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1. BigBang Appraoch
2.Top-down integration testing
3.depth-first integration
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1. Breadth-first integration

2.bottom-up testing
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§ ot 335 0n Sbrad By ol 0 5 RS srse

?@gs

[COR
e e 308l
Loy ? s
e e

5 gl o el
s i %

e L4 sl

o o vl sy

et ) ans
wlaalen Soadls

(ae
w g 5305 el cnoaly VA e

Sa, S a0 by okt 5 iz b el Sl S, o 3,005y tlagt S
iz S5 S 0 slorlagail S o sam plal sies e i gmnyr e adly ket

e dode ety e el ad] gy plin

340 Q,‘ﬂ F-F~1A
e 45 35k i (g T 05 Sl (el ] cdm S5 59 il
el Slyeas paf ol st o @i e ,} 3 c-> Sy
LA sl gy u‘"’)}l Ul 3 ok o 2o ol Blod 3| P slaasyy by B

ot b 7 le*—JL-’ 353 oyl ..sl_., wSaars e 2 *—“u‘ 5 e e sl

M PV A

S R ut»-u & g gy m, 4 ok s JMU oz )
o g s00 aslid cbis L el dlay daaloolss daeals plas Jili J.L.. Ozl ol g o
..\:.l.u,J,a,‘. a;)lfbb&‘_;lfldlfﬂ‘] sad o)l latsr

ol jl gl lalas ) &5° Sos u.,u., bev..u,,, et ]y a5 uu,,l J slegama Y
P FICIEY TR PR, I N FVRYRY rl>u1 u;..u,,h w555 ...ug, Slasste Ol 45 g
Al ol Gagat ar sl )y Jles) o nes s St A a3b Tl siisiadyn lallas

SL2 e a3

PR

iy 2ypots 393 3] \Jr"“ Jf 23 NS Gl “u‘-—’b 2o b glessle o
q\ll._._.llui...w_ll'xlﬁ w;awl“;sl_..).‘s,.‘,g.,h‘;l

SCR PRI

b o2 ot 5 U Sty S G e s By il U,

yolpse st oty Gl Gl 2 3 oy G L T el e e
S e i 3 U 5 el TMCOD6] L5 as o 5 Sl

My el Ul gl g JolS” 1l il il 35 s ST 390i] 6 2 3y i

S 3 Gl S5 JulS T dihad 4 gl o3 ]S it ]y otaz g Ll NS

393 Gl Sl e 5 o b T S0 Sledrls Gl 5 iy wdyis e Al 9,5 pe

Tl pld T 53y 0 JulS e ],

1.Smoke testing
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1Integration risk is minimized

2.The quality of the end-product is improved

3 Error diagnosis and correction are simplified
4 Progress is easier to assess

S Beizer,B.
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1 Myers,G.
2.sandwich testing
3 .critical modules

4.validation testing

5.Software Requirements Specification
6.Validation Criteria
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1 Stress testing

2.sensitivity

3 Performance testing
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1.Debugging

A

PP iien Jie Sty P

A i) sy 1 gail J Jole uls &5 i35 pesige S ol a gyl Ko S o0l el
g s ol AL i 5 oe a2lye l;),ﬁ,,JL“&uJ‘,a_.L\du_kl R,
RVt .n__.Luu,LeraM,c_ar, hady gen ol S U L5 s

g I S g B s LS e &1, U glaailss 5 w2505 0

LS SNy 2R T
S5 aand e b Yzl Gl 93] Ao 0 aeen B o gmil ) 3 lina ol IS
: oL o SIS 3T 4 53,5 Jasde AVA
[Olea alady 397y f“‘v 3 ’).-":‘ PR ST RN

ORI PRERE I SO SR RIS 7 TP E R I S IO

o] | bl ol g 1

e yionts 3 900 Gl o1 aiyglograts Jae b 1) dprye slacudle sy o oo SIS
iyl g llas £l

Uns sutglogzmpns ols (1 rotha aalys s 5o 0y o L 3 ) (o0 amn lagIS2) ani] 3
Dl o vl salyi Gamta U Saiglopzgts ule (V) 4 33,800 Gl g Dol aald aieia
G35 S sl ) 59y9e urﬂ ’ Lt ,‘—- bl dr ol e 0 I Bazmaplond 358 0
@ > pomai g 9 J@f‘#‘r"‘-‘«‘ 'u-\—'wJﬂ-;é,’L‘du-*——m)l——‘“‘
‘)"‘gs‘)‘ A S s

ogld 4 gl b o u"“*‘u"} Sy )' WS 3 "‘v“'l JL-‘JL“‘ @,‘)JK-'I plnd e

w3 s tags m nshuz—- )' u‘f s 7 w' L -\~'ﬂ«f St B o s 5ies

S e
IR T e g e B b e Jule y las cdle -
by ployz b Sl o5 ol o o éi?;zdhup,,; Ui Sy p s gy begsya cadle ol

) by 305 ke S sl i Bl a8 15 CMe § 550 ove 3 Gl S U

;JL.Lr.,.,;.,,i) _...w, ot OF

Sl St
(_,,. et s & J,,,,. e o L,s.“,‘u, ] 6,:.; sl 5‘5‘1:_. -t

Sy 4t

9% )l e Gyt | ol S Ut 4y Loy 4 (glacdle -F

e oy el 5 05 U5 6l 00, Uil gl dp o |y o5 30 iy L aler o L 5 )
Bl 0013 153 el e 5 bzt gu sslicad by T 48 0 55 118 3 (620 F s a5 g

S5 S
-+') &,b wlipy
FUEN

L o ety
O)lze sl

L pCE T V)
Ayt gl

M i L B ol slesely YA i

oy & s £gi ol 25 355 sl il gl Taegs ook 5 U 4y Dogeye udle —F
Al i (5,8 o

5 VSt b )3 ek (S U &y By S -0

dadye & 5 3y ool siy
S oK,
olii o 5 a8 Ko a5 e laieaT 03y, dld Ciayd g (3ds 'y dase Ly —F
S SR (R Gy encte (5335 sl
(Sl gtk lapTomm 3 I ol oF a3l Clize Cd S Uad By gy e codle <Y
RS TPRENT IPNE SIS NI R NIRRT [ Tepts
o s Gty golaws 5 a1t ;,)-,; Ualge donazi 3 ool s a5 U i logy e codle -A
' [CHEYO]2y el 5y gascilisie gla ol o )50,
I8 Je Glyiea) s f S glize Liks b Gallad b il (Sar U a3 JH ok 5
b Ko 5 solanil apad Sl o5 pren o> 23l) 5250 A2l slallas U (235 Syl
Uas 2 sbagergay Jale iy st b e W gloniily L i 42lpe (03] om 99258
cslallas 1 o5 G ol g sloly 1y S50 b Baedalyi 5 S5 JoaS 8,0 0A3 el il gm TG G

S puaty Ky (st g e e 3 3 335 i) 3yrge

bt glgy iz - Y-Y-1A
sl o jad vJ'“ saymys o e 3 alyl | TSR U g iy il
74|y S 8 3l ol S g alon Sl 5 s S S
1 ilyigod o4 ) 5,5 o,

gazas plodhyy

S 9 27man o salyteg S 4z A1 e elad |, 5
R ELS P gloras oyl Ll afe .)';i Sl Wil 35S Fna 2 S
‘ st P e g 2 A i oyl Sl
325 g et pySpyets IS (A plial B3 f 3 295 Lt ayalisd
ot IO b o opitali (la R e S RN
ailype Kealas o gy o plond oLl g Unh Sl b o o Lone for b lics ol

adobly Gy S S oy tar Eply St ikt sl 4l A el pie g plndd
Al s b 25 s e o llid g e JulS S o3l plSon Al 0 e

b

1 Cheung WL

S i Joath sl o i AY

a5 3y ye sl 5ok Lty a I8l oA S "85 ol 4 S
D a2y (g (5 R 50 By ol g sl M gl il Olgie T, JSia

L (i3 JE gla e, Y-y-tA

ol 3o otl5 han sty o SIS shyrrens S Ciba, ik ye
el b 5y 038 ol s il sl el g 3 0l 1 el e ham

Gy gy S5 el oS3 Ly, (BRABS) Jop st Jeb ols y agete

<o S g

e Bbyge J FBe e iyt fonS qpale eyt it sl b JICH
S i P 5 Lija ik g3y (e U J.;J,jf_‘. aete G (Rl S
pdien ol st by o Gl e 2 lye iz ol

el T gl i gy il 3 Y S Syyayats Sy e e i e 5 00l i
o 2 (el a3 ule by Y s Pl ol el s Sl il R T i S el
Y o i lotlont L ] 45 iy B i 615 3 5 i e 4l
e T s ]y 0,5 S 0 ol K g S o 3 48 Sy 4, Sy
pdien S8 o il el 0 i nt g 035

35 Jae (¥ gola 555 OV i e (l5efISA (glaghy, s bagyya pie & 5 5oty
o VIYETO s ol i (F s g s

A2bgm il sl ol Gl o si il Yz o5 ST gl (59,0 Uy

OIS et L ips e arlyd Sl S JICH 3 e (slafely il a5 TS

F s Ml 53 {8l el ol Sl Bati ' wslizil S e JaE 1) ool g

L3y qa (6 )38 WRITE S bl ity 3 | i s 153 (o ke w53 il aliils
B e A e TSR 4 SO P et Sy A
2% e b G35l G 4y Sulpp 3 Gl S 00 0l BN e g e 1 S Coad

T e T 53l o o Bt Y NG iy el S i U

[

1.Bradley JH.
2 Myers,G,
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2.cause elimination

3.Van Vleck,T.

e gtie Je slidyy Pt AT

ol 2l e s 0y bpryty Jale A5 B 45 s 23l S o5 aalyioe e g

iy 05 ) Yl

3 et Sl kol 337548 555 Aol 3115 R0 (i 0 Tovims U fole LT -4

ol oy2gty (5500 iy 68 ol e ol 5y s ki 3 sl gy iz oy

2y gt lallas s’ ay adyipga i ()80 4 G agi and

ol oyt sl G 5 S alaS ol 1 of sl el (re 48 (553 s ¥
Al laesly Jlsle Kalea b2y oals 134 3 0e Suls goie o8 23t plodd f 15 Tl
Ky bad Sy ond Kialed SIS oy oy plnd ek 138 ol 1 a3 ) il
255 Jpbea 50 38 3 Urgd ot plod Sl i 4yl 2l e el

e ol ity oo (5,15 4 3l Aoy 55 Und il kel dgmade 3l g5l islyt T
LA e Sl i b ms oy, 52 Ty o e i S o
Slaady plas jf s Yzok y o sy G Lo gl Ll 1 s oS 3Lk Ty Jypmma 5 0] 3

2 aalys Bl 5L g

> A-TA

LUt i (A sl e g sla s s it & s 3 g

S gl oy T St e e g i 50 i o
‘ ' Toslos S,

Sl ) oo Saa ol s sl A Wl I 58 el 5 s
gyl 3 G B e syl § Gt o ghedli olg (pnif 2ot - o] e

S Bl g (520 9Bl 0TI s iy e g sl sy oy gei]
23y i Sl s Sl e (el s T iy RS o oy S0
A a3l g Graas i et ot e o 07 5 s 3T Tl

o3l lye 2 2 08 il sl i hegane Guo F ol Jobs § oS5 0
259 3 2 e 530545 G s il ol S o 9 0 iS5 s e
ol 03 728 oy 393 a3 8

ST o S 2l o a5 j5 Sy Sl el N ey
b s daijplogrsny Jule Caew 0l K00 Baaa L2 Cdle 4 i b 0y Sl 5,8

Al iy A i Sgr g SIS ol 0 45 (gl e loe  ap3

JyhiaaS %
[ )
el 47 peit
Soey 295 5ol
A S5 g3l stos ool VA b

e Sery pils Sola S L ey (ol gmae Bl e Sl e o el
S 5 s i 1 yots |y llan o [DUNS2] iy ol 2l n a3l gl Stz
el ko e Ty 53,y LS A5 Ced (S el G il L e 4T 4l
i T lin gt gmsags iy (o>l Sl &8 it Al fon G 5l o ety
Tl o ol ogamiy Mol a5 g 5 it

JUo) it o ol 38,8 i o by s38l Gni] (Rogiond gL L S ol 0

wlallas 535 S sy g o s ng moabs S iy gm0 1y 3] aa

S g ke 5 it S5 4 syrae

1.Dunn,R.andR. Ullman

I it S sty iy il

T e ey S (g U y e

S, T N R EAT

F o pp bl gl Gl e s
T i il e st ag ey el sl

Ul el ol e 5030 0 65,5 K, ST e o 6 6 iy BT A
. S Faigih o S Sy 33 3SQA 0y8 ) ITG 6y f

g ol £ Sl F a8 il 5] st S5l S it Gl oy A

Sontls salgs e b b (6l Ui ol T8 sy S wlind TE VA

S azly gl plod sl a3l 9390 B 6320 d it i les L2 1A
T2 3 aiad o s Laphil wos

Pt 0 Ay oy slotdag shs oy oty L 1A

S 012 5l Kol 4045 e ign “YlS ol K (VT ) s 0™ py i F3A
a2l gl Sy o plSia )

Uaras * (sl,e (olasgain, degana il

e 251 SASS sl (gl o

Sead gyl ol otan o

B2 Jils 3 ot (gilomsly glanioes Sy 5 slr coonaler g3l oyesl, S Y-1A
7 S5 o Sy J Pkt [ o8} o]

S Gyt S S 28 SISl 5 a8 G | (y3ail o aoms damys VIV
S oS ) ety L S a3 S g, g5 iy 4 e,
2k 05 el IS (o el S i 352 g yid B 5 28,8 5 sty pgai]

foadls 20l Cosndlr 303) 10653 47 ey gaiile) A-VA

R PP ML WIS WANPUT IR ) PIRYY
S )

&b A o 1l 58 5 il sas plod | iz pajl s 5 4 VedA
A a0

g (g S Sl 3 45 G 5 s sl SIS 3e5] 8y S V1A
S A ] At G 6 s

el Lol (o doms damgs 935 (gl 5SS slaaly Sy o S 03y, oSy Shgisds VT-1A
Nl azals o d afacs gal olads PAS pos s Bypa pge sla dinds g O, S5 Ly
lre b 3y Loy ol S Jl Gl Lt dag o g0 onlen g fr Ly ]y 0y 5

o 22 G5 eolicd gl 395
AY i 3 A
Sl oyeslislasyealy VA Juab

&7lra 5 @ls Cos pd

[BEI84] Beizer, B. Sofware Sy:lem Te:lmg and Quallly Assurance, Yan Nostrand-
Reinhold, 1984. X .
[BOEB|] Bochm, B., Software Enginieéring Economics, Prentice-Hall, 1981; p. 37.
(BRABS] Bradley, J .1, "The Science aid Art of Debligging ” Coniputerworldy August
19,1985 pp.35-38.
[CHES0] Cheung, W.H., J.P, Blick; arid E5 Manning;*A Framework for Distributed = »
Debugging,* IEEE Software, Januisy 1990, pp. 106-115,
[DUN82) Dunn, R. and R. Ullman, Quality Assurance for Computer Sofiware; McGraw-
Hill, 1982, p. 158
[GIL9S] Gilb, T., "What We Fail to Do in Our Current Testing Culture,” Testing
Technigues Newsletter, (on-line edition, tta@soft.com), Software Research, January
1995,
[MCO96] McConnell,S., "Best Practices: Daily Build and Smoke Test”, IEEE Software,
vol. 13, ne. 4, July 1996, 143-144.
(MIL77} Miller, E:, *The Philosophy of Testing," in Program Testing Techniques, [EEE
[MUS89] Musa, 1.D. and Ackerman, A.F., "Quantifying Software Validation: When 1o
Stop Testing?" /EEE Software, May 1989, pp. 19-27.
IMYE79] Myers, G., The Art of Software Testing, Wiley, 1979.
{SHO83] Shooman, M.L., Software Engineering, McGraw-Hill, 1983,
[SHN80} Shneiderman, B., Software Psychology, Winthrop Publishers, 1980, p. 28.
[VANB89] Van Vieck, T., "Three Questions About Each Bug You Find,” 4CM Software
Engineering Notes, vol. 14, no. 5, July 1989, pp. 62-63.

. [WAL8S9] Wallace, D.R. and R.U. Fujii, “Software Verification and validation: An
Overview," [EEE Software, May 1989, pp. 10-17.
[YOUTS] Yourdon, E., Technigues of Program Structure and Design, Preatice-Hall, 1975,

S ilia g 180 sleginity

Books by Black (Managing the Testing Process, Microsoft Press, 1999); Dustin, Rashka,
and Paul (Test Process [mprovement.” Step-by-Step Guide to Structured Testing,
Addison-Wesley, 1999); Perry (Surviving the Top Ten Challenges of Software Testing: A
People-Oriented Approach, Dorset House, 1997); and Kit and Finzi (software Testing

in the Real World: Improving the Process, Addison- Wcslzy, 1995) address software test
ing strategies.

Kaner, Nguyen, and Falk (Testing Computer Software, Wiley, 1999}, Hutcheson (Soft-
ware Testing Methods and Metrics: The Most Important Tests McGraw-Hill, 1997, Mar-
ick (The Craft of Software Testing: Subsystem Testing Including Object-Based and
Object-Oriented Testing, Prentice-Hall, 1995); Jorgensen (Software Testing: A Crafis-
man'’s Approuch, CRC Press, 1995) present treatments of the subject that consider
testing methods and strategies. N

In addition, older books by Evans (Productive Sojtware Test Managemens, Wiley-
Interscience, 1984), Hetzel (The Complete Guide to software Testing, QED Information
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Sciences, 1984), Beizer [BEI84], Quid and Unwig (Tesfing in Software Develapment,
Cambridge University Press, 1986), Marks (Testing Vel)’ Big Systems, McGraw-Hill,
1992, and Kaner et al. (Testing Computer Software, 2nd ed., Van Nostrand-Reinhold,
1993), delineate the steps of an effective. testing strategy; provide s set of techriiques
and guidelines, and suggest procedures for controlling and tracking the testing process.

Hutcheson (Software Testing Methods and Metrics; MgGraw-Hill, 1996) presents test-.

ing methods and strategies but alsa provides a detailed discussion of how measpre-
ment can be used to achieve efficient testing.

Guidelines for debugging are contained in:a book by Dunn (Software Defect Removah:
McGraw-Hill, 1984). Beizer {BE184] presents an interesting “taxonomy of bugs" that
can lead to effective methods for test planning. McConnell (€ode Complete, Microsoft
Press, 1993) presents pragmatic advice on uaif and [ntegration testing as weil as
debugging. P

A wide variety of information sources on software testing and related subjects is
availeble on the Internet. An up-to-date list of World Wide Web references that are ret-
evant to testing concepts, methods; and strategies can be found at the SEPA Website;
http:/fwww.mhhe com/enges/compsci/pressman/resources/

test-strategy. mhtm]






