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Design and Application of the TFM Based System Test Model
for the Weapon System Embedded Software

Jaehwan Kim' - Heebyung Yoon'

ABSTRACT

In this paper we design the system test model for the weapon system embedded software based on the Time Factor Method(TFM)
considering time factors and suggest the results through the case study. For doing this, we discuss the features, system tests and the
object-oriented model based UML notations of the weapon system embedded software. And we give a test method considering time
factors, a measuring method to time factors, and a test case selection algorithm as an approach to the TFM for designing the system test
model. The TFM based system test model consists of three factors (X, Y, Z) in the weapon system embedded software. With this model,
we can extract test cases through the selection algorithm for a maximum time path in X", identify the objects related to the Sequence

Diagram in "Y” and measure the execution time of each objects which is identified by the Timing Diagram in "Z". Also, we present the

method of extracting the system test cases by applying the proposed system test model to the "Multi-function missile defense system”.

Key Words : Time Factor Method, Object, Weapon System Embedded Software, Time Factor, System Test Model

.M B

ENAA delde AZEYolE HW F4dA SW 4
o2 JEv|ee]l wAsT o FHAd 7EQd F-2&
SO%E AZEJo2 Hsles T LHZEH Y EFxs}

Z7kska, oldl wal AEn|g L ALAZre] FAE Ft
2 Rolz uHll o123 EAE AZ37] Y ANALEA
< 33§ AAAGE ML dHEoE AZECE fEd)
= FAd glon, Axxge] 2ds) dojd UMLe] 4A
t 23 g en AR HAHE
H a3 SRyt dARRgY Yas

=5H4 2006 8Y 89, AAMGE 1 200613 9¥ 299

=72 mEa) A8 Fel AdoH2l
9 FoAA 9ide AnEdole HAEE A
T At Az EdodEs 7Y siFeld A (Qogic)e EE

ANZrA S} 2AE Mzl EFsldol gt} oldE EIAA
AU E LZEJAE HAESZ] s FrAA &
A& 188 "HLE 7ol 2751 gtk

HAE SHAAM BH AlXd HAEE 27AR AN
122 3t HAAMC BAE 7ol Az dEs vt
Ao & 2 7AE BAMS WEe 7I€LE H
2E HolHE AAMsH, deBAdA Hibs AAIGTH3L
HZ7A o] LZEQo] ANHPE B AT A="
2E JHezE FA%EY HWHl], d3ATHY A

m



24 FEMelgs=aX D M13-DT M7=(2006.12)

gz
B2 A7 ARH A

olo) B =EoHe A7t 84F 1T HAE Wy
A g4 FA B 223 H2E Aols AX duEF
< 843 TFM(Time Factor Method) B #9-& A&}
i, o] Ediz UML 7193 F71AA S A% 573
< 1Y FIIAA gHd= MLE%IOH Azd EaE
2de XY249 Al A 845 &4319 Aot g

a }ﬂ?_f‘)‘l— TEM 7]1:1}- }\]/\Eﬂ E]]/\E U\:ﬂo “;;]_7]% u]/\].
g BolN2WY A ATE Fob 2B Aox
H Al

o}

21 27IMA At 2= Eedole EX

714 A& Critical Systemo. & EHH 1, o H)
T AZEdolE FAH yon AZHAG = T
ojo} 9] Ytz ATEe)Y B4 F ol A
Aok 21 FrIAANA F87 v E FHAY, FEAD
(Deadline)®] €+ "W $4% 54 F9 sptelth (2
g De FUAA 9ulds AZEY AztAe 2AS
YeERRa gl

(2 D ] A 271 FellA Fr1A4 d¥v= &
zEdoldl 714 A Aol A4 FZAZHHard Red-
Time Task) 22 AA2 218§ 830, A9 A i3 <l
ol AAe] M E ;T & YUl WEe LZES 0
M Al 83 8dez FEY sz 274 ¢
Hts AT EYo] HAE EoldE= Atasr)t 4%
A4 o2 Hridd

Hard real-time task
Reward mt real-time task
value

l /1 Firm real-time task Time

deadline

r

=

O He

R e
MN w2

Bulh

ANy i
=

0

(T2 ) 27IHA LYICIE A== AJZEH < A

22 2ZER0] AAR HAE

AEEAS A2EAT B A28 5T HiE 429
d2E S0l Qid, ® ATAE B/ET Has: @
28 Ao= 7}7@0}%}1’/} A" H2Ed ASF(Atomic

System Function) 71d¢] &=, ASF&= U o]HlE A

MR &8 oWEZA S 5 gE dusid, g
HAE #Aojx %—%7]% F—zg HAE #Holx EZywa
AEg HAE Aojx FE7AA dE ofgHIL U

[BI8]. Al2" ElZEA ASFE 24T £ & 3ud
712 S9loly, gte] Fbo] At wlhiE FHE s
o] A3y A F £ vk A2" HAES A #

2
2
=2
o
Hi

>

>
=

o [

o
ox
= L
o

23 UML ASEE clojoj oY
2 1980l Fukoll A 1990w ol=2+= 737t
Vet 7“Zﬂ/<] A A MHEY 55S oot

g 24y dojolrh. 1999d 3¥ UMLE OMG(Object
Management Group)e] &&jA EFo 2 ALY oH &
Al MR Fgo] olFofA R UrH10]

UML2 3A Dynamic Behavior Diagram¥ Static
Structure DiagramS.Z FEH =4, ¢ 22 Diagram 39|
Alzdl g AES dfte] E Tolojade 4z g e
o]2# (Interaction Diagram)®® I FHE Sequence

o
flo

Diagram, Collaboration Diagram, Timing Diagram %°| 1
v}, Sequence Diagram< Collaboration Diagram¥} &7 2]
2o ARz & AA L AAALo], AL} AA TF A,
AATEFH AR 2F Alold T4 FHE resi{1,12]
EE UML 2094 M2 #7189 dele] Timing Diagram
g (38 2% 2ol T 7HA FHE AFsuh B =FoA
v AAAol g THY 2 tojol1y-g AlE-sit

1
VrlCad U‘M

) —

iad e ok v | UBE kﬂ WatCad Walhteess  { e

— N

PRI J

(3% 2) UML Timing Diagram

v Lssonce_isses] 54 UsnzA.s Use,

L

W VARG }—

3. A|AE] EHAE I My

3 AL &2

28t HAE g (TFM)

o At A Aol

Ex ol AAE 79 Bio

F3h Axlo|tt. UMLAIAE o] #

g ddo] AA 1 WA 5§& FA o] FAZI13]
T3 Ztzbe] AA = dHHol2E T 2/ e U

el “0"e] old I -—] A YA 2HExecution Time)& %

Itk obde] 2 (DA B AT Zo] APz

(CPUet)2 =234 Wik CPU 28 F7(CPUCHS 23

F7] ATHCHY Fo] HY, Y F7] A AFHA F

g CPUC wat A FE 7] dFel Lh9 29

2 oA 78 5 ) E=E 524

o] CPU 29 F7= A4y Egzd dg o

9} CPKClock Per Instruction)E H3le] HAle goez 7
&+ ArH14].



SIIAA LHICIE 2ZEQAI tHat TRM 718 AIAY HIAE 23> M7 & HE 925

CPUet = CPUO X G oleig A7 22 2L AdsteE Asdel CPUS B
crua A% BANA ZHFolol ¥, F7kw nHojol B A
S T O ge A 29 Az 5 F40d0 Bag A7) Al 2
Hojop @} ol BE A aaE Axd BAEdA
cua - S (CPli X Gi) (@ AT 222 4830,
2
33 HlAE Aolx MY 2nelE
, o) ASFE A2g WA 2Y g9 olllEd AL Qow ohiel ARE AL ol 4¥e 2
A B TSNS Y wAS AT dsier 2 bl g kel Fe A2 A a
< FY3y] Y 17T B4e 2 98 AAEY IF sodw A7HA|QE AFgL WA R AACE st Aotk A
olgt & 4 3len, A 9] AgAzte ZE AAE A9 QA7 23S g% dadF o2 Dikstrad HGAZEXR
awine ge 3 e 2F6l A8 Z2ALE S8 AYAL 24 Fn
AAe AWABE AGFE IFE AVSE BNAE  Lzg (qa e ANSDT
A= sl 9 JiaEs A A £ A A 00 24 enaze 2ds 339 32 29 WY
@o] me Alzke]l 4549 FLE Atk TAY ARAE s zam mo o4 g AL ALHEA WD
SEeAS HAS WHe we AUALE NITSE SRR pvg g mr Qs o7 @ vusel AY =
SISl TotE Hepe) Aol ATNLS BEAK = g0 e w9 wueEe o AN
FAA fuv= AzEdle SAE WEHA7)7] g AzE 523 @ £ 9o RE Ao 52 A
G BE ARG ARVD G AHNC) FEAL T gz g 4z gag dw 3 g sude AwgE
Fo AU on) AW A9 $8 I RE Y L a0
& TP 5 Q) FoI oald AREAL AA A%E
2 mzAxolA AgHolct sn 1AL A5 za
Ae ADEEA g Aol g 5 W7 o
Holt} =JI3t
Cij = 001 Vi =0(i=1,..,n)
(&, C:HE V:#AIZH
32 A7t 24 =X T
ARG A LhE TFM 718 2dod 8¢ 242 Vi-Vi <Cij 124
Z8-3k=d, UMLY Timing DiagramollA #A33shd It E v1=VIi+Cij 7
AgEE AT, AR gow Ao oF %g A M
g3ledol 3tk (Y 3)E C++olld AFdE 7|5oE = Vi-Viz Gij 7t
A2 %2 75 (Function)o] A9E F Alzrol dup 2 229 8=
dapdeAe dohlle ol AA Fe MY Ao Vi =Cj = 88 92
2 o207l 71%5¢ A%y Aol CPU A WolA Age T e e EEl N
= CLK_TCKE A3 Ay 4389 Fo o
CLK_TCKE A3t 28d Atas sk 2547t N EE Y
& stele & itk oleld RS olgaked A A A
3 A% 9 Fo Y %L AP Basw Ay waaE eHEE
End
(T2 ) FCIAIZ B YRS
34 TFM 7(8F A|AH EHAE 23 MA

TFM 7%k =g AAE 8 A #3& 7Ee= (o
g 59 7o WHow HAE AolA2g EEHI) AlAdE
S #8A Collaboration

Eﬂ’\E«] £4& w3 ASF 4%
Diagramell Azt &4 &5 ALt ASFE =
End a9, #7449 5AS ned TFM &8-S &
CLK_TCK ANz 9L L3 Sequence Diagram¥} Timing
(O3 3) A2t 24 =5 Diagrame #§&3gh},

mlo f“
>y




%6 FEHMelEE=EX D M13-DE H7==2(2006.12)

)

]o}/\ AR dugES UMLYl 3833 Diagram
setatz] 98l TFM(Time Factor Method) 71
2E 2dE AAEd b 2ok $4 TFM
3 Zol M A 84AF I Ytk
FAE e, ‘KdAe ANATAZE HA st
o]

yi

=
=i,

27} 21, Y| A= Sequence Diagramol
A *‘“*3}1 ‘2P Ae e 7z A A
3tct,
6)2 ¥4 Sequence Diagram® Timing Diagram®
AA(Object) & FETEER 8t wlan, X5 Y| ¥
Holl &= Diagram2 ®}*|3t9 XZFd= Event
Sequence TimeS £% wWAA 3&& 3ty YHde
Sequence Diagramell #4189 Object® A¥3 ) Y3 725
o+ Timing Diagram& Wlx|dle] YZHo& Sequence
Diagram® ZE %X E Timing Diagram® Object® YA A|
713, Z5F= ASFS] Operation Time(Object 2 3A|7HS
H| X gkt

o] Bdo FEEEE
JEAolL FLY 845
A7 s (28 NH Zo
st e ZF AA ke #A

FE AgEE AAE Afo]9 2

(g DA oA 2ZEYole Ax FAHE HHRW
Object’t  “A” %€ ‘E” 7k EFER AREHolg)
o} “A” Objects= 4H(Al~A4) AEHoI L, “B” Objects
29, “C” Objecte 39, “D” Object= 24, “E” Object= 29

=
= Zé

Sequence

Y39 Object®A UMLAA 743
3= Aotk o] REE o
lite] oA RZEYE F
etk QiR AAHE T

-

AE olshdt=dl &olsttt.

oboL

s

ol

:_ m}ru

il

AT,
webA oA AZEQ| A ALEE F Objectis 13UAE
& & len, X&3 Y& 449 Objectd ol 3hite]

ASF7} €t} & E9f, ASFI2 AA7L ALA4CLC3ELS

Z : ASF Operation Time

‘| Timing Diagram

(X,¥,2) =>(8,0,T) §
i Y : Object

X i Event Sequence Time

Sequence Diagram™

(22 6) TFM 7|t A[AR HAE 2E MA|

Z : ASF Operation Time

» ASFof 214 : Test Case &

v ASF8} Objectoe] 2AIT YAl
v Test Case $ Al 12

02 747} AEHALE & F AT Object?}t ZH22 F - E ]
S wowA Lt Ut ASALCH YiH o AE X : Event Sequence Time
28 Object?} 3lte] ASFo] AArLEEHo FAES & 5 (T 7) oAl AZEY 0} HAE HO|A AY
USED AT: ::g:g; K;rens:a“:lr:dw;r:Q o 2:1\;3: ;gg:z;-_; 'F%N:ENDED READER DATE | CONTEXT:
NOTES: 123456789 10 L PUBLICATION A0
[} Collaboration [J Sequencef]l
Diagram Diagram
ANL2EE2 Timing
Diagram
- ‘ ASF £ r
\0 vy 1 ;:EAI—E_
ASFE & 4 L4 ==
=
SUMA AZEAN
MAHHAE &3
\0 2|
HUAZ é@\ TFM
giaels ) th
NODE: TITLE: NUMBER:
A0 —]
B

(O 5) Al2H HAE 29 FHZ



F7IMA YHICIE 2ZEAOIO THEE TFM 71EE AIAE| BHIAE @ o7 & HZ 97

o= F490l 3lov, A9 LZEAClE B 419 ASF
2 P40 9% ¢ + Ut EW XVZ £ Fao
Zt7}o] ASFS Objects}e] #Al & 4 1, ASFE B3
HAE Ao)2E setg + Ar

35 TFM Z|dt A|AHl E|AE Rd Xuhd

Aers TFM 7]8F A 2" g2e 2de Hgude
(29 87 zZth WA TFM 7147t H2E #Holxst 51,
HAE FAojA& R W) TFMIE HAESTE HAztE A
B(ASF1)s} 2 AIZHASFEDS FAst) o|m o]ido] @l

oH TFM2 H2EE AAdt}, ghko] TEMIAA ZE o

BysE F Y A9 44d 2 4 Qed, A
AAVANA BAE P Wl ARALE ¥ DT A
, EAR

Aol o3 ASFo Atz BA7 2 F 3
AAE 71 AP e F

Zre] Qe o) 2 Ao EA7} ““361 Aol AFFAL
TFM 7% 2dg& E8)d ASF FHE49 EAAL T2
ASFtl A& diotsld A% 4 & oA TFML =
2EE AN o @A TFM2E 3o TFM29
MEZ TFM1T 2& 598 HAE F3yshe] 4dd 2ZE
TFMn H2EZ BUd A28 §2EE SR A

no No Fault
TEM1 Test @ TFM2 Test @ — TFMnTestl

l yes 1 yes
TFM2 &
0.K NO
AMAE
E{IAE

[ g
| e
v #ol/5Y
(T2 8) TAM 718 A2 BAE 28 Hgun

4. Al 3

TFM 7)¥ke] A|2d g ~E 2dd digh AlgdT2 “ob
N mAtY A A-7[8]E o] &gt of AlxHe A
el vAlY "ol Ago R (2] 9)9F Fo] AR wWe B
#F BAE Zn doh @s AAE F IR FA4H
o] gloem Zt A= ME oY 75 FAE sz gl
ol ARE B¢ H2E Aojax F3] #A Ak oy
o A ZE F9Y & H2ESA HW 8lE&HY o
2E7} H1, 4% HAE Aox T2 A4S BAE
F gtk EmE 4] Atdle AgAY 2dzA dA F71A
AdME Bol BZety 2 g2E FAolirt ZEE Ao
‘:}. 131?'?} BE A9 +E HEE A HY v&H A
7]'5“:} ol B EEA At HHos

g &3 g gt
7—‘]79] "]337\]7}] Wer EAdte ASE flernz <
1>3% 2o] 74Aste] Fod5qirt.

24 ASFE A"¥3}7] 984 = Collaboration Diagramel
HUAt 24 ¢1EFE 39 ASFE E¥ # gt
(2% 1002 A AAe] Az A2E JeRd i)
o] AAES 344 ]/"1 A oHet TFM 7|9t AlA¥l HAE B
dof H&3te] HZE Aol2E F&T + T

=

=3

CE 1) O|AIY 2ojA| A2 2R ABAIZE

) A 3 Al ZH(s)

F1 Basic Scanning Examined Area 0.01

F2 Basic Scanning and Maintenance of TGT 0.03

F3 Processing on Data on TGT 0.02
Dynamical Maintenance of TGT

F4 (Track-Assign) 0.04

F5 Multi-TGT, Multi-Track Assignment 0.06
Extended Fire Control

F6 (Assignment of Rockets) 0.02

F1 Deletion of Non Dangerous TGT 0.06

l 1.2:SCAN( )

2.3:IdentiﬁW

3.4:3/0HA ()

w:gag/&a()

:RDR_Lk-on()

DY E)

\ ﬁ.5:Fire_Mun( ) LI]

(33! 9) CP|s OJAr 2o{A|2E{9| Collaboration Diagram



928 FEX2IES=EX 0 M13-DA M7=(2006.12)

(28 11)& Adg ASFE 243 Sequence Diagram&
Yellz otk AdE ASFE A 7HA B2 742y A
3ES ¢ F Utk

AL S 71Z0# Timing Diagrame $13A= 23t
o AAAH 53¢ #Esid FiRH F777}Xl 1}5*17&%

-

End
(3% 10) AlgEl A FojAlZt 22

% Fi F2 F3 F4 F5 F6 F7

/ot g

| L RDR_Lk-on ]

[T =0 =pes Fire_Mun
=01 NE X
=088 R

M2

—— ¢
g
R
@
w
5y
=3
—
w
8
g
b
—

=2

Diagram< A £% TFM 7|%+ A" g§A~E 2d9 A4
Apd et

TFEM 7%t 298 Sabe] ki AL AA o g A
ol 7bsata AX NE 7 ARBAE & F A E
& TFM 7|49 a9 X Y59 Sequence Diagram™ &
A7 24 e 53 Axs <E 2>9} Zo] A 7}
2] HAE Ho|xv} ﬂ%ﬂ?ﬁq.

A AR AAE F7AA dets AZE
HAEE <X 2>9 A 7}A] HZE Ao2E &g d
th o2 Eo, A WA F29 HAE HAo|aE TFMISE
A 2% Fl->F2->F3->F4->F6->F5->F3->F5->F4->F7
o2 HAEE stu AT 034(s)7F At o #2
g oz TFM2¢F TFM37HA Bl2E&H Al&d HAES
gado vk AFARE 23 Fpd AAGA FHRo|
AEA L g HolA Ao AV} A=A FHelo] Bast
1, oo WE Ax® HAE 99 HAEE thA 1 s
B 3dax itk

4L Ao digy 71E H2E Ho“ﬂ“’}’ g 93 7l
e FAoE IFsEe HAE Ao2g £&F ‘O
oAb Hoj Al ARV [R]9) AbE A -4t tho}ﬁiﬁ}. <E 3>d
A Beueh o] 715549 HAE Aolxw F 4749 H
2E Aolart A Helow, B dAFelA At el
TFM 7%t A" HAE 2498 &435t9 HAEY 23
H2E AojAE 377 22U
AN S AR I AA B F9 s ATA

3 e

o ey

oz # ZEsd AA BF el
2AZE B 24 T AEdols #AL F o
ABE B 52 xRARe EHPEo N AEE &
o1& 4 gtk TFM 7wt Al A" HAE RddA &4

Event Sequence Time

Sequence Dia

ram

Object

(T2012) TRM [t Aj2gl H2E 23 HEAR|



FIIMA ML=

(E 2) AldE HAE g0l

HAE Aolx 4 = A A 7H(s)
{ F1->F2->F3->F4->F6->F5-> 034
F3->F5->F4->F7 ’
2 F3->F7 008
3 F2->F4 0.07

(% 3 HAE 23 vl

TR 15Ed HAE TFM H~E
1: F1->F2->F3-> 10 F1->F2->F3->
B iE F4->F6->F5->F3 F4->F6->F5->F3->
71]; | 2 F2->F4->F7 F5->F4->F7
3 F3->F7 2! F3->F7
4: F3->F5->F4 3 F2->F4
= . AAg T A3
o 2 3513
=g | ‘Qiﬁ]w HEER A 758
- FA) BzE
ARG BE Akl 285 Aol AAHA 2F 7
SAE JAE Aoz Bud £ Aok £ 2FA|T]
2wy 2o A3g weolu deseagel 24

B =RdAE A7te4S u#dt A4 dudE &
ZEJ )Y A|2H HAE Aolx HAE st A
2E9 EAR FIIAAY AA%S st %‘I’ﬂ”‘é 13]
2 UML %E71¢] Diagram& #4J3ld] Alx
9l TFM 7%k A2 g2E 2d4g& AAs gt =3
TEM 718t A 2" g2E 228 839 “FlAlY WojA|
2€”9] Axd HAE Ao|AE EEIFT EF A
gate] 7]E9 7leEAe H2E B3 B dFA Aot
3 TFM 7|¥t Al2® g2 Rdeo ZAE vwdt A5}
HAE Aoj27t 2J&S 9 )

Aokst TFM 7|9t Aladl HAE Rdg Filo F7)

54 %‘«] 3hjel AJZhA o "]’ﬂg‘ ‘ﬂé‘é}tﬂ/\
=

[1] Software Technology Support Center, Guidelines for

Successful Acquisition and Management of Software— ‘

Intensive Systems(GSAM), Department of the Air Force,
Ver. 3.0, 2000. 5.

= AZEC0 Chet TRM 718 MAR BIAE 2 24 & HE 929

[2] Object Management Group, “UML 2.0 Superstructure
RFP,” OMG document no. pct/03-08-02, 2003. 2.

[3]1 Paul C. Jorgensen, Software Testing, A Craftsman’s
Approach, Part IV, CRC Press, 1995.

[4] Yan Jiong, Wang Ji and Chen Huowang, “Deriving
software statistical testing model from UML model,” 3rd
International Conference Quality Software, pp.343-350,
2003. 11.

[5] S.D. Miller, R.A. DeCarlo, and A.P. Mathur, “A software
cybernetic approach to control of the software system
test phase,” COMPSAC, Vol.2, pp.103-108, 2005. 7.

[6] R. Fryer, “A FPGA based real-time analyzer for in—flight
software & system testing,” DASC, Vol.2, pp.506-506,
2004. 10.

[71 C. Yilmaz, M.B. Cohen, and A.A. Porter, “Covering arrays
for efficient fault characterization in complex
configuration spaces,” IEEE Transactions on Software
Engineering, Vol.32, Is. 1, pp.20-34, 2006. 1.

[8] Mark Sh. Levin and Mark Last, “Muli-Function System

8th IEEE
International Symposium on High Assurance Systems
Engineering(HASE'04), pp.99-108, 2004.

[9] A. En-Nouaary, F. Khendddek, and R. Dssouli, “Testing
Embedded Real-Time Systems,” 7th International
Conference on Real-Time Computing Systems and
Applications(RTCSA'00), pp.417-424, 2000.

[10] B. Selic, “Tutorial h2: an overview of UML 2.0, 25th
International Conference Software Engineering, pp.755-
756, 2003.5.

[11] Sang-Uk Jeon, Jang-Fui Hong and Doo-Hwan Bae,
“Interaction-based behavior modeling of embedded
software using UML 2.0,” IEEE International Symposium
on Object and Component-Oriented Real-Time
Distributed Computing(ISORC'06), p.5, 2006.4.

[12] M. Bjerkander and C. Kobryn, “Architecting Systems
with UML 2.0,” IEEE Software, Vol. 20, Is. 4, pp.57-61,
2003. 9.

[13] Rumbaugh, Jacobson, and Booch, The Unified Modeling
Language Reference Manual, Addison-Wesley, 1999.

[14] David A. Patterson and John L. Hennessy, Computer
Organization And Design, ELSEVIER, 2005.

[15] M. Gh, Mohammad and KX. Saluja, “Optimizing
program disturb fault tests using defect-based testing,”
IEEE Transactions on Computer-Aided Design of
Integrated Circuits and Systems, Vol.24, Is. 6, pp.905-915,
2005. 6.

[16] William Stallings, Data and Computer Communications
7th Ed., Pear Education, 2004.

Testing: Composition of Test Sets,”



930 FEAMel=Eg ==X D M13-DE M72(2006.12)

PARNN )

e-mail : kimch092@yahoo.co.kr

19939 FEAFRI AR A 8k (S

2005 ~ @A SuostE AR R
CREES

FAEok: Juti= AZE ], HAH

7 3 ¢

e-mail : hbyoon@kndu.ac.kr

1983w & wtAFR (o) 3FAL

1986\ At & (F AL

1991 3 ST diEhd AATHAAD

1998'd ©l3 Georgia Institute of
Technology A4F-&8HEA})

20023~ A ot AAFREH Fug

JARE: AWt AT B, £ZES ] FT, £ZEH ]

B 2"



