7]  slugloje] LAZEgJole] FHEsuk e =

(Run-time) AXZEfJo]e] B HZEQO] Jjuks

8 2006. 12. FEAF3|A] A24d A12%

FAo.”

2 Qlsl7] Yt Rleshe =70 ARgo] S7kE L FA]
2xEQJo] st Z2AEo] sfdlo e XEolE F&
XJO] HI—H—Io] g.o] EeEnas) 740]1;]_

ool Al A|AIGH nlEl| AZESoje] thefet HYES
HlRko 2 Q438K Requirements Engineering), ©[7]€)
=] 2 AA|(Architecture & Design), 3718 (Formal
Specification & Mathematical Foundation of SE),
=34 4 g ~E(Quality, Vali- dation, Verification
and Accreditation), %18} 2 <g3H(Evolution and
Reverse Engineering), A2ZEHo] AALE(Software
Reuse), 22X EFo] Z2M|2(Software Process), &7
2 274 (Tools and Environments), &ZEJo] X2
AE 2] (Software Project Manage— ments), 4
t= fH|HE 2 S7ol|A 2] A Ego]F8H(Software
Engineering for Embedded Ubiqui- tous) & & 10
7 okl AZEgo]FEty} HAE J|sEe] velrtof
& ek AAlstaal g

23 2=ZEHI0] 3a71=2| D2 ALzl

njgje] AxESJo] Huts BAA EEFEH AZES)
o]Fe AT 7l mlY Avke] Qo] tiste] A Ew
e} 2o,

2.3.1 273sl(Requirements Engineering)
e 7 EoklMes, 14 9 AREARe] 7]
TS o] JEXFEe] aFEeXIth &, u 9]
T AR Tt st wEERAIZ7] 9% 87
2 5 Vo] el e Wlekn A2 o
A7RE HEshke 8788 7Rl asH 2 Aol
olmj, 7}x]E4(Value Analysis), @94 Q7%
b Z2M|2(Creativity Requirements Engineering
Hl=U~ 7]¥b @ ARE 24 (Business—
SERE P

=

iu

—_—

(3

o &

N

4
o]

o .—ﬂ

Process),
based Requirements Analysis),
(Business Strategy) T3 F&5std 14 71x& %
oA ok oA A FA thek Aol A
shdol wWE JFerFy 7IQlett. wEbA JXF=E
& X Ego] sl Aj2E FR71 dot,
FH|FE 2~ 2ol Theket QlEs|o]
ere] wis)

Interface)
279 9%#2l(Dynamic) W3 52
TS A1 4 Qlojof g} AN Ale] g ALel ""‘i"‘
Hol A3 Foll gAY} Fsl] gi- & 4= <l
o] g3ttt d8F A (Run-time Monltormg)
EJE]-Cﬂ /\vLEoﬂoi—J—
gHRun-Time Software Engmeerlng) o] 7|4k V&
24 A5 2 Aol

imlom

2F8k01%] (Context-awareness)



2.3.2 O7|81X & MAH(Architecture & Design)

oAZFgAld Gz Ad o] Ars Hilelal,
thekel o] wel AXEdY AEFES EHAeR T
sh= Aol AH oA Tt ol#g EAIE 3l
7] $18ll, o2l olEFgAlold dHo AAA, =
FAA FEA<
sl
Ao w AAHEFre RN 54 ofEefAleldd &
off Bte AXEd0] AEFS BEHCE NEE F
o}, HA¥XJIE 719k 7| (CBD: Component-Based
Development), 22 7|8t o}7]€lZ](MDA: Model-
Driven Architecture), AF2}R1IEEH(PLE: Product
Line Engineering) &<l 7|&< ol ZAIE 34
st7] 98l a3t 7leEeltt

Tk A Eg Y] o] A AXE Y] Mk
T3t ol ArHEete ARRE Fek] Az Edo] 7]
=2 LA oPIEIHE & Holstal olE FAHL
2 AZEOIE 4, 74, A 3 Belske Aol
0% a3 wet opplex 7]vk 7R (ABD: Archi-
tecture—Centric Development) WHEo] A-85|o]
of gty ACDE 7491 338t 52| =" 725 4
o3tk ollElx THlEo] AXELe|] sy Fsle]
WekE o] B0l JiE Wo|t), AF7kA] AZE 0]
opFlElA el teket W, Ve <dof, EdE iy, 74
9 gk 7P, AR 2 B 71 Sel Bel o]
gith. ACDE 7 A|2=5le] o [EI-E dolxA AlF
A oZ|dlA], =rQ] o7|elA], olF|dlx] 2B 52
#Zol o] ojZFAlold AlzHlEe FEAQ o7 |gA
& 759t &8ss 7e= s 2 Aotk

2.3.3 H&U|#(Formal Specification & Mathematical

Foundation of SE)

WHoRE uFd AXZEol tigh A5 8T
7} 71 Folth, =ul HMA|2ElS] A9 EAL
5~7 9 1 Tu= dF ARV U ez HY
(A= EAL3~45F, =99 4% 2nET=
(Smart Card) ¥ FiE2 o] EAL 5 o]’d<] <l
=& dm 9Jg). ¥F Eoko] Safety-critical
System> RTCA/DO-178B level A, B,C2] 9154
7F g "ok, E= fHFE A 5] SRS B
dgd gk = Qs 7ol &8HT) o[HE S 5T} AH
Zulo] BEAE gyFoR UE F e FAFPo|2H
, Safety-critical Ubiquitous

%
o

F{“
2,
o

i

[¢]

%
Léi
=41 :
P

B

A
T

3
a4 xEgol

ot o

BN m B

30

= FEUES Fgo] Hoju}
 EFATAE FAVF AEEE EAE Aolth. Proof-

carrying Code, Context-aware Component 71&
o] Fgd Aot} =3 7w F4 878 TS

A det= FEF7IHe]l E8d Aolth. FIPA=RTH
s e ZEe £ EA(EEA, R A
A7) 88t o g JiAE Aol

2.3.4 E& 9 HAE(Quality, Validation, Verifi-

cation and Accreditation)

H2H (Testing) 2} &€ 71&2 oln] 70ddiel
BT A7t st o] Y A= B T
o= HAE 74 AZE oo Whd FAd] 2
Hdad o] AR Aol dud= fH]HE 2
Aol Akt AZEL A E ASslr] g 7IsEe] 2

RS ZliRi=g

2.3.5 g} 4 AZSKEvolution and Reverse Engineering)
g oAk B3 AT ELO] WAL WA Ag

steke 877F g5sl S7KE Aol webA 7t
F4E 2ol 3] %+ Reactive Evolution W E°]
27%", Concept Location, Change Propagation
7155 ¥33} Program Comprehension 34 7|4
o] HgsA @ Holtt.

AH|A: HE A

MHE 88 |ggma

KHIA TR

AHIA: HE 2 I

st

X HAE 1
M HE &st
FN: A2
sk HE n

02 1 HE o 22[14]

a% 19 WA 9A 2E(14)04 Ei= uvie} 2ol
LT EO] Ny ste] EE Fito] glojd Ho]
s HoFe AEGH

HE 1 82|

H&E 2 5|

Ak A2 o] gFE™, AlF 7|Rbo] ofil A
H| 2o 7|9kt A Elo] 218} Relo] HgE Fo|r}

Z27] AA SAFY #HAA LZE Y (Legacy
Software) DA77 A 49 F7](Life Cycle) HA|
o] Ax AZESo] WS X|Yeh] 218t 9F3H Reverse
Engineering) 7%} =77} AREE Aojth. A%<l
23 o]3](Continuous Program Understanding)
E 93 71HE =71 AREE BlolH, olallHA] e
A"l B35 A Esp|Ette &3] 22 Frs

vl 2zZEoFe Ve 9



N Fgete] HFACE A89 otk

2.3.6 2ZELI0{ MALZ(Software Reuse)

AR A Fol M 95 AHs] HsME A
Edo] M 7de AZEYe]e] Aikd gl #2 gF
Fa G7] @5l FEHE O @ Aoy, AZES o] )
WAl A v)g 2 VIS Eolal, ol FEL] AXE
AAE A7 HalA 71l s ASE AX
Edo)E ArEsle] MRS AZEYAE e 4
ook it

A

Ao thefet 9ol et theket A
EdolE GA A = 9= Mass Customization
o] 7Fsdllof & Folgt, AZEgee] Mass Custo-
mizations AT FEH AZESO] FES vt
gow 7P 7PAXE efste] ARgAL a7te] ws}
of w} efFE= 7PHRE 7P Ao =A ThF
g X ESJO|E AAH R gkt 4= Qlojof gt
T COTS AXUE 9 #7A] sz ESo]sle]
Zag Aolr}, 712l EAskE COTS
AEAEY dAAN KZEOE AAHEsl] Mze &
ZEZo)E JHEeA, "HEO] i Az ESo)7} 7]
& YA AZESole}t ddsE et S Boltt
TN AZES0e & é B3 LI ES 0l A
S '—.*JO] ddskd Aotk AZESAIE /T Al
AR AMETFESE B AZEdOIE ek
gh vk 4 9 S sl AR TRY
A& Aot
HAIUE 7|9ke] A ESJofof|a] AH]2 A|7F A
3z =]

35 9ol Ao)
hyA B

=11 —
Edle] #4or 2xEgele] AT seitide] W7
g Zlolt}, 7129 AXUE 7|uie] 2ZEg o] AAke
& 5% oPlEAy FdEel &4l @] Sl
54 ERF oE 1 BE FTAGARt o
ske ARl AvleEe] 59 TS FE O
SZESE HEE 5 & Aot

2IZEQ0] Z2MA(Software Process)
Tegole] ZTaAx 7lE FE AUeE AaZ

Eglo] o] B RRo] gpAlgoatE A% 4
3 2 AEY, "AxEg Y] hdd s 16‘Hﬂr
AlZHStakeholder) &9 Y B=rF drpt 2
717" wet et

AZEYY] ZaAAE A Ve B3 WA
7R3 gk, SAlIME Z2Ax] AEE 2 HY s}
ATE, AN E Z2AA W EEEE LA A
s #¥s HEs T e Fcke WEes
Z Ao, 2FEst 7Fsslr]l HsliAle COTS

TS
=
WE g4 o] Folof & Zoltt.

Fdl‘

il

1)
74 5L

| m g

10 2006. 12. FEAS}3A] A248 A125

2.3.8 =7 U #2AH(Tools and Environments)
dubom AXE o] FEA AMEE =<
23 o] gekskA Exwo] ﬁ?—é—@}, o}7]

2] AZEY0] AL I3 AZEO] HAH
-‘/]’ E‘Ey—oa ]%J_O]“ SZE 4]01 Eﬂ/\E] ‘3‘1 %‘ﬂj”]’
gl B, V&V, SXES0] ZRA2 maby A9 3
#e) =7, FPIEe 489 073 A =7, &
EEACS 433 538 B 5 U wre

T30 BEE Azede] A 2 Belo] AEset
1g%9 134 A3} 5L 10~16% 5
Arolol, % A5} AL 50% olow G

ga 2224 0] -2lo] o]Fo]o} it} o|zlsl =3}
A % A =75 SRk @A 2zEgel
RISEEIE
2.3.9 AZEQ0{ =2HE
managements)

r9~r

#2|(Software Project

FF szEgo] ZaAE Bele] Hr) 1*5 S5
AA FEAHoz WHIsitl= Aot} thaksl o
AR (Risk) & #elsky] 918k S/ ¥e] 7ol =9 2
Aolt, &~ZEdo] H|-&e] Jido] nAe] 7AgEd

ot Ay wWge g wald Folt} ozl FE A
AS EdZ AFgE v&e] Adela] e vk
2 JixA 2E g HIES oujdit) w3k
FA] g3 FAMo] 3 AMH(Invisible Asset) S
2 A%k & Aolt}. A4k AH|AH Prosumer) 52 41
zof7} S, gRE Al 71Ee] JeE
2 (Pareto law) thAlel Google AtelolA] Hxo]
Long Tail®] 7Ido= tiA] = u7 oA, Bil=
T FEARte] T2l gyte] sipom FzbE Flolt)

2.3.10 YHIC|= RHIHEIA AZEEQI0{SEH(Software

Engineering for Embedded & Ubiquitous)
ngats]e] IT 7& 4 vtz fu|HE 2 A
H3bdolgta & 4 Sk dHd= fH|FE 2 33
9] 7l=4Ql 54 o|lERE+= T (Convergence),
E24 (Complexity), B ZH(State Explosion), &
-8 (Interoperability), 7H°1§}(Personahzatlon),
Zlo|HA](Privacy), XM Security), BERIA](Situ-
ation Awareness), AP} 2-&(Self-Adaptive - Confi-
guration - Optimization - Healing - Protection -
Planning), AAIZHReal-time), 213/ (Reliability)
T8 22 fHlFEH EslEEA e AXEY)
ole] EAo=HE 7|Q1g AT, durERl dHt= A
Ea I Z4%3} Ak wxe], #H)g, A
AUA] &%, A% AAIA(Time to Market) ¥4 &
o] AR o7} H Aot

o;m

549



3. O 2=E¢f0| 3 ==X

nj2f Akl dwelA Edsle] AZES]FE 7]
=9 AIUELE vlEgo =2 mlg] AZEYo]FEe =
Syg AAsA B 2oy e Al A

(Scenario Based) 2.2 &ttt wA, vlgf Alug]e

of wel Ze3 AYIIES &5t I Ves 4
Halth, go 2, AlF 7s AVIEE 2EWE A4
slaA} 3},

3.1 0j2f &2 #HrI|E

njge] Az EQ o] FE} 7

=4 22 A JeES EEY. Od 2= v
o] AxESoFE Ve AlUE|ed wet 48
o AR 7|&e] d&S HoAAFa gl

2T E28HRequirements Engineering) "12<]
Ul Silshr] f8l v a7 wd
A Vers AEAHQ gwd MY s 7px]7)

o7t 71, HEld (Run-time) & A 9sk= 87
g 71 Sol 87T

OF|8lX 2 AH|(Architecture & Design) okl
Me AXEdo]e] HAAV|ES HEUE 7ukA] o}

7184 7]“* e] gvides Wslsidx AAZE
A FHAEA Atole] A BA Ve FE 29 ¥
s 1 S Aske o7|9A 7]% A7l
792 e} = Alole] A B, T4 A8
Alz=®ll TS A hshe olF|ElA AA|, olF|HA A2
o] zRitsle}l #AH VsEe] aETh

H&7|¥(Formal Specification & Mathematical
Foundation of SE) EolilxE HaA7|H 2 e
7Rt 2 gk A2 ESOFE VeEe WA FE
719 Eoke] 719}l Ay wWAZIE, AY Hs7lE 1
g1 IEFE7E 59 7lso] dMtE fHIFHE
S s Hidelg=o] AFE Aot}

E& U HIAE(Quality, Validation, Verification and
Accreditation) #HE 7|2 71EY] Vee AL
2 dut= s SAe gt Ajlet e s HY
HHyd HAE Z2A|~(Test Process), HAE 7]&
H|~E 7]4K(Test Infrastructure)

OH r,d o >

(o]
-

(Test Technique),
7|0l a7

ZIst 2 24=ZsKEvolution and Reverse Engineering)
ool & Al2E] F598(Systems Dynamics)S 3E
et Ef 2oke] gt A8 7IHE 1Ee] £47]
H g ZRAA V)] nlE E7d0A AMEE Zlolth
ARt wet A Ege] MAS RdEjdls Al2El F
=2

o8k System  Dynamics), ol3l(Program

-
o2t

Comprehension), ¥ A7+(Change Study),

(Reverse Engineering), &%t Z&A|*(Engineering

Process) 18|31 AF 59| 7]&e] 279,
ATZEQ0| XHAF2(Software Reuse) *FolollM&

B D Ap) sJute] 2ZEGOIS] AAEES 9

g ARk A, AR e, Ake]TEs 2
st Tl &gl A8 = Sle AZESC] A

71 @A e 5ol 28 "ok

ATEQ0 ZZAMIA(Software Process) okl
= AR Z2A|FE 7Y Z2AR0 HH )
71 AFss}t 7= Sol 83t

=3 5‘-:' A (Tools and Enwronments) —v—OMW
5‘] 8-:%*& °P7]Ei‘ﬁ 7\1
2 37 AZEZ0]

| RZEgo] ZaA

%Tt:j—o] »:rLQ‘jr

AZEQI0| Z2HE 22| (Software Project man-
FolAE AE 4 Za2A~ A 5
o] FHE|ojof 3l

4 TEEe e Vs

agements)
¥z A 4 Q=
7= sERT At
g 7, ZEA2 #E Ve, A B s aga
A A E A% 4 7= Solth

HC|= RHIFEA ATE0{ZSH(Software Engi-
neering for Embedded & Ubiquitous) 7]&2 H]
t= fHFE A Sl 275 s AZEYOE 88
Aoz Jpgel] 918 7IEERE Ui Vsl 7
o] AxEo]Fete] e EolEtt SEAITE 7]E9]
2pdE = sfeoels B3 Aol B8
fRFAE ks ] S5l A&
52 MYl FE A (Service Conflict
7 81#] (Situation Awareness),

=9o] Co-design, Incremental Model
A

g

7= Fo
s AWt =
5]‘— 6“/\]7]
Resolutlon)

ZEZo]o} T
Checking,
HeolgsH(Security Engineering),

7% (Run-time Verification),
A7F 21 & (Self-
healing), Agile ProcessS°| 275, o]&3t 7|&
B2 A2E S3E A7 Eolkm Fw "k

3.2 A=E90{3s 7| 2=EY

AEEO]FE 7]z mlgd digh 2ERe T
(59), $71(10d) 2 A71(15) = FEste] st

oy 3% 7EL°] el 4= Qlth. a"oA Be )

% A7 AEsEs adste] ojugh
ZRIAE A A8t

veel 2ZESAFY A% 11



)

o

aAldls

oozt 0 RUBA/E LSS Requirements Analysis, Negotiation, Service Conflict Solving
. e ) . Q JIXIDIEt K B8t Value analysis, Business Process
(Requirements Engineering) 0 &8 = 27E3k Runtime Monitoring, Self-managed, Context-Awareness
QO 4AHZHE, BE44 Z4: Design Trade-off Analysis, Quality-driven Design Decisions, Defining Special-purpose
= Language for Architecture Description
OB |EIX & CIRte!
0 0= R SE)ls, S&EE XA 0B I8K: Context-, QoS-, and Self-aware Systems Architecture, Runtime
(Architecture & Design) Architecture
Q XAl Xtatgh XAk 2t2] D1 Reference Materials for Domain-Specific Architectures, Analysis Techniques
HEOIY O HIDIE: State-based Specification, Process-based Specification Technology
g . . H=J|H- : : :
(FormaJ Specmcatlon & Mathematical Q Z3J18: Formal Verification, Model Checking
Foundation of SE) O XH=3tJ1E: Code Generation, Supporting Tool Construction
HAE a AAEHIAE, V&Y, SE22]: System Testing, Validation Verification and Accreditation, Quantitative Quality
- Management
(Testing) O Xs3hel 284X Automatic Detecting
0 Saly#F el System dynamics, Change Model, Change Management, Change Impact Analysis, Concept
x5} location, Change Propagation, Configuration Management
&3 I 2 NIA: Versioned-Stage! el, Mini-cycle Process
. ) ) Q Zgh I AIA: Ve ed-Staged Model, M le P
(Evolution & Reverse Engineering) 0 %33 Continuous Program Understanding, Reverse Engineering Process, Data Analysis, Concept Abstraction,
Legacy system reengineering,
0 Xk&H&X:: Component Specification, Service Specification, Variance Modeling, Architecture Design, Component
AR Design, Service Implementation
o
=&/l Architecture ysis an es, Inconsistency Analysis, Domain ysis, et Management,
a 24/l Archi Analysis and Asses, | i Analysis, Domain Analysis, SW Asset M
(Reuse) Searching, Asset Mining, Inconsistency Resolve, Parameterized Programming, Macro Processing
a RS 2 &4 Architecture Component Convergence, Service Binding, Dynamic Conjunction
0 ZSYHESE Quantitative Management Method, Process Standardization, Process Asset Library, Project DB,
T2 AHA Measurement Repository
(Process) 0 =& 3} software Process Optimization, Process Change Management, Technology Change Management
Q XtS3k Software Process Automation
O AZEINEXIR: SW analysis & Design, requirements, Architecture Supporting Tools, Component
co sy Development Tools, V&V, Testing, Quality Management, Configuration Supporting Tools
= 0 Z2MA, Z2HE2| XI&: SW Project Management Tools, SW Process Management Tools, Integrated
. ) ag g gl
(Tools and Environments) Management Tools
Qa S 8 Xts3a XY Runtime, Self-adaptive Environment Support tools
T2mE B 0 HE O 221 Document Management, Code Management, Data Management
TedE=Ew
) 0 ZZ2AMA 2tel: Schedule/Risk/Configuration Management, Tailoring
(PI’O] ect Management) O X+ 22: Resource Allocation, Productivity Analysis, Cost-Benefit Analysis, Measurement Metrics
o] C o A
HICIE SHIFEA 0 &HERIX]: Situation Aware Logic, Situation Aware Middleware, V&V
ATESHZSH O XIS Self-Adaptive/Reconfigurable Architecture, fault tolerance
O 2HICIE SEIFEA AIAE JHE: HW/SW Co-design, Agile Process, Interoperability, Wrapping Technology,

(Software Engineering for Embedded
& Ubiquitous)

Resource management ,Incremental Model Checking, Run-time, Dynamic Verification

12 2006. 12. B B.73t35]7

O 2 0l 22 AZEAAHS

A244

il
o

SIS

Al123




WA 27EsHRequirements Engineering)2] 73
T WHoRE aFFEe] F3s dsskE ¢t
ZI2AQ 8RRk 8/ QIAATIZ] f18 A&5A
A =85 7]goof gt} olnf 7ol A5 8FANE)
) AHRequirements Manager) &F 74N A&
Aoz AT + JE ZA(Requirements Team)
o] Fd=oof gt} aFFs 7Y B ZEA| 2o of
st AF7E AsE ook gt} - AT|HeR T F
, oA aFFEEds 9 THREA], Hl=2Y 29
HAEe Bl 7HX 419 e7Fe7ge WAzl
o= A7A¢l Bx 2 AgF 2T Run-time
Requirements Engineering), &35 €3+ 23
S7ARE ZEA (Run—time Requirements Monitoring)
715, A7} #El(Self-managed) 71& 3 Wajslo]
o] Fojzof & Floltt,

OF7|8lx 2 MH|(Architecture & Design) &°ko]
Zles AvEd @) oR= CBD WHES A3s)
o ABD W E0] gk A7} o] FojAa, 714
2 olEA Zd il WEES J8s] f =
o] glojo} gt} olgjdt = FrjHor HAHH
ARkl oEIAE AL F xS T 3o, of
7197 P Ee] G 3| 35 7]Eofof gt

H&J|¥(Formal Specification & Mathematical
Foundation of SE) FoklMe ©r|xoz A&7}

[¢]

£ oo

o
P71 A7t a5E sk s A4 A
7Y ws Adz= 75 24" At S A

W AR g W w8S 9% s Ader A

% A4ge) A WA SRl 1T 75 477
M BEE AT F9 AR A9} AA A%
Ege FAE FIHoRE 71$48S gee] 1
57 A% U BN 93 o] Basith HY
7ol 430w A8W F 9k FA, WEA|, 76
9 g aPEE Rokm A§L I ik TR
Yot m&e Fal Wi nF 9ol Al £
Hol AFHE AR e TS0 MEHES
gk, o3 B A% 7% Il PIHo e
o Role] HE /&g M Flsh BEF RO
3T

RAES FYPT = A 2 Aot

& 4 HAE(Quality, Testing, V&VA) Fol= o
71M o2 H2Hel| tg FaeAe AAATIA, Al
Bl ~Ee JZ ote] TR} Bl~E s Zow o
7= w¥o] A&Eojol gt} Adt T (Defect
Life cycle)7} HIZ=8I} AAHYS W 78 &
A71Hos mef f7de g HaE Vles A8s)ok

ol ol

gt} olufolle= A7} €4 (Self Detecting) 3= Hl A
g 71&e M-S 53X gt

Zist 3 =Sk Evolution and Reverse Engineering)
oM oz st WHEy Z2a3 &
A7) 2 9FE W Ed digk Ao}, g43 vj=
Yz 3 wgkel o mE A AP (Time to
Market) 22 Q18 n|2] o] gt AL ESJo]o] i
2 WA a7gd mE JlE 2 Ad=Te] o]
g3t Ao RE o AZEC7} B Hile
Aol whel YESHAR] FAMIS 71k R 25E sk
o ot =g AZEg Y] gt BdlS A8 V)=
< /st
ATEQ0] XHAIR(Software Reuse)& @r|Zo=z
UE 9l op|dix=z 38 ARike] wAl - A -
-#E Ve A" AXYE wA|, AR
A, 7P BdE opFdlx AA T|s, ABj2 T

AR BA 7)E, LZE O] 2kl He

2Rk mloly 71w Fo] AT
o - AIHcRE duYE fRIFHEA 37
ot AXES oIS ] A AZESo] A8V
= 9 AXEdo] 7| Jide] BaE Flolt

AZEQ0| ZZMA(Software Process)= ©71%
o AHxEdo] ZuA|xe] A #E|7t 7hesie
5 ola T ZEAZTF FYECR gt o)A Z=
Al ARt glolB 2] (Process Asset Library), Z2AE
dloeulo]~(Project DB), =% #24x(Measurement
Repository) ¢ F53 37 o|Fojxof gt} F
1Mo R AXEge ZRAAS] HAS}t APy} Z=
A2~ W7 #2] (Process Change Management), 7
< W7 32| (Technology Change Management) &
o] 7lEE AsAlle e BER Sl r|HeEe
LxEO] ZaAlxol 2EE 2 HE7E (Formal
Method)#¢] 2% 59| 72 sk gt

=7 2 &A(Tools and Environments)2} =13
M WHoRE AXESo] B N 584, 89
A S, N =70 ARA SHE f18 wEo] E8
she, A #e] =7e] &84 S, AR AA A
4 8 #e] 9t a7 STIHeRE AXES Y
E I BEA, Zad S, A AZE Y A
AR A A F EE] A, AZEo]FEy) vz
Uz 2 oepAge] HEES Qg wEo], Ar|dezge
3 Aed B o 3 2 He a8, 19
ZU, A7F A-&(Self-adapted) N A 2 &2 S
A =7 7%, A7) #2](Self-managed) 71 2|
AT} = 71Ee] Agol| 23S wEeojof dt)

2R

W el of

2ol

_—

njEfel AZEYOFE 7= 13



R&D | MENE , | NEHEE

AZEQI0IBE D=

=) = &J|

R7Bst
(Requirements Engineering)

4, o, s 2=
QIXIDIEt @7 EBs
Q&g S(Run-time) L7138t

Value Based Requirements Engineering I Run-time (Dynamic) Requirements Engineering I

Q733 2relERol e > ‘ HO|N 7Bl S5t JIXI24, HIELIAS F=

EEEEEEEEED m%ﬁ} 4% 5 o728, WIAS & 52 ez 58

OR8] & &
(Architecture and Design)

QeA2E, SaLd &4
Qs &2 1R 08
QOB |EtA XIAlQ| Xiakst

CBD 2¥Eo| 8= 9! 0PIEIN e YYE A

Self-adaptive, Runtime Architecture JHZ &7
[ Ttarstel OB IECl B8, OBIElR Il DN Hol Fa >
|
|

OBIEiX DJlgt JHet e Eol

0

\/

SE)

‘ EEERENEERPED >
\ \
HAIXIR DB Y, MES 2E)|1=2 =X, &7 SEEA WY I
FEOIY —_— \ ‘
(Formal Specification & oz v EEREES >| 5C gaEn > | TS SN =7 N >
. . Oz AS
Mathematical Foundation of | Qsizo=

Tsste gAl 01

=

HOIAl S SOIA| AL ST 2 AAZHAIA
Smart Card, MFI2IA S WHOHA| E\H BB, Y A NAL AT

THSZX S AHICIE FUIABA SZ0 XEHst 25 L Testing)|™, Run-time Testing, Embedded System Testing,
Scaleable Model Checking, Fault Tolerance, Self Healing £ ?I8t Detecting J1&

Hlﬁs OAILE EI2E SN 82, QLIS ALB0 SaiE 29 A5 H2
(Testing) QXS3E ZE2N

2SS 528 oA, NAH HAS & Jl= |20l 8 >

Il
®Z 28, 93 38 24 J1Z 917, Reactive/Proactive A5l BHIE o171, D218/ NE 24 IS o1 >
= |
15 i Q24d, sy Fole 84 2ol ol 9 58, dal guE N o7 i 2 58,

EQ}. (qulutlon & Reverse Qs Z2hA %Bs £ OHY L S8
Engineering) Qoizsr

U2 01015 2SS AILE0 JIZE =7 HE

G E=A0 I, & =5 OIE, 55 Hreld 1S, AU~ NE & N
o

IS Jlgt gDl o

TR
(Tools and Environments)

OAZE0 Jher X3
QEZHA R ZZHEDL| X
=]

QSEE #3 ASs AR

7 7
THAL2 QXA HA- O 2tel OBIElx, AEUE R £ } THE S=/24/001d 7 >| S plelg, MBIA XIg E7 H >
(Software Reuse) OAZEHO B % 8
|
(EEREFEEPFEEE] >| AHIA XIg, S5 Hield D&l 28 >
Lmee0] TEAAe] A1SE, BEoIEe 28 S0 0/E 0 I
ToAA Q=S o g8 ‘ AEEF0] TEAIA FRa IS, TEAA B g2l JIaEgae 0/ € AR >
=y — Q=3 U @2 :
(Process) QxtEs ATEF0] TEZNAC] Hat @o| Bz Z2AIA Ha Process Asset Library,
Project DB, Measurement Repository S WY HE
SW EHS i 524, itd BUE S8 2 L, o NS3 S8 HY 8 U 22l a4, 504 B0,
FR SW AL 2T M4 2 22l X S 7ol e Self-adapted I XI® & 22| 8, €7 0l= o7

‘ ATEQN T2 ML XS3E =7 HY, SEtEl T2RE 22| X7 ofe >

e

7
‘ &7 HSH S8 Y 2 iy L HE

Z2HE B

QXIE e 242

FIEa2], 222 J|E & A5 D2HE RUIFEA 2RE &3S Olgé* USstE, ZZRE 2e|RiE 3 2
22| Il AN HES AT A7 SIAREE AAR SO JlE MY

(Software Engineering for
Embedded &Ubiquitous)

X QEZHA H2| ‘ SgiE DENEw JlE ¥ =7 N )
(Project Management) axe 2l
= ‘ Z2IE pe|He HEst I2HE 212|9 §§$
[

Situation Aware Middleware, Self-Adaptive/Reconfigurable Architecture, Run—time, Self Adaptive Architecture, Distribution

Component, HW/SW Co-design, Incremental Model Checking, Agile Process, Convergence,
°|:|| H.” E' E %Hl%l E-I ﬁ Incremental Model Checking, Scalable S/W Verification Techniques

= = QEgoIX
AZEY0|28 age
QXDIES

QEU AIAE JHE

| |
‘ HICIS RUIFEIA B0l B8 T2AIA HZ )

Il Il
ATES0f 38t0| 2t 20k JI=0 SHICIE FUIAEA S0 Hetst 122 IS

14 2006. 12. B B.73t35]7

8 3 AZEQNSs 2

A248 Al2=




ATEQ0] Z2NHE ZlZ|(Software Project manage-
ments) 71&ES @|HoRE AZEYO Z2AE
g = 93 gdHE Ve, TEAA #e Vs 5 7R

ol 71&9] it | AZEYC] el AAA
AE #e| 7| A FHs Folok it}
VNHorE ZRAE Helo] FFI} AHsdl
83 7leo] N A8, fRFE AFE S
&3 Asske HeE AR £ AAE o83 =
AE 7 7)o A8o] Fasirt

QAHICIE FHIFEHA ATE0{SSH(Software Engin-
eering for Embedded & Ubiquitous)°ll Z3Hd 7]
=2 gFE AR 2 7Ies2 s ok
SHAIRE o]#3t 7142 Driven sk YHlti= f4]H
Bl 7] on| AEslEo] IT o] dfo=m &
gt 7l Y sjusle] Wit dov|m Utk wet
A, 7y Foplee Eye MrR gI9E Il
AN Hojof gt} @r|H o= AL ] 1
o ALrle ZHzte] 7lesel dsk] dNdtE A2
slo] S - A7 RE olgldt Vo] AsE U=
5 A& FAret Ao Hag Fojr,

.

ofN o
o m

)

b O gl

N

4.8 E

AF7HA] ulE] oA e] AXE|e]FE 7]
1 A ] 9% 2Egs st 22
o] ZAge mg Akgle] tigh AT Egoje] A}
AT EFTE Ay uel, AgEE A
7eE THoE A7 B dE FHE A A
Q1 Wk AAIBT

njEfe] AZEFAFE Ve 71Ee HEH<
ZEJo] FHFIE FHor FHE VEES 4%
Edjo] et Al AAFoR AHEshe AZEYOIFE
o et F82d A2 F2srt 44 FHofof gt
w3k ksl 7P 5 vk 5491 <ed=
FHIAE 2 HFE 2] FAlH e At = fH)
FAEl~ Az Eo]Fste] HYyt A ol wE #HA
A7)l gt A7l = sledol & Aolt}, ¢
Hd= fR|FES AZEOFe Ve 7|E9] 7]
% oo ¥IFA| Y AZE 0] FI AR/} b
gride] Wy} o]Fold w7 ZAEQ A1Y
do g FZHr|ofol & Aot}

ATEOFT Ve V&Y Tk
AE7FES Egshe v ko] 534 Ho] &
= 7)goltt, AAE IT 7% wAd7} 3 A=
ool A8 = e TRt 7jsso] i

o

. AZE|FA o] Fanks

i

tem gk, AdRoR 2xEd] AL ot B
Plene HBS g AAHA A Ago|
welo} gt} ATEGO T V& ATE AT A4
Abake e Fow dyEn gduolor drk
= FHlAE 2 BAcINS] BN AAH T
o IT AFo AW gae RZEdeld] 2o
B3} 0% AAACE - B Qi 2xEY

o

¢

ofggtell thet oAl FAE Slofok & ot

ot
ra

ik

(1) I. Sommerville, “Software Engineering -
Seventh Edition,” Addition Wesley, Boston,
2004.

(2] IEEE Computer "‘SWE BOK:
Software Engineering Body of Knowledge,”
IEEE Computer Society, 2005.

(3) A=A EAAATS], a9 7o dwb= &
ZEo] NI st Al S EAAEA
3g], dut=AzEgoliddels], 2006.

(4] ETRI, "&2XESOF3 7le 3 APGEE, d=
AABENATY, 2ZEY0] 74 2001.

(5) #HPaF o | PlesAE-FE" d=x7e
71EATHE 71, 2002.

(6) A. Finkelstein and J. Kramer, "Software
Engineering: A Roadmap,” Proc. of the

Society,

Conference on The Future of Software
Engineering, 2000.

(7] Weiser M. (1995) Ubiquitous computing:
(invited talk). Proc. USENIX Conference,
1995.

(8) Mark Weiser, “The Computer for the 21
Century,” PERVASIVE Computing, Reaching
for Weiser’s Vision, January-March 2002.

(9) Rolf Jensen, "The Dream Society,” McGraw-
Hill, New York, 1999.

(10) ol&, "FHFAE 2 AFE] 4 7= dud
T Alz"l " 2171421739, Spring 2004.

(11) Berry W. Boehm, "Value Based Software

ACM SIGSOFT Software

vol 28 no 2 March

Engineering,”
Engineering Notes,
2003.

(12) W. Chan Kim, Renee’ Mauborgne, "Blue
Ocean Strategy,” Harvard Business School
Press, 2005.

(13) 73, 434, 82

'_ld
rO
fol
ﬂlm
Il
fo
r)'
2,
v



Ag3 9 7F8 ZREAA” A 2~El IR o]
Zetex|, A27 15, pp. 11-17, 2006.

(14) Rajlich V. T. and Bennett, K. H., “A
Staged Model for the Software Life
Cycle,” IEEE Computer, Vol. 33, Iss. 7,
pp. 66 - 71, July 2000.

AL
Uy

2004 =it F21AA M&S(AAH
1993~1997 FwAFEF A9 w
1997~2002 AFHg S 2 2=
2004~2005 FwAFEAT FI1AAA
2005~3A e AFES(IALERY)
1993~&A| Fo4a%
W Eok: 8738, dMts X ES|o
28}, B AlEd ol (M&S)
E-mail: sookim@korea.ac.kr

ol =
ol =2

1990 mejeietam Ak (ek))

1992 meieietam A2kekak(AAp

1998 USC Computer Science (A}

1993~2003 Texas A&M University

. Zug

2003~2006 it F7E

ZuF

2006~dA nHdgty HAFH - FHFA
S Hag

iRk a7ge ultE AZES o] g8, AZEC] B

<k, AEIA mlESe]
E-mail : hoh_in@korea.ac.kr

0| HH %

o o

1990 A&t AFEAIE (8}

1998 A2t drtaela (A

2002 Meistu A5 e5-(h

1990~1998 A} §/WATA A7

2002~2004 A2AHNe L H5FE|Tep
A7t

2004~ AA HeA e AEE
TeHe- Zwg

WAk X ES o] 3

&t

E-mail : bjlee@uos.ac.kr

Az, 9

a5 g

1986 A7dtlgtm A A ke (FEHAL)

1988 Z=&t} FHul HAFHAAD

1995 George Mason University
HE7)EsH (AL

1995 George Mason University
AT ZuF

1996~98 TRW Senior Software
Engineer

1998~2002 A7tistn e st
Zug

2002~ A4 A7tiekn AFE ST} Hud

TA)Eok: 2738t Adaptable Components, Web

Services
E-mail : sypark @sogang.ac.kr

g A 20079 1€ 4~5¢
S A
W & =R
<F 0 AWt S AT
« = o A FFARE P wer
Tel. 02-2290-2207
16 2006. 12. AHA}EA 249 A12%



	미래의 소프트웨어공학 기술
	1. 서론
	2. 소프트웨어공학의 미래 전망
	3. 미래 소프트웨어 공학 로드맵
	4. 결론
	참고문헌


