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Abstract

Nowadays, public domain software CALS/EC projects give their attention to the
importance of test and evaluation (T&E}. This article proposed a survey on T&E procedures
of the international standards ISO 9000-3, ISO/IEC 9126 and ISO 14598, and of the U.S.
Army pamphlet as well as that of MIL-STD~498. And features of testing tools such as their
characteristics were reviewed for a reference in selecting appropriate one.

Large-scale software projects often encounter with problems during T&E, when they
become close to the end of development cycle. The problems generally act as a bottleneck of
a project, leading to slippage of the entire schedule. This article tried a close look at the
problems and solution alternatives of the T&E policy, management, and technical issues, and

proposed a T&E model to support a variety of software development environment,
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Edeol AEHr BEE FQ AFW/L 2AE 4 B3R, FU Uy LTZEGY ZRYE
e de AEFER §3 MIL-STD-4988 2003 ARY aWFYL HEIUDT. 2
3 ol ANPWYIIE AYsed 22d EAYH AL R, AEHG AFEH =Tl
ote] FEEE AT SAE 2A3ME EF dAANA 7Isd A5 S 4E52dA & & UE
§ A2

mpAle 2 29 A T LZEH AQRAVIE AN A% GgE #AL A
g 4 AT ANERE7EES dASRY. Ty o7 BFAHoR s ool s NYH I
AW AFs =77 vlulso], 4R 215D AUE = McCabe Toold 83t FFEoF Z24E
od HE4YL AAE AAAHE AANFHAD

O. 33&F CALS/EC X187}

2.1 ¥ CALS/EC 3 44

HZo FUe FE7|FoIY RUIAFENNE AYY FFE A8 CALS/EC JdFe =937
A% AT ¥ A9 AdEe] 223 Y93 A ARFIAR, AQAAFE THS AR
4 A Ay 2B AEAAdE FI T 232, CYBER KOREA 21, AR 73,
CIOAE, dAAN 7189, A2 MA9¥Y T A=Y AAE nldsd, J2& A9 2oldte ¥
23 A47Ige FrldAdE A AR A= TEI} AAPRI|NE &4 F7hAS Y}
4 F3E A wldda Uk FFEF CALS/ECFAAM ECe AAGAUFTHLE £%YE2F
7193 £ V1G9 AuAged 43 FAHD e, 2RqME olE Atz CALSE ¥
Heg ¢ F3Eck 3 g w3 do

<E 1> FFEF CALS 3 L

1] g 2848 571 4 10 | 19FFUANLH g A

2| 2429 HER &7 [ 11| BPR ¥ SN2 FTELFA
3| BASHARA2P ZAHd 12 | AYNLPPZEAN 2 | 2A5EN

4] 2dangAnArgd| dER¥EFE (13| FUANEBEAN2Y TN

5| daraFdANY AR PAEY | 14| FFAHLAFIANY | FAY

6| 25 AR AY HAHEFNR 15| ZERIARAN2Y g

71 AFEFEPALE AE5EN 16| 2% EDI ze%

8| NEFEEIA 8 7 2} x| 7 17§ FrtAgg A2 AR AR

9! FRLol dRRYFE | RFEAR 18] ANFEELIAN2HY AEFNE

<E-1>E FEFABAA FASE Y& 100949 ol dYAUERA, dEd 3 37,
RER YZAALTE, ZAY BASEER AN2EE HEE 18] TE2AHES] ARAS A
FZ AL o}F $9AY2g 3-5d 7|0 X FAHE Y.
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EE FY BokdAE #A R @ dRE T A7/IHE FHALE FUCALS FEE A% 7
Z2 AT R A 0y J AFZAH, T4 CALS 34 F 71E Wy o|¥of 7+ IHCALS
AdEE FHLE BUIAA 5 F Z4AY 47 A v1gE £ w9 J1vE ARAA
TEAND el @25 AP Fol U, dE B IWEFABAAELE, BT, FuFY), THAA
TRARAA, A2 HY FRAA, SLIFVEUZELAA, IXALZABFAY A, FeH/
#3719 71 ZHAETM), 3387 RulBRAA Fo #3151 Aot

22 22499 APY7t
221 N¥EHE7 e
L2ZE APl Fo gl FYE 7] Aol LAZENAE AFAI dd9 dysis
Aaz SZEd oY ZFo] AL RAFE FHPojgtn HAE £ Yok B AdAe Fu
TTECE AZEH S MEAIG) AEHD JUS AEH7Ee] AN WHEE V|estnA @
LxESS] AR e FAHA LFHS AP ZPHRZAM, /EARE Aide] YT =
oS MNYA gon, Y AL a2 24N ARY LEEHOE AH ANYEHA YEF
goh. Zt A1 Atel(test case)® 7IHEE 28 WHES ZEST dojok 3 x, AHRAY /Y 7
e @2 A U BIHMZ APAeZE Erlslojol goh g, Aol EHHA ¥ A
oj@ Hgez2 AY AYL FHAME <¢HY, G AFe] AR MY FESOF @ &Z
Edio} A 8o dRAYG X B4 R HAC 40%, THA 20%, 22 AP 0%E
AL o], AbRA] BEEE v AEE dvkv BASA Y=vidd wEt FLHA 9
=3

IR b N T ey el
A AE Mo Nm=====-==--=------- °'A*|a <—I
24 L 8N N~~~ --3 Al*%*l:‘l
o K wzad N sEd £z g0
T ama N5 2EAH J/ -
2 [ i;%' AV EIHI*?J B

<ad 1> AZES L 2 AY %85 7](V-Diagram)

222 N899 £33

gAY AZEYA AP FHL ALANEY 4Pz TR ALANYL A EHA
Y, SEPANY, 2ZE] EFIANY, £2ZEHo U d=do FEAY MdEENFLe=
Uitk A8 224 9% RHE JSAYE, A8AE, 2Ed2AY, FEAY Ax, AE Uy
off 3 BEFE AZEHo YRAN 7TH A% F& ANYse EYL2APH LZESY )
He] MAS BAs: solEwtAX el gtk <2y 1>& ATEde AR ¥ AEE A
ﬂolq.

<E >F 2ZEFO ANE g Z dAEE Y5 A LS 89 rledta Y. @
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ANEL dE 29 oA AYY YT AEAAdM APHE 2719 ANPolth g
RED doly UHHo|LE NYPdle AEHol2 AY, BRE Y9 ArTEYN 277 A
A ANgse AsTE MY, FRAYY FENYL T3 =ddEE NYdls FYP2 MY,
Z4F L7 EC EE A HE@A HAHEA AQsE 2FHY Y, 277 2] A&
BA #ee MY AR e N8 FA AE Tl 947 £3d

2 AgaAd £79 IARRAAGYTH(ER 618)FE L Aolrt lntk. FFAGAE
a9l FEANY, 2ZEGY FAXNY, 2ZEMNIEd FHAH] XFHM, A2 AlELS
N2g FENYoZ AN A2, AFAEIG AP AP 44 E/FFT Yot

<& 2> Ageisg dAE APdE () I2FER EF
FeAY R :
ae | wnaw |@arecsa | Aswagoize saaw | SO0 U
CSCYHWCIN %) -
P M CE L
SEEEPR SRR RN LR szEHo Y
gq PHEFEANY (93432 laNy  leAsdgng a4y
he [FEFZAE |RAET lsEaaNy umdad |esAw [sedel 74
SRNANY [MSANY BE[4EAY (RPAY |Mgay  [sued, 39
AANY 28 |FAAY A
28491949 |85 gol4
223 NY 714

A2ZEHO NP 7192 A8 Ad A3 Pgez BE e Al Fod A 2R €8
2 7M1 Y 5 A A1Y AHIES 3 VIHeE A7 6T HAFH AL Fol 2gdrh

Baua AP 7P doH HF F& dEF 95 NYoE gAiErs BA @2 A §F
HEE FYANA JMEAN AL I = Je NY AHES SUEH A @ Gt FHe
2, 3AFAY gy 2%, desolx AR, AEFREY Y, 4 2, AF R FEA
o AF & A%< 71gelth

558 @ (Equivalence partitioning) 7182 93 A8 g9 W7t 0 ~ 100A)A B+, [x <
017 [x > 100 &F 78 ANE A8 9938 d9d 948y 2488 e A8 A4
f3(equivalence class)E2 B¥3t] Hir e 2AHE 3 ¥ A (heuristic) o2 FAY}o UH
274 A F3tes 5 I

A7t BA(Boundary-value Analysis)& x e W7 0 ~ 100At0]) A%, A1F A2l /&
& [x=0], [x=100], ¥ [x=-001)22 43t P<je] ol QP AAA FF& AQ FH22 7
st 7ol

AQ1-A3 Y T (Cause-Effect Graph)e KZEgo]9 7]% - 4% 8T8 UE & A V&
ol ddoz B¥sE 7|Yez 7+ 40 3y Y Ay §4F A XY A #3F0)
W, A9E 28 23U 3L anEgio] Y4 o5t wgd AR e v 2 9 4AE
A ®(decision table)E TE 4 €2 3huhe A1d AErt g
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L7 dZF(Error Guessing) 7|H < EdY2 A|F 7|HE] 8 £ AL AF 27 ZARi gy
ZEor FolRy Jgeith. F A @Y BAUE E& g olo & €8)g gHEG
7h, el ojRd dE e APETArt 98 @ glol dEAA 2FE oS B vlgeirt.

golEwt: A Y 7|9 & 223 Ao HEHE EE =334 FZogical path)E JHt3tAL
BEES HI¥Z(complexity)E Aldstd A1g ALelE sk et Y E3HY BPes &
2329 F3vlvt §38E Ay 2 X (Statement Coverage)¥y, 7124 2 4 ] A (Baseline
Condition Coverage), 27 78] A (Decision Coverage), =7 71 & A (Condition Coverage), 2

/27 719 8 A (Decision/Condition Coverage)vttt % 33ld Al¥six Wy Fo| ¢t

224 NEHIIET

AbEA 8 FANE S trdtet B8, T3 A A%ez g SAF AdezZ Ay
717t o EFAn qlvk WA AF 78 XA 253 2 AEE Hsd ded
AN dojd, tdd APEFe HE ool dFHT Ut oy AY £ HaH
A3 A, oz A AGdES st did AEES] §3d HFE AR 7 =7

o) Mdo] Fa3it

<E 3> AMNEET F3% NE=7H

3 =74

H) 5

ATF, ATS/X-Tester, FERRET, CAPBAK/X,
CAPBAK/MSW, avaStar, QA Partner, QA
Planner, QARun, Smalltalk test Mentor, SQA
Suite, TALC 2000, TestRunner, VALIDOCR,
Visual Test, WinRunne, rXRunner

Capture/
Replay
tools

Eelo|AE/MH, Tel, X4 A= 3o 3 AR/
A Al2", vt &7 GUI AAA) 8 C/S, Smalltalk
¢} VisualAge Generator, Windows client/server,
POS, Validor Pros} S, X &% GUI #M/A4

Commun
tcations
Testing

Tools

Chariot, Chisel, FastBench Agent Tester, ITF,
SDTF, SNMP Test Suite

HEHNAR 4%, 83 AMu¥lz, TMN, TCP/IP,

SNA, ZREEF dAA, d&/de 2445 AF

AdaTEST ATTOL Coverage, Bounds Checker,
C-Cover, Cantata, Code Check, Codelntegirty,
CodeWizard, DeepCover, Hindsight, Insure++,
Java Scope, LDRA Testbed, Logiscope, OSPC,
Panorama, PureCoverage, Purify, TCAT

Source
Code
Testing
Tools

Ada AA/FAH HAE, 3z WRIAYJA(FE) T
A, C/C++ BE C AARE, C++ BN C/C++, A
o, A/ 3=, WEIY de s raly
Z) AA, C, C++, Aug 2= A=A &Y

ATTOL System Test, PRS, QADirector.
QAPlan.QATrack, QES/Architect, TCS, Qualit
Defect manager,SMARTS, Test Director, Test
Expert, TestMaster, Test Mate for Ada,
TestTrak, TestWorks, VisionSoft/PROJECT

Test
Manage
ment
Tools

BA Ko BAAYEEDR HAE Z2AA E2
s AY 27, ATEHY P, YAE B,
Macg 98 Z¥33, UNIX, Windows, NT® &
ZEY Y =7

HTML validation tools, Web site tools and
site management tools,Test browser , Auto
Tester Web, Bobby, CGI Tester, CYRANO
Web Tester, HTML Validator, InfoLink Link
Checker, NetMechanic, preVue-Web,
e-TESTER, Silk .5QA SiteCheck, STW/Web,

Web
Testing
Tools

WFZ AHW, A=W AFA)HE, ol
2%, % oA W adA,
HTML DTD, 327 #0170 £& A4, due ¢
GAF 23, 2xd2%, 45H29, 715/A4 =
7, 244 £39 9, o 34 2§32

Astra SiteTest, Bang, Benchmark Factory,
CYRANO, e-LOAD, Final Exam Web Load,
WebLoad, JavalLoad, QALoad, LoadRunner,
LoadTester, PreVue-C/S,, Silk
Performer,QAStress, Web Raider

Performa
nce
Testing
Tools

= T
AR AR § AoES @ b, B @At
A Mg, YEF2 REHA M, UeY, EHY
S &N, YESZ NT/958 HAlolE, HTTP H &
g Aol

ATTOL UniTest, CodeTEST, DBCL, Dr.
DeeBee, Error Projection Tool, TestBase,
VisionSoft, McCabe & Associates,

Other
Tools

C, C++, Ada,
mission-critical A| 29 ODBC, W3 Alx¥,

CSQLE ¥ uJYAANN2"g &
WEF

g, A Aoy =7,
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<E 3> ANYEFEL B Ygolth. 2ZEo NYPFP7 =2e dF AT Eo] v)
ol Wt Byt o]l gt Fuldle ofA AFHIT TV AEHY 2I9FU Ao A
o flew M E d¥d =77 AEEHA ¢35 vk 23, 4F9] v15ER2 5ol
qdstd F2 LAZEHo] MY ZRAES J|Y 2 FHRUE IS BY AP FF R
o A3, 3t AE F AL FEF FERdA AFHY Y dHol, QY AP 232
© OStatic Analyzer, Code Editors, Assertion Processor, Test File Generation, Test Data
Generation, Test Verifier Generation £°] ey, 2o ez} 3P sto)Hujtie) A g
€ ANY Mg 5 g e =78 &AE2 ok F, ¥y A 2 F Y o) (Capture/Replay)
EF BN B8 EF, 4% 89 2T, 22358 ¥ =, ANEFE =7 €D ¥ AY 8™
EFE°] 309 /7t EAlE R A

O &=Edo] A3 371 55 A4

31 N¥ 24 5%

AZESO] NE Hrtd dd F2A4E AT v FE, NATO, NASA SaiAde AlE #Hot
E AAY oz gty 839 29 Fol 19919 1SO 9000-3 | Ho] FXH) 2279 #E
AAEE JAFAAE sz Yk 2y, F ARLE AT FANLAL AF o)Fd 2 AA
2 A48 AFAY FF0) dRFA Ho ISOYAME 191'd ISO/IEC 9126 (<1 2>)& &
Eagoy, AHge oj@gos Q%9 JTCI/SCT/WGEAA o1& /A3 FE Fo Ao

| 2o
B l

;¥ +
EF=ES2 ) (g===) (ar0=

ISO 9126

<29 2> ISO 9126

A 1SO 9126 NE 22 379 EEF ISO 14508 N2 67)9] Xl AR= Q.
-1SO 9126-1: 2ZEs)e] 3 54 ¢ =~ F/7 4 54
-ISO 9126-2: £2ZEgo] F2 §4 % 3d=- Ae¢AF4HY ik
-ISO 9126-3: 2ZEdo] £4 54 2 J=- FojaFAde Uf =
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-ISO 14598-1: 2ZEgo} A F < Hrt- dwkrtg

-1SO 14508-2: AXE)ol AFY Hri- 718 2 F

-ISO 14598-3: 2 ZEg o] A& Frl- AXASZ ¢ Z2Ax
-1SO 14598-4: AZEg o AF H7b- Foze AG T2 Ao
-1S0 14598-5 2 ZEgol AFY Hrb- FrtAE A Z242
-ISO 14598-6: AZEgo] AE H7- HHARE

32 v 39 ANEgAE7 AL

o §T& vlx WY 2ZEdo AL 2 FA43 EEMIL-STD-498)l <& A1y H7t 2
FE Agstd ZEn Yok F 10F22 P Jey, AY HI AL, 53 N ok
AA e AR F7 APEIIEY ®A, dE] AlE H7F 8F, Y F, 2ZEdY AF Fo=
745l Aok ANE Brke] B8 XS5 H7HCE-Continuos Evaluation)2 AT E o} /MY
FRF7] 4 2RAAM YA o A% Hrle LZES FARF, AZESQ T
dae, 5Y3Y #9073 ZF(IV&V-Independent Verification & Validation), 3% F= 7id3
&8 97l 282 2XEdo] MEAE ZET QFHA 94 APt

AZEd AY FEL e oA AR 2FAIYE FHEHE AZES AY, Al
2 FEAN 2EEQO] EH A2gE FHsA Ass LZEHO/AAY AY, Y e
Aol g R £ Ao e Aag 7B, AR AR P4 S 1
& A2g £ Nad F4AHEer FEEG.

Alzde] AJg2 Aol A 7)o sYPHe Rog AR 8 7F UHdGe 44 #
TEEAEA A AZEHO] A Y, AT Eg o} 2 FAGE ARt #RAM AYste =
ZESo/AN2E AY, BF F AMAHAA JIeFHA Aag & 374 HEEE APE
B Axd SN, AR BT AP 24 #E ANEE FFEY $E4¥ +94
o},

AHA BY J&L g #olyy] Astd NPz 3=E AYIHrides LZES 9 A
Fo BN H4¥e xdde me HA A, AdF M JES, AN Az AE, €9 A
¥, AR 55 B, 72 B4, A3IR B4, ¥ A9 A g, EFAH 24 Fo] od &
gk B3 AL A Y, dF-5 2T S 3 7E, AR F2 Y, R Oy,
7% AN, B4 NG, 2A0 A, el 27 AE, B AlY Fo] ool £t

Ay Hrt 2o 2 2 FAELS 2ZEHO AY AYe) FHHE ARPAAM A4 Hrt o
Qo] FASe tgH 2 APYL FIFY. #HJ AR HE F&, 27N AHES ¥,
ANE BN Aol oA A AAste, AE A9} qAARZANA BR FHEE AR A
QFE YA NPH 999 FAL MEA, AL dE Z2HE @R, AL AEAL
WA 48R, £ So8 FANY AY AYe AEHTE THARRAHL 578 b
3 A% 8F WA 71E 24, AFIHA &4 8%, 2ZEH] AY AYEF, 43, T
A3, Y 44 AY, 448 Hot AY 5& A EnEY.

NE 5L 99 AY, SAEH AY, CSCL £4A148, CSC/HWCI T3AE, Alad F3A
g, Azd ARy, Ay 4o AAE AR Hrh Y L2 TR e A
7h AR, AB/ARE AR, FY T2 AL NEY, A4S &8 ), A5 #$, $4,
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FAEH, 2EdS, oy, AFE 2A), ABAAEA BERE AN2" ¥, Y 52, ¥
), A Q(EAS F2, =9 2, AFH AY), FA(LY 2H, AL), 2832 BAA
(2 %A, ¥4 #A, A4 BY)LE 7494

33 ANE"I EAHE R A4
331 A3

AZE) AFHME EAFS A=A F9, A 37, 382 7]EHA FHAA
2% 7 Ao ARYA VM BE AR, NP7 A A 2F9] S0 dE2 A
A, £ZEd ] AFHte AY T AHELAS] A= " FAH] vl &t

BYAY FAAA AN, AF 718 By 28 R EGFY AFY £Ygo= AT @) Ad
Zdoleh. AY ¥ A A4 dPEE T4 Y 63 V0 bt FE@do] BAH
of FEF ANFE FY}A R Foi dAAN AEE s A WAz, 3 FF
Re7IRHEAE @71 3 174 @38 8% A7 B 2, 2F 29 LZEH &
B AL et AA, A8 O 2aT7E AG AHER FAgstd FA APe] B
3 vlagFHo dA, AN r|ge LZEY A ALY o Qe Lo
SGAA, AN 7€ ST FEE AR Zed R AHYE BFo] TAd AARA, st
A FEo sty v AY ARE Y €719 "W AAHez degA Rdn giq.
EY 3HE 28 A gy FA AT G U AEA, Y 9 A A 7Y
R ZJol7h 2A(YLA, 23, ], 7Y, AFPYE, B4, 44 )T €A, 7R =
RAHEY M2 APAT FAA AR A, 2AZHEE TG XY ARE TR NP
dHE AT AT F Y AL 9.

123 RN AA, ST AEY AR A3t dE&FY ov|A AP, AFd HIAY
FLANA AP AF HFol €713k €4, Y 2IHEE AFLE AF Y (Replay)dt] 2
A 3 ZFA} Qe N F7F Uk AA, NP F2S ANRHA gde A2 nEA
2 EZZOYPP AolE AF2E v|nHA] FETh UdA, 27 AN GE vF AAFe] Y= F
T olde} AAYPEE AT Y{REAN NRE A2de] 9F @9 R A HAol Iddoh
gAA, Al 2853 s X A8 AYAMTE A 2R By o]27]AA A AR
o A #Bst HA I ARA, AEHL 3 7 A8 =7 R AA AF Fo o
%8 8732 AYE 5 R ANE =7V 8l

332 U #
ot 2 APt AT FAZE A A 4 A dAE ok gy Aok
1) AeA, Ag #7340 JEY NPWI =Y AL
2) T @Al P A5 NE =79 =9 R APLRES Y
DAL 27 5P P59, £ZTEg0] FAF NYEEE AT AT 239 7 % 2F
H AP B, NP 7Y, AEVE 2E, A8 A AdE e F A Age Ad A4 B
5) N¥A7te] Qg T4 EES 79 AT AL R 7Y B
6) N8 714, 2F AR, Y 23YE T PVE AZY FEAZE §FA
7 HE 27 GANMREE AYdtd HFHeR AF Yo ARAHA Y 5



8 FAHA NYdole§ YUY 2 AHE £439 qNAHez By 24

9 AEH T Aoz AP AA @5, Aee HA, HENI R YALEA

10) 2] Ago] A EsdE 2 Ade T93l9 AdEAe) BHEEE Ay

1) ie) =802 g EAE AFEE 284 Alx

12) &350 A2, 3, 2, JgAZA 59 2 42 A8 A A (Coverage)

13) % 23 B2 F39 42 T £ JWZZ HARQA Y Ao et

of2{§ ASE B dF FAM g AN FE§E £ A ANEFAREES A4
iz

V. 2ZEdo] APY7t 2d 4

41 AZEQo] ANEH} 24 8 FAE
FEoke] CALSBANA LZES AEAd @&5c Agdrte] AL oty Bz

adx AUz grd. dF FFEOkY] A2ZEddo] AL Aol 3EE tiu Ao 22L& AY =7
2 g8ty gAY, ohd YR Jisd HAFA it & FAR ANYHAE AT
T AAoich ety g RN HL st5F AT ANY =rE T4 A2 ANFH}
2do] gaFs 3 ok ojo] tF 2 FAYS FEsq BY g 2o

AR, qUs 22z3ce B4 AQ & =, AF A 2S¢ ol(Capture and Replay), 4 &
g 715, BN 7% o] B¥FHoE e ALAY AFH/AAAA oy YRE ATE
F ASE FHIY. B4, 4ES §30A Y BASAE o AuE HEE AN G AA
U AR ZAPE 223 f4A FIol NeHEF FHH AR, 2ZEd AL AAY
$HENZ AYse HPO YR P2 (Repository)E TR APH7 AY, Ay, 944, 2
g A% A8E T &I A ANPFZY A, AHEY =& ol 4 £33 WY
< WASD A, N2 3 gaAc £ F APY SAHL BASE AvjEA) FH 7|
5 AEsol @k OGN, REY 235 339 4 XA 5L TP PA 2P A
of 357 dolEg 3EE EARNA AY BolFH FARSFA, 18y FAY AT N¥E
RB7t AFslor ok AAA, ALY FRE FH2Z F UENT EYF 2EA gE Ax
g, diolelslol 2 SRFTo) JEHA GE Al2", AU A2dBE JFo] A2 A4
FAdel BASE Ue o)A F2E @ A2gdojojof e}

42 AZEHo] N¥Hr 28 HA

A2 2ZEdY] NP7 2@ AAE <2¥ 3> B v Zo] 919 2d 2 FAEE
o2t AggPrte FHF7|FUg A= RE Y8 AFH EFE ALt BgHez @
gote BPgoz AAsSAY F, ALEAY 87AE wdT Ay AYE AP AhvE L
gl HASIL Z4F 71PE EJEY AES o8 21 AARE V552 Y A 33
of Az B3 st 49 HFAE HRAF A @] A £ FAQoR HPEA A
o Auze FAYL dd HY4 Mg AFs EFE LA B QA FHEG )4
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A AEE EFE PH A EYo)l(Capture/Replay) =F, A B =F, A% 44 =7, &2
2= FYE ET, AY @) EF, 2892 4 AY 88 =7 5¢ TS A4 27 43
JENE NMAEE Ao A} gt

NY AY FACNNE AR aTAHEE st AEe ¥, HY, A 83, Ay A9
P & 943 AY 23 2 AA, 221 7Y FHA) EHEHo e, AP HAY
gl NPAE AL, AY &0 AF3 =T A ZPAG. Y 53 @A
JdAE AL AYE 71H 9td 7 g2 ¢HE IS (Cyclomatic Complexity)oll &3t £7)
9] g R wgs 2F L BFEL 4Z3ln, Y4 EFZ(Essential Complexity)oll 23]
AY3 Y5 F 2739, EYCEEF S (Integration Cyclomatic Complexity)el] <3t 2E 7Y
LI o|2F S BRI 28 A NE dEE 4P 8.

<I2Y 3> AEHZ} B dA

=3 Y Ao VISR FZF FH dAANE 9N 2239 BFE, Ao 2§, wolHY
38, 22 AvYAe 34, ¢ A} FHoz2 AP foldFH WA fojHeg F¥
FARFE ALPE 97169 Y PR AZ2(Repository)l = 3718 AQ A, 4F =7
o A AEE I FTHE + UAEE By AYH{3, FAY AAVE, AN F, AT,
H 7%, AZBAAISE ALt &, FRAFLS o AY AR Aelde AF EH
& 238 EA 715 v doE 1€ Fst] 488 PR TP} HESF Fuh

olAd dE AN BAe A5 T ddtd PP LZEH o] FEG Ao EF
Ade B BREs AY A2E Y5t A AY 7T, 4F 22234 9% Y4 71T,
vtz Age) 95t ANYHA ¢S F2E ANGZ Z2aPe] HE BH S HFE F4
A AY 7T T XTI Aew, ISO 91269 HE A¥d & 43} Hrt FFol I8 B
IR e AR E AARE XE WEC.

AZE] NEHrt 2R g3 AY T, AY =7 Aol AT AW ¥, AF
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