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71-1'387 00:liSID"Dl'il'.lOMS 'POlt. A. S't!OCES.Srm. SO'tl'IWilE TEST Plt'OORAilC 

fr.Mik J . Mullin 
..Ill!! ~~II!!! .-n.d '8-pai::e Sy•u•e Grou,ii 

11edQndo a.mi::n, •Califom:i.a 

AJ;,■U'4ct 

Th11i ·prrp1111r iU scu;seu1 sof t1,rar• t:-tbg and 110-lt­
'liDl're ff1n- .actlvt.t :l1H 111■ t:be-7 ihO\l:ldl occur .durint 
tbl!! a.ftvmrl! devl!llo~nt pYor;:eiil!I. l t not•• tba·t .a 
ven 11'1.aaned t:Ht pr,;igrp illtii.fts at tb1 tt.«i 11aft­
ware 1:1equ:lr,eursts n-e bd-ag produ,,u,4 iltld eo-ad.mlJ!.a 
co tbT011&b ,acc:.-ptim.-c.e ·tll!■tl.ng. t c. dt!■edbe■ t~ 
11cli:1vU:111!!1 .1u1d HIJPOriaibiUties O'I th l!,l'ENP 

,1ni11H1d ta iM'Dilllly tu·t iche iSohwre. 11111d db­
c~111t1 t!ii!1.r ia'tl!r.RCi·ODll v1 ch" the ~.aph:--pt'll!JJa:flng 
the lllOltwarc ~eq~l reaents &id che J.l'RDPl • d1!¥·d,gp1ng 
th liOftr,llr,I!! . Thr9 l!!vi!ll af testtng are def:itl.ed 
li!"ctd WHe■te-4 tH.:t ,vpporr so f'cvan iti id~ti.fi~d . 

l, Ia:tndiJ.c.c1on 

1'esdng 1!i o"I Ceo cfle llOil!C o'\lill'Iook.c!.d Hpec;:t o:f 
.am7· sof1:1;rare de¥el 11p111111n.t: pir,ojec•t. T111s 18 'Qo t 
!ntca11■11J El)'Dli.'e t:l'tinbl 1t 1 1 IHI 1.&1)o:rt.ant: = -l!~)'Oll'i~ 

.agrl!!t!II i c 1!lllis,t be doll.• - 'bu ,Bil!l'P'l y bei;a.wllit! :I. t I iS 

s~t:bit13, that <:!Iii. bol P11t of f for a while, ■on:.e.­
c:Mn,c tMt can he stuted l at.e.T i !lll)llle ch.fog th.t.t 
lil'l!I' 11 do vh■n th.a t:1.D;e 1• 11'.'ig,i.t. lt' ii a l'lab,1'1: 
tt1111 baa. be•n p~~ctl,c.ed ~J ml~t everyooe .at ~OM 

t111, q,r· 1111atf!4.r • ;Jodi th4! ctra11.eq11enaa o.f: tbls liOd-e 
cf d~elopae11Jt: h.ni-.i 1-i••a it'i■JJ t o tibe H ·tQg th.I I: 
"'the tesic Pt'.c:tgt'am i!li COlilil••te -.ihm th.I!! b1,1d~ ~ Qll• 

ouc."' Needle:it s, to uy. t;h!s ta. not. a '11111')' ••·t :ui­
fy1na: sl l:Ul!lt 1on ·ror d ·ther it:M 'IIIE\A___,ser a f th• 
80f N111r-e devel OPfi!!i:U proj •et CH' ht&J CH t€1111ff, u 1d 
this 1s b•1nc r•cogniz•d ■Dr~ ~nd !!!!)t'~ by both 
]P<lrd·es. Pro-an11 ll!&fflJ■.•n AU h~ng vllUPI t a 
:11p11nd '!IQaey for test-iDg ~11d cu.·t-zit are nai;r 

~illiog to ~Ill! the•e e1rpimd~c.ur~a. !BO(b re~i­
U-e Cbm.t !1!!•11m ltfiaggb, t:l\.e actna.l te■tlillg vi1ll occur 
iat:li!: l ill. ·ch.e d.evelapmeat c)'Clll!., cest activities 
atimild 't,_e il'Cll.1:Ud 1:.1.dy (bap.i!1u11.)'...durlag bi!! g~­
endoo ot ·ch sof1:w.1re r.el\-Ul:t@a.enc!!-) 1lil ordi:il." co 
keep over111ll test C4.!111:■ v:l~bin baaru:ls. 

? , Ifie Dei"d opeo·c. i&ll.Vi TOt'lm!!nt: 

lc,qndt·ng o f test cosca ta ech.anced b7 111:Uidog 
tb• l•ve~age resull:il'li !:t'OII teat uclwlciel ■t 1:ne 
8tart of .a prmgraa co deri'Vie a sen.■J. bl!.e, a.m:Levlible 
tut 'IJil'Ol'l' .tb:teb it int:ende.d t:o i.nflueni:.i: 'botb 
1SOftimn ri:11irlr1111en,!9 ;m;J 50f tware: design 1a 01:de<r 
to prod11ee bt1b-qualicy, fil.llly•teacable aofl:lnire. 
Tbil l)llpi!!t" vill qpa.ndl O!l l!lu11111e th.C!u1hts &-nd dtl!ll­
eus■ ju■t wat ill :ln,'l'oh-.d in 111 veU• plllln:in!rdl icf'C-

re fll!!■t progrmi,. 'tt-vtll dt111r:ulll!I t be 1:,ee.t .a-cci­
vt tJl.e~ t 1111. t II IJN,yi l<dl et. 'I' t. Mt' l r .a ii we U. a.s WhA t 
1bou.ldl b e H■tor:lcally rc:c.ordd mf ter t:be accual 
it;qt:inJ 1'89 bee'll ,coa;iletied, I.it fa bag.di on .cb1.l!i 
aut:hor 1

' 111 tih'Nie Y@'llftis
1 ~i'.l.eoce op the S·Y•taJil 

Ti!!cliliology h.o£T-8li:I (!o'l'mt!rlr the Slit!! Def•~•• 
Pt'O!::!'nt) - th• o\lh!liSEUIIC Program. ~ · ·for 
:Soffifilre, lntq;n1t:tci111 and THE, and ,111■ t:IJ.41 "8a·fa,wn1c 
:t'rognm M.an.aa,er r0:'t $ol ware Devi!!lopment gn eewT,!11 
l!lednt rize.d! CSlM to UM) prOgnllii!i. 

t t v.li11 be u~d t.D the ■of ,1, N .de¥elllr,-nt 
iPhuH &tK,im, ::lin !P:ll\fR 1 (ldi! l'fllai i.) acd vil-1 bet 
dI■e~•••d f roai • pD■Ltioa wich. is ba.•ed apoa the 
PT•I~•· CNlt ·tuting ·~t be: a plamiied, i~teu!l.1 

pllll.'t d ·tbe sdl-W.'t'G: hv~l.O'PM.flit dfoi:t. In dl.•""' 
c.lt!s1ng the ¥Hi.ou.l, U.11'" t.111 of rbHUna. it b 
,U!IQllit.d tbaiic the Mt.in 4w11lov-ant p.11a1cw■ e,.g. 
be cltaT4C t:-i!riHd .,a;a. be:L111, 11dilic:-:l-p.U.1141d" (lef,n·­
•~e '.2.J • II. vrf t~ s.et. o-f rl!Ctu Lre11.•11.1:• ale ta. 
there .mre •11;l11!!dul.eil pr,i!>,l:l:tlliin'J' .11111.d de 11:aUNJ ci'4•Sp 
NriPIII; tM t:.aW'rll• ~,e ClQltiMHr-..-pp:tO'led tu,t: 
pl.lllll9 a.mi 11:ro~edut-e:s., ..-11.d the a.oftwHe (which ha. 
to k d.e ... U.v-.i:ced to the CliJ•111ti1mtt 'b:, .a putkular 
dllit,1!!) goea llliidtt c:C111Ul,U.'l'.t1tlm coa.uo,ili. prlo'E' t:o 
tl!ie 1'/bllrt of £o,r;wa-1 ~11:d.fti. Eaoh q-en.c:, tnvolv.4 
1111 th.e di!!vdopmec;~ has bee~ g:iven. an •8trMd-to 
bud.get. 1111.d ■checlllie .auil re:porn ap,liri•t lN>tn tt.u • 
u■WL.ll_y oo a. 111.tintbly sc'lled'ule. 

.,, ..... 
•ta.9.fil!l.i-n 

~,it.II~~ ..... 

In gmcr.l"ll., t:.hc:i'e..are tnr,ll'C: l=e.h cf 1:4:!!>t~ 

in .a IS(IOd Wlllt PNS~Q. 'lb U.nt is tb&t pu­
forllliCd i:i7 t'bc F~le ·whil b.av. d,pc,loped die 11aft­
'llll.TI!: md. h cd..ll~ 1m1t tfl,tiq. It ta 1ot4!Cld•d. 
to de.t.et'ilrl!.u• that theta: dlll:lillt,u b&.tl< b•e1:1 -1-mnt.d 
c1n:rec:Uy~ H c:ompa:rrt'dl t;o, ~heir daai■n. ,:loe,,.,..,ta­
t:ioill t .and tbi,.t l!.bJI t c.hiR.cUna. bpea1 O~Ut:I.Cllll&, 

-adthMt i ,c cal culaUi;ms,. etc.. have 111.1 brHn 
to1=1 tr11d+ Tbil!!I level of ces tlq. 111eludH tM usua1 
JITOJ.l'IUIMT illeb"\lggID..:I. e::xi'Ynd,t1v~ a.t:111'14- alone 
tP t..t fllll: ,11(\d 81 IIJO(k:11,t 8lllll'lfflt of scrtns CHlt.fil&,. 1 I 
b £11 tai.dodl to ai'NI t,"he d.e;s.l:gfl.ers c1;n1f:i.te.n.ee tba,c: 
th.cl T .11af wan ib ~ fcrr rh• nut bwl rJil 
t:~t:iP&; i ll) w'hhh tl\4 <rb:jKti,.,. b to 1■t;,qrilit .. 
:tndh ,ldua.1 e.oftwani: IIICldu.lu. t ,;i,F 10. Allle ffDH, 
dctemtine thR:c the 11,;i f waT• iQII-.C.tioully d.oH ••t 
h ii.a a.uppoaed 10 J:o.. 1:bJ111 •~d. or tu1erudillite 
1.enl. of te11Ung t,■ ql,le.d. in~,at.i,oa w1>t.J.1111 o:r 
functhinil t••U na .1111.dl ~oqa,ia,t■ of wk~ 1.n.divi­
du.tl ao£t\r.a,re ■od.u-le■ uuJI :h1,uu-,aiti1DJ1 t MII tg {on 
a cl'.!Dpl.i:rce . .11Dftv.u;e ■)"lltlll!!I, (bfffllmCe 1) vb.lei! 
aoH 111.ccep t. ilnp1;!rt da:t.a I nlcb ~ n ,oduc• ODt:P\IC 
dac111 , imil vld.cll a.ppean to o,p9:r&t.a POp,el' 17 . lt 
i Ii iuceadl!d ta F'l"Dvid11 ·th• 11•111p,lo who an g_o:l,q: u 
"11dertcatl! the t1:rud l1r•Hl ,of t•:aUna ¥1c-b soft.ware 
tharc doi!lil fwtctlon. 1tba1"•1t'by HolcUn,,: '-be uey real 
probl<!!lli of tukiug till! •Qft.'lillln cyclit: f ,ar:i:: t:l!le fh■i: 
IC:ltit'J vnlMII fonul 'tellltltil of tlle ■ofTWAN! .la ini-
!J alCed . 'ni.e thil'"d l1!!9d of 1:Htin,: ¥11.1 be called 
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vali.d.aUon teutq hi t:l\h p&,lMIY~ lit 1a i.nt_ende.d 
to P,°i'Olff tbat. tM: aoftww.H 4"11 M 't.illlfy ltll !l)ei'r­

foma.nc:e raqubaMmt:■ 1 ~• ~TitlJ-.di :In • :re.q,utN­
Hl\U sped fl.cation, sn4 that "M intqr.ated. soft­
vsr-e :IIJ'8it!!II 4oe• T•Ully ll!Mt :ey11t•a-hw•l :u,qut~ 
■mo whn o;p1r-rated f:11 t:he k•k OJ!ollr&tioul 
HqlMllcH. l'l'&cUc■lly •puli;ttg,. thh len-1 ol 
tHt:lnJ 'litH Me-ft molt d fectl'M wl1ian -ptido:med by 
a S,TOU? vfli~h la or,gimiz.ariona11.y lncieperulent. .fn'ltl 
-c:bei dew!Iopent. groups .. 'Jlh:h i• becauae the1 wi.uaJl 
pr-ogTaarier, if aU.awed -to t.eat: ibl• O\illi ao,ft-w:re • 
·v:lU lll'IN)'I dtit■mH ihac bi■ ao-1 Dlfftll ,don iinill•d 
AU.:af'J 1111 of lit■ ri!4u:lT, .. t9. (U it dil.cm' t: .• 
h• voul&:li.'t be Un111te4 wn'h tr:.)1 To 11void th1<1. 
d ie peraei.ai ,q:p,e,ct ,of te•~in;g :t• re.ov,ed b:, h&v.lq 
• . ■et)arate W:IIC: Jl"OuJI CO~Ct: V&lidat.lon tH,E.mg 

iiit'lill .lnihip~ffllt:11 dttlllrt!iiiie utwttlmr qr DD t: ·t-'14: 
H\uiraant1 .are 11eli:. koept.anc:e te•IU!D.R,, ""1r~fh :t. 
tm~takea m de:9o:n•trat..e to t:be .cuillt.amer t hAt di,.e: 
sof cware eeu tiia requtNillmu::a., t~ i::ll t:'hf.i same 
ltt,111 H , vdidaUG11 tu ting and u:■U111ll;' u!dltit:11 0£ 
~Ueg II tu'btM ,cf th.-e 'll.lllU,d&t.1M t:HIE:s v.tth 
the tl!■t: datili bema ■lial.yEd hy the euilt:Dlll!:t'. 

ti. TH·t Ac.t tv1ue11 111 t:he E11rly 
ll)eyeJ S>J!!P t 'fbf HII 

Mor.e -~it pro·n._. .a-r,e or,eatltd by vague llndl 
pb18):1.01q, tequiritaent• th&~&~ ot'bet •a1-ag1e ra~­
tlff. "rite HH01'1. for tM,111 b •tif•li:btfonr•ri.. 1h.e 
~t gtcll!P hH ti;:, nlQ a it:••t 1111d 11111,lt• Ii ''yd,f 740" 
t•t•n!!li~t-iw of vhnheT i.ir DDt t,he 11111ftw~re l:Q!~i'Q> 
lt!'be t:Ht . ~c do t~ i::he7 b!WI! to interpre i:: all!. 
amb:L■vclllS TI!JiQ.iz-.-mui kt •~ def!Qit:ive way Iliad~ 
•• • CClll.J'liqQiOe•, 1%0,- Often aQbllli!qudtly 8:pt!!tld a 
,c.m■iduabb noVAt of" 11;;1.we j1.111tifyl118 ~ apJ..m ... 
inJ: thd.i'" ·i■tl!lr'Jlfi!!t■t:iillil Qf t:li!• imt:l!li'tiiia. N~1.d.N-
11C111t■ • :S:tnc• l!O-t ■.11 o-f their intbrpretat:10111111 
will be, ~ h111!d%eu·perceat corract, ud 11m11c thay 
call a. f.a:lted capabilit.y ·u .:, iadaed bill ·• 1aaU1t­
factcry 4;.-~iU.tJ~ th;l!i Ullit: acU.vitiH •hOUl.d 
• 1r&irt: duT"ing t!:ie tine: t.he •ofNare r,l!!IJl.llrHllllitlli 
.,re bd~ piod!;!el!!d to a.Ur;n, t:e.■ t:111r111 t:o va,rll. liii 
paT,dle:l. -1th the people pne:ra ting tbe re,q;11tre­
!Piiniit•••· b:) Ul\-denrtitfld -the tequtt~t• aru:l detenim-e 
iiiheth.R ft no.t ·t:liH~ '!l&Cfidrnent111 arc1 t H,r&\,,le 
{b.tii:Hbe-41! .l). 

Thu lftllllt .,. doll)t: f:O u:!ai~1tl!I ' er precirael)'' 
defln.e1, T.«tQ-~n·tiai whti;h at:ate tba.t ttie "daita 
proc:u•:hq: IJ11tW .twl1 l d•g:r•d• gracl!fully Uiider 
~~ ,Q01141it:1ciq11 or t:fi,i,c. the "'data p.r,oe.1111111lq 
sut• ,1h11U ~UQIM co oiPU"•te mnil:1: .lnci!rmtt.-ut 
'har'd.w&n ien:oTII!+ 11 Tbi• ·type: of reqllii.temeat:, u · 
it :I.J11 not ~ hoa tthc: "t"l!q_u!lr~11-H 1itpec1f:!l­
eattoo,, b111 e. dtlHniw 'lflNAina lttl tM ~.an. 
VJ:it.iq tb• Te>qV:hfllHllitlll, 4 •ec.-md lDUfl.:l!nB t~ l!ib.4 
-pef'1!on diedpt.n:1 the aoltn:r. and will fll1l!l'¥it:■hl.7 
bl :intft'prltN to Mn 11, ttdri l!:liiflg by tbe 1nde­
pimde-Dlt iien~,. thereby f uil.filliag, 1111 ..-pect:■ o!f 
il!lllrJl'hy • 1 lw· ,(aef ue11c. .c.) .• Thim e111t;i:r-e ba■ill.e 
eim be avot~ by hni1111 ti1": w1it ~ review 
t:b111 requirMl!ftn lbel,o'f'e ·they &Ttt f1~11ied &nd 
detl!iftilftft. t1-IC lee~ co conc~d,w c f a. te•t to, 
d•tot'ilitr.ate u.tid11cUP of qc,h t■41,d . .r.elieo1t:. 
rbo■e -raquiTnlllnt• vbi~b. aP!: d~d QILt~■t:•bl~ H~ 
flagged] nll c&l.led u, th., at,tqltibn of l!:'be IJYIUIIII 
im1:lnn:r:l.np; poo:p pnprtna diitt :re4uuement111 •. Th• 
,:hsgge_e t,gi tfu!: llll'te-_,ubl6 req,U:l'HIMft,H &Te der·Lved 
li1 c.OJ1111UltJ11d.oiw .ntt !lll!llit:i,i.p, 11,,i!:CH_en 'Che t-■ t 11111d 

tbt -,H._ ,q:lnll!!ffiftg IP'OUPI-• 

Por thl! (iul'pc!!IH of dlJ.8 f-apllir 14-t th& eo:ftv.aq 
d.e&Cl'ibed 6.bqwri!!! ~e cllll,ed ·the: ■pplica lloa lllltllf c:­
va:r~ - th~ 11oftwsre that i• ddiverable t:o tb• 
CUIIU11ii411' - 110 ,lill!'il llD ·d1iit:!lngui■b it lrn ii. •~ 
c.atiqory 1i!flicll will tnw 111! lnt~od:liCed. It va11 

.... uonl!!!d th&t I 1111 ~ev1ev1-. ·t'&e: ,l!i0ft'lifau1 requi.~ 
~iU ,, tti. t,HtUII eo~i!::l.'i'ed a ~-•It t'b&t COiuil.d be 
~ to P'l"~e, t'b•t .a11 itl.dJvldl.l&l requ:1.Aaeat ll<Mild. 
IN Mtlatted. Dita va11 to b• •dooti :for ,e,ier,, 
req,ab,..llt. 1111 at:liH.t:laa to rl'!Vuv111J ~fJllllirr-
~ &t tH• ci:mc:e11m111U1:a_Umn ,iif t:ett• 1bo •E"l'u 
41DO!tbff nr:, iap1H'tant ·p11ll:'J>Qee i wba all of' thHe• 
i;:~tu.l tHtlil are ·c:otllpHed Mid. a:-ioNI• 1:tw.7 
loni ·the ba1b for- l'fl:'Mr.ni~ ce:. l. ddvn r•q1111re--
11U1,'W• 1••• ,, t'he ~ut•flllMllllit■ Oil that: ~'utiOJ!l 
o;f haTiiwaH .■ad ,Hfwn-e ~idi ta ™l!CHHl".7 to 
tn,t tb• ■ppUcaitio:M aot:tvue. tll.l! F1M'E"4t;loa. 
i;:,,f ~• tHi cl.river requir,emenu i■ qultt oft•a 
not a tdvi.11 lmidlen&Jc.11l,I, parU.cul■irlly if" Q'lllil h 
t.-~l.p,z ~nl -tble ~o1war 111 in ·• ~~iv~, clc■ed­
.lciop l!Odl! v,U;b the UNt: drl'¥H p:ittwid~ a r-pim.11! 
.. 't ~ l)~OPU" tiae1 IOI' ,eae'h. 1t1-l.laa p!DM,IH:m ii;· 
·tu ■.p-pHcaUo:nlli aort.lll'aN 1(lmf•nze .5) . 'If 't'fl• 
l!nv.lronaat 1,1ld.t:h 'hn to lb.- iilOIL'elf!!I iby me Hat: 
dTiveT :&1 coa,lu , 11:.bllre 111 ·t'~• ~ed biwcleri o,f 
ucntaiatila tb■t t.'hli tHt didvu 11.deq;u1wly MHl11 
th-1'• mrirll!nMl!lt. Tld.■ .. ·nec:U:U.'t'J' iii Or-HIE 'CQ 
■-Void thl! nti■tr••~ins 1it'l.llltitm in 'lilhic'h tbe 
Qpli.•c•UQIH 90ftv1n•• "P•l'foraa .wperblly vit\'i 1:1'1•· 
t_..t ddqr but f.aib tr;i, ..,__,1 ey,c.l•· ,,hi!H'l ia11t:a Ul!tll 
&t lt:11 op11n ti!ml!li. 1tlt•. 

To f.cm Ii. H .Ud h&IIU for la~ir C:f!llt liCICbit:iH 
and Ito 111ho ~OIUiO]J,idalte iill cf lM ideal! and COIi• 
iiejU&: mt ti!llliittlil; t:bi!i Nf:Hiillre, ei test :plillli ■hould 
be ~TOd1.1.c11d. ead.y in t.'be )llrogii::111!'1 . 'Iba t•11t. JlllP, 
ana or vMcll should lbti pr11p11nd fo-c aacb •e•~•■cfJ' 
ot ,lll!)ftvsu bel.na; ·produced, ieoat&ifls t1M Plll'PQSI!, 

1a..ab and IHI •O'Ylel'all de11cdpd01!! ol tbt: te11tb1 
·chat :ia c:o be p,e:rfo~. Th@ UJ!8.i:. plim& io'I' botb 
the w1t !ffld i11t•-1raU,on. tl!&.1: pb.Qg He ullruallf 
1nlonia1,. W,l'kin&- llw.l dor:WNl!lL!!I wtiU • tbie vali­
dacioo aad • ccaplt8ioc,e: tut pl■Cll, ,are mo■t: o ften 
c:ootraic C!IJ8.lb- 4 U.¥eT,a'bb doc~~u that .rte for­
·uU.y nview,id nd IIJYPl:0-"" b-:, t.~ ~iit:!Jllff. th.e7 
e.r. r•'9i41Wcl ud appr-.id ,at. t:bt: Pll!ll tid, lif<te.r. 
approval, a,n 'lHd 1111 • p■rt. o.f t:hi!! b111111 for 
1,,e,oe1"at:&n1 tHt pr,ocediJrH. Tilt: vai11dllt.l·on ust 
p.Lan 9lloul4 eo11t■i'1:1 t~• f oUormg i.ilfoliiladc:m 
(R1;fn111ncia 6') : 

{l ) A d:~tpUr;m of tl1 , 114:0pe.. Pill'fKIH &111 
o'bjliac t:hH r:,f '\1&1:!ld&t:ioli t:U ting,, 

(2) A d'f!liC-QH1 '1n cf ll:nlll! ire:IOllta!:11 Hqu! T'-Qd 
W ~Pll.li:t tlll!! t :d-~it 

(;J) A a a:c.x:ipttca. ,o,£ the tHt ua•l.l!-u an4 
ua:~t (!lXl.t:rol pi'"oce4ut-N m clQiHnal 

<•) C'.onfigµu d.oo e:,cmtr ,ol pi:tl~U.9;,, 

(b) Tee c: co11tro l proceduru .. 



(4) Spe,cific t••tln& requirGUent• l ncludiog: 

(a) M 1deotl(lc..atloo auaber and teet 
title, 

(b) !be requir«Jllfflt to be uud, 

(c) The coa.put•r p rogr• el,aent(s) 
tnwolvcd tn t he teat, 

(d) 

(e) 

A brief deacr1pt1oa of the te, t 
tocludJna the d•ta to be collected, 

The t"t v•rifi.cation met.bod, 

(t) The acceptance criterU 

U) Softv•n raqu.traien u tr~e.a.bU lty/ 
r•lationahlp to 1nd1vld!Mtl t.eau, 

(6) Pr •H•inary ten acltedule. 

The acc•pt.11nc• test pl,:-,, ...tl1c.h de1Kdbea t-he 
tut e•11e• tt••t •u•t be aucceHfully e-.ecuud 
before t he eoftvflte ta •cct!pted for oper•ttonal 
use b) the cu.tst<nse?, apec1Ues the subset of vaU• 
d•tion te•t c«~es vhich are to be bttut•d for 
•cceptt1nct- puTPO•H· In add.it lon ,.o (he •hove 
tnfornation the .acc:e-pt.ane• teat plen &hould 
cont-ai1H 

(1) Ari identlflc-at.lon of the &upporc harclw~re, 
•oftvar• ,1r,cl t.cUttte..11 to be U'fed 111 
acceptance U.tlng, 

(2) A de,crtpttoa of the dot.a b,aa,e t o be uod 
,ind the Pl•n for obuJnlng CUStOfllft 
approval of it, 

(3) A diacu••ton of the rol e• alffl re$J)O('&iblli­
tlecs of all pa.rt tclpaf\tS, 

(4) A •---ry of all CUIJtOfl'M!r-pro-vtded h.al'd­
wer111, Software, dat•, d ocl,lllt'r.t, tion 
t1nd support, 

(S) An acceptance te•t schedule. 

6. Preparation for Torina 

A prerequisite for a ~od $Oftw.ore tdt pro-
gram - good i n ~.,e HMe th.at t t is thorough ud 
ctmPl•at•d on ■chedule - ts a iood dUlg_n a tnce QQ 

a:no..1nt of te&ting can O'-·tt rcoo• basic dulgn tn.ack­
quac.les. tor thts reason t t 18 us.entt .al ttult te•t 
pet&Onnel p~rtictpate to both the, pcet Wn4r-y 
and critic•l deetgn revtevs (IIAferdl.ce 7 and 8) 
and that t hey h.11ve • deUntte input to the tuttng 
vb(ch ie to be perfomed by the d~velopers. The 
£ol'llltr vlll ~enitt thon to expr ess their p rofes­
don&l judgnen.t on thf! adequacy of the proposed 
dutt;n, while the l•tter activity 1• intended to 
prevetlt the .oftwt1re fro■'! b4tng ttirned over t o 
tbe tt'clt lt'OU'p •tniple be,c.ause it's the sd1eduhd 
d&t• £or the 90ftwre to be turned over. The 
l.sttH i!I &cco.pliabed by requiring the developers 
to teet thUr &Ofcvare ap.Jnst a FunctlOtMl Cep.:s­
bil1tle8 Lt•t (l'CL,) gcm.rated by the testers to 
g,.,arantee that the turned~er •ottwne hu r eached 
S(!Oe degree of o:iacur1ty vt~h resp~ct to testing. 
This g.a•r•ntee ts enforced by p lectng tett per­
•om.el tn the du1gn &rO\IP to ustst theal v tth 
thetr , .. ting flld by h•vtng tbe t-eet group n.ot 
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accept ttle •Ofuiar• unttl it "'8• bM:• «>Glpletdy 
tested by the dr1elopen qsinat the FCL for that 
partlc...Ln p i cct of soft\Qre, A aaple Funct1oaal 
C'1)8btl1ty List h Sholffl. in Ftavre 2. 

SP[CltlCA.?1011 lEQV!llflltaf 

?HE OBJECT TU.CE F\!JIC?IOM SHALL IE CAPAILE 
or 'l'RACKlteC OBJECTS lN ESTABLISlfEO ouns 
OSINC TR£ Tl WAVEF'Olt"I VIJIi A ,OSU1011 EK.JOI 
fflA1' Sl!ALL NOt EXCUD 1000 n:rr (:>o): 

SAMn.E. FQ. 'S 

1. ONLY VALID 11 PIJLSIS A.R,E, US!D DI TH£$! 
00MJ>URATIO,CS - FOR INVALID tlA.fA flt£ 
IOOTIIQ'! JS !XltED. 

t. DATA Wini ESCESSlVELY t.UC! NOi.SE OJl'I­
~ IS OlSCAIDED UI ESTU!Al'IJIG Ttlt: 
EPIIEMEIUS OF outrxNC OBJECTS. 

). 't1t!. VAa.tA?'Ct 00 EACH <XlH1Q>ltN'f l$ COtl­
P\ITEO USING nt£ N01S& LEVEL AS PEI 
!QUATIOM X,XX, 

Figure 2, A P.trttd Functl<>nal CapabUtty Lin 

There •re sever,1 upects of the FCL• vhich •re 
vorthlllhtte calliot to che attllntloo ot t'ht reader. 
fir•t. a• a ..att•r of cour•• •very PCL coatatns 
the reql.lirMO-nt to U ait te.t that soru,are unit 
co verify t u performenc• at 1u oputtln.g Uatc,, 
to test its oper•tion u•tnt •rroneous d.a,a to 
d rive t h• aoft~•r•, to check for uQit& Cot'l.81•t ency 
aod to h•nd checlit the tr1thattc C011putali<11i• that 
t he &oftware perfor~s. These •re the~• of 
cesta th•t any eJfl'•rlenced programer .. nal yat 
routtnely perfora1 tn developt.na hie e,oftvare. 
SeCOl'ld, the Fct.s ..,. baHd on the propoaed dntgn 
;tad not on c:he requ.tunonu whieh the de&lgn 1$ 
t ntel'lded to uttefy. t hey ue developed fron 
de•ta~ doeumcmtatton produc•d by t he destgnare 
for tbelr da•tan rcv1evs Cece Ftaute 1) -.ad, con ­
scqueatly, t -ho ut1 Lt uetb1g by d.vdop,eu iS 
i nt•aded to vertfy that their code eont.eln.s tho•• 
cap.tbilitie& they ••t4 it would contata in their 
design doculMQt•tion. F'toally, the FCL 8h0\lld 
rc:qutrs the aoftware de,tper to ••ecut.e and teat 
every path sepent dut1n& ht.& unit te•tl._. , Soft­
vare t88t wols (Retctence ♦ and 10) are ~ ed to 
ver ify that t.he un1t tUti nj c av.tea e•HY path 
eepient to be exerel~ed, thta doe• not gu.r•ntee 
that th• dev• l oper hu thoroughly tested hta piece 
of aoftYe.re; i t •taply n.e,1,ns ttiat b• bas •••rc1eed 
ev• ry path ...,.S-nt ln hi■ code. lt ctoe• auarantee 
that th• tester wi l l think about hts test.s to 11,1U 
certa in thAt be doe■ exercise every path sspeat; 
vhether or not h19 teste ,ue re&lly the propu· 
onee 18 • judpcnt that c,10 Onl,y be nade ho- •n 
e-.-lft&t1on of the actl,lal tut eues. Fr~ • 
practic,,l viN the need to test ag.atnst PCL• and 
the need to t•et every path aeglM'nt hat r esulted 
ia the de•igne.re paytn& considerable ettention to 
thoelr test progr-• - nuch aoni t.ban they aigbt 
be @.lCP-Ktod to 41) oon,Uy. 

In addition. to Pei.. which .addre.ae unit-lave! 
t-.u, it h also neeeuaey to p re-per• l'tl.a to 
iwpport integratloa te•tlng. l1ul l.atte.T Fa., , •• 
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tategu.t10Cl t.eat phue in vhlch a United 111..-ber 
ot off- ftOlliMl op,e,tat1n& c01'tdi t10111.s vill be 
l.nVGUd $'Id the pedOnianC'tl of t M •oftw8U nal-
11,1ted tor these coind1t1ona. This te•t1ng 18 
dui gne.d to prcpsre the 11-0hi••r• for the aote 
exte11.atv• '"off- 11101111.nal cond:lt ion.s" ttetlftl that 
ts to b,e conducted duril'll vslidatioa teattng. lt 
rail$& no ,einae to wiit for validat106 tasti ng for 
thi• tYi>e of testling s tnc• i t a l.ost i nvariably 
tell-UlU fo aone c:htUltH to the software. 

The aost i...,otunt j ob ,:,f the test~« in the 
pr•-,.ratioin fo r iategtatlOfl testing l s to sake 
certain th.at they l\t.vt a C019Plete definition Of 
the l nterfacea betveefl th• software aC>du.lu b411nJ 
integrated, lllA!,y •u•t knov the foniat ant content 
of all data that i. transferred betve~ dOdulu 
and u.e. t his as the buh for detendnin_g that 
data ia floviftg correctly between tbe vatioua 
i,odulea. If eucb a doe\Jlllt:nt doe• not uUt, it CM 
be produced by the lD<te-pcndent test group u pa.rt 
of i u assi.gffllf'nt l.n prepart.n.g for integration 
teat103. The saae tnfonMtion b abo needed to 
te.s t the interface betwoan chc application aoftv,u·e 
(the •oftwire btil'll teetcd) and th• external t eat 
d-r-iver prov•• Thia 11 ue1,1ally svaUabl• in an 
lnurface control Doeu,Mnt or Interface 
Sp,ecUlcati~-

At the conclu1ioa of integration teatin& the 
11oftv&n ti, turned over to the indepeode.nt ten 
lfl'OUP for validatioo tent~. Hoet or the tU!e 
.ui. tnteg-r-ation te1t report ta prepared, prlrlartly 
,to re.::ord the re.eulta of i.lW:lvldud t .. u . Thia 
LI often • •1aiul rep,ort, elDCe it 1a u1...ally 
.-:>t 1,1,1~ by anyo,n.e doing valld•t1oi:1 testing and 
aervee prtaarlly to record the re,ulta of tndivt• 
dwil lnuaratlon te•ta for hl• torlcal uaage. 

8. VaUUtion testing 

Va.lid•t.lon t.1:.1tii:1g, tM reader nay rkoll, ts 
t h.at software tening vhOe.e purpoee ii to sboW 
that the ,ofi.re •rate«i dOll"• aeet. all or it• 
ayllte1Jtalevd requ.lr@llente. The tut objecth-es 
are d e.rive-cf f~ the software require1111rnt11: specl­
ficet:ioet and r.ot eoltwar• deaign docuaeat.otioa. 
The eoftv-are he! ie• doc.uae-ntatlon and the v-11-
CUlttOfl t"t ple,ne aod pr(',,Ced\lru ere placed uodu 
c.onft,urati Oft eoatrol before the •tart of thi• 
test PhaH Vhic.h i a c.ood.ucted by ai project tut 
Of1aoJ .. i:at:lon vhlch does not report to th.ct project' a 
development organtsatlOI\, It la in every aense 
tM to,,..1 uet pbaae of t:he developae11t procou 
and, tf 1t 1• aoiC:ce•sfully c.01npleted, tbc accep­
t.a.nee test phl;st- ahould prea~t no aubn,q_uent 
proble.s. 

Proa a tut vi~ltlt, the queatf.on o r when the 
eottvare la t o be givan to the f.adepeMet1t tut 
aroup 1• a ~rttcularly t-s,ortant ooe. The dt-vel­
open, and ao«w.ttau the lntqratton teu teo, 
would Uke to give their ,of~•u to t,~ te..st 
gr oup n l•te •• pOnlhle; they ~n ah,..,y, uM 
110n ti• to iaprOY"e: their d .. icna or teat tM 
eofware a little aore, o r even to docv..nt thelr 
dulp. nia ten crou, would like to have tha 
.ofi-re to t .. t H early - J)OHtble. nu.. ■int­
■iaH the rt.t that the aofr.va.n will not be 
ti.orouply ten•• Vhen it b to be d•Uvued to 
tlM eiaatae.r. Sin~ both vtev. have to be .. «o.­
aodate-4, • tumcw.r date ba• to b• negott.ted by 
tlM ~n Hd t .. ten. They au.at alao qree 
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oa ea•ctly vb.it U to be turned over to the t.c.at­
eu. Practically tpe•Utl4l, hovevu, if the turn­
o•wer cen b• -.ct• Oft aa incrntW1tel bHb r ethe.r 
th•n u a one- t..t.e e"'ent, boeab the d•nloper• and 
the te.•ter• v1ll l>ffletlt , It l• strongly .suue-.eted 
that thia type of •r-re111eaient a·hould b• ■-4• t f 
a t all poUlble.. 

At turnover, •a a ailltaua th• test arovp a.hould 
r-ecdve froa the developers (i.e., the aoh.v•t• 
d.llveJopeent group and the i ntegration te8t team) 
both •ource end object code, full doc:.uoea.t.atJ.on 
011 the f<Of tv•H b-cl.n.g t~ o•er·, • uaera' IIIJIIU.81, 
and an tdenttftc.atlon of all kllovn delicieociu 
that the t••t aroup ehould not bother to test to 
tbet part1cul..ar releue of the aoftva.re. Ift edd1-
t10'n, the teet aroup eho,uld obtain ••ver■l test 
caeae Ht4111tl.y run b)' the integuti.oa teat t~. 
Tbee.e teat u..sea ebould be n-run t.o g,a.iD soec 
dire-ct eapnle.nce wtt'h the •ofcv-ar. by operating 
it un.der kaown, prov,e,n te•t coinditlona end to 
81 8-0 v•rify that tbe eofNare b•t ft& turned over h 
t'be NIDe •• thU uaecl by th• dev•lOf>4tT11 i n t.helr 
tettil\g. Thi. 1, a p,od ch•ck, •tniee th• software 
will be p laced l.lftder fonial eontil'JretlOn control 
at the tlnot ll la turoed over for validation 
teettng. At turnover, \lbeft the softwre and lu 
doc..-eatatlon go under romel confl&uTatton con­
trol, t" t .. t proca4ur ea do e lao . 

The. fundaaanul pr-1~ of va.ltct.tioa teat.lag 
la that the software la baln:g te•ted ag_atn1t in 
utablhhed • • t of req-ulrenenta - a bueU•~.,; vhlcb 
b fixed 11Cl l ln advance of the atart of t1.·•t11t1 
and which ha• been uaed ln the gene.ration of vali­
dation teat plan• end procedures. If the requlre­
~en t• ba•elln• ls not fixed and l• ch.anaing before 
and during valldatton testing, the u.1t progrU1 
h in. trouble since tbe teaten will not know "hat 
they're teating agaii:1st or even when they are 
finhhc-d. t'h,e probl e!I h even further coapounded 
by developers turning over updated ts0f tware to 
aatl1fy the changing requtrc■ent•. The entire 
question ot how much re-te~tlng of software l• 
IW:C·CU-llf'Y ••• t ies1;11t of the ChA~&inl rcqulrCMe.nt• 
and updated •oftt.1arc re1ults i n a t••t progr­
vhich h co111Phted .,by deftot.Uon" o,n th• day t hat 
tbc schedule nqu1ru toettna to 1>e cocqpleud. 
Tbb b often a .... r iHd by tut poopl• i n the 
fo ll°'°"tna vay - .. Toti.ft& ageinet • e.et of requin­
.. nt• i s lib wal k t.na on wst•r - it help• when it 
ls frcten." 

Cood confi.auratlo• nacaa•■ent practtc•• (l•f• 
erence 6, Section 2) ar• aho raqulrN if the teet 
prograin •• t o be eucc-e,eful. The teet group ha• 
to Jm,o,.. uhich varalon of the aoftw•r• tt ehould 
ba u1l.na t.n the lateat te•ta. whi~h prMouslr­
dlacoverad errors h••• alrc•dy be•n eorNctcd and 
are contai ned tn the updated vers10ft of th• &Oft­
vare, and the parttculera of th"• c.h.atl1•• as 
de1c.ribed in the software doeument•t\OC'I eo the t 
any nece,sary cbana•• t.o the teet procedure, cain 
be aulmittud to the Conft.au:rauon C.00.trol &o,,rd 
for approval, Vith poor conltgura.tiOfl .. .._&~t 
in • teat pro1ram, #QO!Mr or late.r a.11 teet aroupe 
will vind up test.in.a: a eliahtly dUferent ver-atc>n 
of the eoft-rc. lt will also be thla ,,,., at 
the f1nl.$h of the tett1.tl& with oo 1ad.J.vtdua1 ver­
eton fully aat11fytn1 all of th• r-iutr....-nts. 

111.e reader hae probably deduod by thla tiae 
dut.t vaUdaUon teetltlg ta indeed ,o.ething 



dtlfHPmt trOfl te■Hq ·clOH 'b,. the, lllofntan, 
dnilllopers , n , i■ otmdl11cm .aecordinJ: b) an 
aareed t~ ,lliig ~11atrglled ,er ,of tqt PN~•a~ 
aad tta ·p11rpo11e1 i.■ c:o lllt0'1oN!i t1111.1: the ,mftw,H chiu 
ltHii: ,or ,aceed, it,■ ll!'•i!qllll'«me'nt■• 1.t dew11JU1,t:r•tH 
dill t'he ■oft.tare dol!illl b■v,e the re_qui.red ~n~y ~ 
t:hat :Lt:1 ·r ,1111pou• UH■ to iftput 1u1mu11 ~ 
u~1ilf,act:0ey, that c'be da~ 'Pt'~H■,ing .,. • . ~ 
lf!.terf.ac•• vt,tti, the ,eJCt:iernu etn"iPm!!!eJJt ai-r, cor.­
r■c:t, adl thll't ·!the cn-adty to bimcUe tha a.pecUlc 
d11U proe,e9■1·pg .lb-lid Ii :lnhet"eut :ll!J ·~ <'l)i!JnUori 
~f ·tbe 1gfaq.n,. It b ■ tttiH Qf tuts clu tpai! 
ta tboE10.,.gbly ·t.Ht: ![1111 cirp4bUit1e•, qf thfl HI t ­
wu, a.11dn■t t~ 1"-.«q1.1irt;-wMD~ ~eet_f-~tioo. lr:.1. 
order tig deir;~, tb•c tlR! ■of~ ·1111 rNd,y to 
be 11Hd b t"tt. C!u:■t.,.el'. U: b the :L.■t &e ti"'it:y 
of tbe ~1\Y ~Jgploa; ttl4 Nftw_n. ufo•H 
•ce1p~11ce t11e ~, 

I t 19 Lmpotr tant to C111:U .attellitign to me. iphnee 
l!iydHat:ton teat :pri:1c,dure11."' !beae, prooe-dure■ 
co■t■m a !hHni tiva Ht: of tieliltll ·vh:Ji.ch ·tyve bHl'I 
propHM by t'M uu groui, tc tliie cugt.omtt ud. 
vh:h:h, Wbn 11p;,:ro,,11ed 'b:, t'Mi cu■tQlli.eT-• c-mtali tuH 
the nt:1:te Ht. o,f that■ vh:k'h .. u!lt tia, a.ue.cHilfull7 
cc:i11plat111d i 'lll 0111dn :tie pro¥• that the :l!O'I t.vBif!1 doe1 
■HI: ita Nqllit'HiHlt■, 11w M\1Dit111.Uon an4 111ree,.. 
1111H1t 11¥H t 'he c:ua!tr.ill9r t,h,; op,po,1:tuni ty to IIH 

that ttilll!U b• wuM Uln· to !hav• il:'UII, &H lne.'lu.dd 
1·111 tb• tJut pro1:H11, &11cl u. :p-rovldH ttw t'Ht: 111oop 
,d di a •U.uaUon in 'llhtch th•y d:l!I ~ot: 1"8,tot! the 
tHt ·progt·u vh•n d1• proJJ"PI bvdg11't il•!!i ~•11.dd . 11 

T'1•7 •top vbe-n, tltey hMr~ c~l4t:~ 1111 of t it-if! 
.■pp1;ovl!:d c,111t■ ■lid ~o qot 11,i.ve tic> Vl;l•tty e.'bmut 
■llil91■ b!l"li'llR tb tug .eiothc!r c.1.11atotbl!:r-dlcta.tf!d 
tHt. Tld !I 'fttl I:: on.11 :w•ts dl4 cu11tQIN.T inw lvd 
b tbi: ta,,t pro15f-Q!, it: 41!1ilo ro'tc:e■ ·tfi4t ~t Bl"DllP 
to ie!IIUJ tli!i'nk e'b-o11t what ~ .11n dof!ng ~lu:1111 
tltdr 'P1'Q-po&.ed 11e.'!"t,•1 or tea.ta is 90-I.ng m be 
tbgt~hly 'r>evi,ewd 'by tli,c il!uJ11tx,mer and, ~110 

approud, 'Jloelu!!d iu oc-ocrete" b j' tlte Conf lguratio:n 
Contr,ol !Soard. It t ■ t:hc coorpler:,@ lli!,t. of t:HU 
vb;lr;b t:he t.c■tl!tii pir~k ro dD for 't:R ib1u/lget 
11b!d b■11 bef!TI. all.oe11111iedl to thc:u sad. c.0,rtsequeti'i::IJ, 
r11p~e•e~u thelt CDl!!!Pit.me.nt t:o botb the Project 
Mani:.g,Jl!t' ~ hill Cllllltcxnet. 

fi11ail l y • .at the i:an~lu•iM of aa)" u,ar: 1 c h 
111JCHNJ;y tlwu:: diet ~ Ht Jfm1P pttl)lll'e a t.dt data 
pacb~e fo-r JHcJi t•111t. The· ~t: da.ta pad.age 11btcfi 
eontl!i1'11111 t-'he cOf'IPle~e ~1te>ord of ~•1a:h, t.e111 t: ilhoold 
ltu1l11de &n lideti'.tifi,cattcm ~ tl\-e v-e;rdbi'i of tb•· 
aoft'lnr-t!! luvol.wd,. a eopy O'f ~l!I t:■e t plt"O!!:.e.dare 
11Hd t,o couduot ·tfw t •l!l!lt,1 the ten :r-e■ula:,. ~· 11i'ld 
t'he .a111&iy111h pu·fon1d w the til!:l!t data. 'lhe pur­
pou Df t1H it·H 't data p111cli.qe u !JO't, only ID pro­
~ide bi■toTlcal ft9Ult• of the t~•t hut. al~o to 
provide t:he :l.ti:foniat:loi1 nu.dedi w r•-~ a t.Ht: 
at an• f11t\lr-e c:1.1111•, ~ •t!:tual 110<l'CWlire tor 
N - :r1111oi11:1 41 1:Ht wo1,1ld• of COU!Ue, he provided 
'&y tll• 1Co!tftgu1:!ll't.i.<m Matiageml!illt: acu""ity of t:b.8 
JIZ'O]ICt. 

l tii, a:ccl!{)it:■N!e, ~!!It. pbil- ta tn1 t:ia,t~ • t c;h 
c:cnqJlet:ion o f 'llli1ld11itl1>111 tieati'bj!i. 'dte, acc,.ptanc~ 
1;@" t plg W!!!I T,«!'ld.eved :111; PDR. ad '1111):IU:: Ubly 
r.v1"•d &1d·l!l ■t. tlH Detdl.ed (c,r CTJLU.eai)1 iDlld1n 
~bv .nd tbu a:r,pn,ved b7 t be c:1,1111,t.oell:r. 'lhc. 
-pla11 deHnH ■11 of the te111M that 111t1at 'be 8Jl.c.u11111 -

f ully· eoapl•l!tll!4 bef,or,I!: tl)e C!u■llcii!flf i111.l!.1 fo-raaUy 
11cc■pit cbe 9c,f tv,u-,e and lt111 d111i;:t,;lllf!nt:at:ion. A-s & 
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f.enuilll rule lfb• i!IC::t:>lfl·ltDC.e 1:~•ts 11re .111 ■ubtlet 
gl tu nU4aiclQ tH I:■ andt 1f ,■11 q:f th~ latt>ff 
tHt:il hhi!: 'bMO iltl.CCHdully Cll9plated ,, PD UOll'b:tei 
ahollild be ~:Lt!i~c•d d~rtna •~e•ptaa~~ t•■ti-q+ 

Prior to ll'hf.!: llit■rt: of' M!.cept,■'!!lc1 teHtq it .ill• 
'IIHHory m lli.'lw ,;,utain 1ha1: •11 l!!!Odit:i,catioml 
to tbe 80.f'l:iN.R: haw 'bem lae1H1p,Onted. tut -all 
fatled te:■w ( tihoN lu. WI.ch erwn Nra nel1Vf!'L':-.d) 
l'wle le'° &UCC41:Ufull;, r'P-r\AI; al tbat r;he cieal111 
do11:1a~t.aUA!4111 luii• bMo. 1iJl'h.·bd (<111t lean in d'r'a!'t 
fora) foT Mdl mcllif1c.wtlon pde to the 1110ttvae:. 
Tbta 'Ifill e.Uov &ece:ptanc• t,ea,ttng t.o •t.art with 
e11,er-,.t'binl, l.fl. o-rder aDd cor1;c•~• •ncl will 
m.11:blize tti. ~_f111!!d,on over vbeiaher the: .mftwu·•• 
air dlil~t•Um ill CIOl'NCt in ~ i!.~t ~ 
a11t01111Jou:1, bch4vioT b dillca,,.ered. 

Since aU ot: dw tHt• Vb.iJdi. 111.11;e be.:ln.g :nm 
duri111 tMe ~ ha'YIII ail.r-Mil}' !be.a w1a:eeii&"f11.U7 
e:a:ll!Cut,edi,, Dfl.e ·lil'C!Ddlff• ~ oy • ·HOH at .i11H vlll 
ht! uni;ovttcd. da.diq tht,, p'baa.~ TM ~ ca 
tbi■ ,q."'9 tion :le, of' •C!Mlll'.H, lh:at. the: i:Oftw.an 
l• not eiltff f:rve1 Midi t,1ui·t a d■ ta ll•d1 NAW1Nt'lOD 
of th9 te■t at& by • 1111111 1!:r-otiP o-f petipfe,, 1t!. 
tbl• i:au tli• ~M•~'I' Mid 'ht. tHh.ftlC-Dil 1-1q111ort 
r;er:ltODMJl, vill :d:MV1tu<b find ddnp IMbkl'i wre 
not o'bvl.oou■ i,:r Win! ov1,,t10oli.d dQ.rii'lg -v• Ud&tio:n 
tiesU 1\1. Thi• i. parU~l■dy ·ttu wtwn f11nun 
1111118-r>ai ol t:be Hfbla.N a.re --.ilei'■ •of ·t.lt.• 1!1"11Qaef 11 
11,oceptDca tut: uaa. 'llley a.-re ,qJl Pa.Tl! 1111 ~ 
r-Nl OJ!18TW1:ionllll •nv.i:ronant .1.11.d ilH if!rt:tfll@l)' 
i.Tlte:n.ait.l!!ld Hd 'bidpfuill. l■ det.eflWllq 1::blt i:lie 
11:0fbr41q ■Jilt,.._ ••t• 1 •t11 n,qdHIINl!lt■ . ,A;t 1t.lM 
c.oapl•Uoa. of •c.c~tanu: t4&t Lalli ti!!! •oftwen .LI, 
fO'P!ally rel1a1•d to rand, •~ptitd IJ th• C:UIIIOla!R. 

,lO._ S~:ry ■:!!di Oit■cludoaa 

Lf' all of tbe ahO'l'II!: l■ilU!:dal •IJD h!!ltt::lq WIie 
to 'be sumar1Hd. ■u.cc.klcdy • che ilaa81'f vgllld 
c~ tlili:I i.dHil ~ Fllht, tt. 1■ Hc.f!!IHi'J 1:bat: 
t.eaUq be conBJUer.d urly ~ t:lte i:lffaloPM"flt 
pha.Be if i::lle 'i::illlil't pTOl,T,illli :ls m:o 'be ■UC<:Hduil Mid 
0011:; C;O;S.t. "an am and & ia,11," lJlrt•r •011 . s«on.d, 
ttw aol blare reqd.r•d to R.'UJ>l!O:rt a tc11t progr­
ia 1111m-t:rhi■l 1111d .a1-11 t be C(!l18id111"ed fnna a ooat. 
ut4 Rhe.dQh vi,1'1111Qint. 'lllllm ;bdd■llJ pluming 
lhl ent.in nft.vtl.-• d111-v~ pir,ggr-. P■ilu.ft 
t.o do both n1111l·t11 in • · ~e•t prq151",p , whl,clii -rill 
lnevi HlblJ pl'i>dUtie. i.11-.d•qt,1>!1Jt4!'17•t-■ted 1111,f 'tqre 
0,:1 & test JINl'l"MI. vliieh ,dU .- vb.en. the. had!Jet 
TUM, OIIJC. !!Ir, 11.0":r'.if! p:r~,1bl y • a 1;1111t pr~ that: 
b U1ttqUil!te b1,1t whbh b ,a~H■~d 117 11d1eilulei 
Old at.uaitan t eo.'t ovw:n;1m■ • !her■. 1a c.oM Ldu-.b,l.e 
~TQ.9 mn te■t dolla-q eiCpel'ldif!~ ~•rly iA th• 
d.iew-loSJMOt pb■N •. and . ._ good um■ge:r vtil cu .. 
t.air.lv u~ ■.rfv.■ii.·C;At,if!i o,f ~M.•~ 

1. Royu, l!I.·w·. ,, ''kutq,iog the De,,doptllfflt of i,q-p 
8'6lcuare s:,■ HU~ Cauc«:;pt■ and Tecltniiqu..e, ' ' 
!l.'t70 \IESOON Teefig:l~d Pari-11. Loll Anpl.H., 
C&fit.. n-:ir.A.aa,utt. H:ro* cru■ ll&Jl!C:l= 11 .. 
.al.do bHn pu'M:t..lid: t-o the Dli Sohv&n Sed,19 
&Ill 'l'JW-SS-70-0lt d.at.ed Augut 1.910 .. ) 

,2.. :Prc>cndilll.l r;i:I the TD :sv,ostm r;ip 11:dJahl~ 
Ooet. }!.ffict .l."•t S,~1111%8 S.OftwH1 !RU Soft:nN 
sed.fll ,. ltl,l'-S"S-74-.14. Kauli D16, St!i:-tli'.ln 2. 



3~ ~~►'l.J . • Dau,. J ·.A . , Pd 11.li;hll!!' • P.'W., 

''Qiumt:lt!!!ti'ft Aapti':it■ ,o1: Sa,ftJQ.l'II!! Va.lidat;l.on," 
UIE& 'fl"•~ li_i;n:ia of So 

4 . &o.'lm, llrlNil,, lascpar, •t ail. 1tC11iar,u:ui:1atkiii 
of' Soft'Qr,e qr,u..1h-, , • he~ l 973 1 Tti1 
Soh,,11!JT•e Serie■, Ttl.W-SS-ll-091+ 

5, , Ka.-p1J1:, Friedll.il'I, Katz, et: a.11 ' 'A. lleal~T:ime 
Se>ft1mre/COIIQ)QCU ~•ten, $.imal.a.t1-1m Jofodel , " 
Df!..c;.i:sber Ui'O, ffi Sof:tv.,~ie Se-rt@s 1 

'111.f,,,;- Ss- ?0-0l. 

16 . Sof anl"e DevelopD!llt 11111d Canfi:19r ,11tfon. 
*nmse111et:1t Ma1Utal 1 1i:lof Softllf&l'e· Series, 
niiw-ss-n-01, De~u unJ t P~u 9~17. 

1; Ib:ld , S-ec t!cm l!J 

8. kPBTtmeot of (lefen1H!: • "'rechn1c:a1 Rnle'!B 
.ind A,.1dU:1J1 fo:r Sya.t.•, til,iuipa4'!Pt o111dl CIIl9-
putn 'P'ro1tT.111U, .. tfll.- S'm!)-.l '.5:21 ( US.Al') , 1 Se:p.­
tl;!fflber 1912+ 

9 • J ~JI. . &t'mim! aild ll .R . 1!:11ff°"'°, 11Aubla!Dtin15 
Sm fpmtc Ocvdirpment I A S!ar\lll!!f o f 'T>IN!hnlque■ 
.ind] i\'llt:oma.ted T"OOl■ ~" T.lt1I Softwa-t~ S~:La•, 
'm"'1,-:SS-'7'2-03 I l1a,y 1972. • 

10+ J. it, B,l"owp, .tmd ll~R- Hoff~, "Evl!IJ.uatil'lig 1!;hll! 
E-ffec.U~H of 5r:>.f't.w.&r.t!I V~rl!tc&1.i o11. ~ 
rra.:: tice.l EJ:per:ILeiiCe· with e Au~ma.ted Toal."' 
ffi sof tware Sc~ies. Til!Tlf-S~•72- 1)8, Dec m-
be't' 1~72 (abo -publhh.ed ift t:he ;!?!Jct::edf.ng,!S 
of chi! Fail .Jo :Cnr; t:'2!P!!!tei." Oainifdeii.ce. 
DlilceikT19i2.). 
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