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77-13'9!.i SOF1\if111Rf. 'DES [Gt4 IPROC[lll AtS* 

Roger R. l111te 
Adwa~~edl S(rf'tw-an!! TecMalogy ID!!paritMn t 

tn_M J1nunaant1 lnc:orporilted 
Dalla~ •. ie:a:H 

&!$,till. 

The pf'Od_1,,1ctiion of cCJ1111>11tet :softv-ini~ ·1 i 1k.e hard-
1Hi'4!!!. rfqU1 NS tori ls.,. proc:edure5, and 'S Ufidairds 
•Mf'li<::ti 1 ~H:@, prod11ct;tvt ty· 11'1d ,qui 1111 cy. 10ut 
NiHrth hi$ l ed Ui a_n 1 n.,tO.'Hd MtMifoJ 0!11 fiOT' 
ll'IIOl urttonao· ~uter !!i,S,teiil d!!vi!!1 ~l !l!lhi th 
iiic-1 udel softl#are t-ou l s , e. 91• " .a :softa!lrN' 1 t brar1 
1i111nI~ment S)-Slb I a eonfi,g1,i1r-~tiori1 proc_e:s·s:or, 
pmc~:s d.t:s iJ1' progranni ng hll!IH9a •. mul ti -
(ll"flCe!$:SOi" :s1muht'h:;n ~ys.tea1o andl ~ autxlmated 
dotwne:rlliiti on s1!!'itmi. Pr-0c@d:Ur1es and !ii,tal\1diird!5. 
fOf' req,vi r~h spec:ifi cation, design methods , 
tfft 1ing ilnd q,!R 1 i t, ai5,s:11ranc.e- are nece:nary l)&rts 
of I g,ood •tllodology. An 1111tegra:ted set of soft­
Wl!!re tools. and appropri ate prnc@d~r'f!S. dev~loped 
lla.s (temon5:U,at,edl ll'elill,it;l!d l!lDS.-tss and illlj)l'IOvl!!,j ab1i 11 ty 
to p-redict software s.tatus mi lesUllles . • 

'lntrpdU<'itim 

s Ince 1972 Tl!!XIIS, ] 1n!li trUillf!n ts. 111'5 b!<eA i nY01 't'fld, 
in the dl!¥el,~1'1.t ,of ~ llile!thod~ f'ot product.ion of 
so~re fQ'r re~l-t illl;! ·s.ys. Ufl'IS. bot.fl uniter- govern• 
ment ~11tnc.t. pr1imrily .-1th t he ll,ai 11 istil;: Ni '5!liii h!: 
ll)e,fell,e Mv111ced liei,llrlol 0111 Center -[7, 10 ,, 13] , tm1 
under tnte.nuflly funded program [6. 1,4] . Th h 
wor1c hH 1 HI to the dtw,elopmer,t o.f bol 5, 1 p'l"(J-e 

ctd\n•e-s. a-ndi :s tail'ldJr~s 1'"1ch I now the erut 1 on M' 
software • t l 01irt'I" co~ t and wil t h Fool"@ cMft dence 
tlMl.t it w4f1 ] perfora as n quii r-ed. 

The 11.ey f orce dr-i vi ng t he 'lrequ1i rments. fllir tool s 
,am procedures. 1 s the c:harac:teri !!i t ire~ af whait we 
u ,11 evol utionairy CClllpu~r system developnerlt 
[1. l OJ,. ,ar, eKten51,o,,. of teciln1<illlH of t-oi,-da.m 
de:s i 911 [ ' ~ 117J eflll(!•stz:-;r.ig n refl11I ·requt reaents 
definiirtion follrowed by a top,.1,eve·I design of tlv: 
~Q!llluut 11,0111 to be perf.onrie:d,. a, uhction or de,s; ~n 
of P,'l"OpeW- comput_eil' cof'lfi gurat iorn . fol lo.ed by aJ1 
e-vo,1 utionaey ~fbrarre des i,gn 111~1 c;:h ev,o l ves scrfte 
Wi11!"!! l!lQdul,H fro stubs through IJ!Od'eh to fhal 
ilMlytk 1c00t . Ttirougt!out evol ut101uu·1 design th~ 
sortN,n is u~ted i n a s.18111ated sy5,tem e11~i1"0"­
l'l!fflt to 1 $:SUJi'e confOl'IBllCe ,.,f tit f\1111ct:il IJfll l tnd 
~onnmc:ie, i,e,qu1i'~rrh, There- h ••H1s upon 
t.ethniiques o'f 5,aftwue v~11dnt on to ,gutdt! ~ ic 
te,sti ng ill'ld per1111 'l s. tattc t!!n 1 uat 1 on of t he code , 

Evol u00f'lar.)' Conputer ~)'stenL Devel opr.ent 

l ,fl't, • -s be more 5,pec:1 f1c. about how &A elfi0,1 u:t to nary 
d~i !IJl proceed5, ( f 1 gure l ) and tile t.1pact of such 
• de1 •~ on ,requ,I ~nts for s,o.ftw.,,re tr;i,o 1 s. 
F'frs:t1.f,. the " top, of tr. prtM!hn"' 1fflll$t llM!! f1mly 
eshb 11 shed . Others 1h1ve aidlilre~!iiied ·tile neelll for 
t~~ef'llll TeqU1ii"lffll!!Rt~ de'f,nitioo ~"d val tdlrtian 

• flits l"Hetrtfi wa$ perrtiii! llY -suppO'l"'tH b,JI Contiract 
M!fC60• 1:2-C- 0156 fl'Qff! tlte Bail Us,t 1,c Niss f1 e D@fenS;i!! 
~WMced Tethnolo!JY Center. The f1ndh1gs of tllh 
ll'itpcrt, illl'e not to lbe e:onst1!'1ued a'5, ,an ofnc:tal 
IMpartaettt o,f th1 Afflll pDIS iti,on+ 

102 

befor,e d'Htgr1, lbegr1n5 l21 H]. It h, h1gh1) 
._, t rabl ~ th.-t r,quiNNnU lbfl tw,et by H ,I Urltllnl.ted 
dWJ;c;--uiEl'ttatton s:,sb!ffl (e,g ... Ut 1'JII .-it~ tllle, 
:secUor;is f 1 ne b indexed so thn tw-acnb1111 ty of 
u:&t and, design featurit!ls to t he ~1rlrenwints "1icl'i 
genet,1te •tbaf! can be 1111intain!d ~r.oughout deve-lo~­
merit afld 111111 ntel'I~ ,pb;UH & s«b a C'fi'OH 
1refere11ce w1,ll 1 il!td 1n 1chan9i ng the des1911 to 
lll'·H l,U>r:id to the lmvi table changes i 1n requ1All!tnb . 

i 
~,:,~ 

I ·-· I.WP.lli!lUI , .... 

Figure 1. 0,.,erviil'W off P-r'OCH1!i 
Ofls, !!IA r.tbodo,I OD 

Part 1 ti oni ngi of sys:te111 ll'ecw1h•e111e,its ilrrlo s.ystell'l 
f unc ti ?Ra 1 oolll'C)ftenb i1s the fh• si,t nep af BS 1 gn. 
1li 1 s P1rt·1 t 1,on,ing shou11 di be gu t•d bl" tudei 
stud iH ,andl S;l,ould 11:ti!!"l)t tQ, s,t mp,l 1 fy the 1 ote-r -
f ites 11:eween func:t i 11ni1111 (•pooe-11u , ll)e.ur1 ptio 111 

of the 11nf:oniaU011 which rrus.t fliMII tietwtin func­
t i Of'ls and thi!i process.l11g nqu11"9-d of eacti, f1,1nclton 
IACMJ1 d ~ COiipl t!t.ed befo~ design r;1cf th,n C0fflJl(lflent 
hi ait:tempted. The 5pecifi caticmr., of Ule f unc-
ti Ofll 1 c:Gl!POMnU beeo!ll!I the ffl<!M1 l'enlfl'lt'li 1 n tne 
~e~t, SU9fl Gf dtsi~n. Jlie par-tition1ng proc~ss 
11 then fli!!peated uratil resultin9 s~bfunetions can 
be r ,:ilSli)DJ!:, 11 performed t,,y a 111:Mlu 1 e ,mi di c1n be 
,omrted by one Jl)ln:on ,iJnd ~ 1 1 run, on ,on, proce 5s.or . 

"' 
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Sgf;lllpn, B9L1, 

1ft aNllff' to fllllpan HOl11t1GMr1 cmputar vsta 
dlwel..-at1 • MVI: dlflnH nqutNNlltl for amt 
dlvelapNJ a tublr Df sofmre tools. Mll'Q' of 
these tools. IMM Nt1i .sad to lavelo, re&l-tt• 
k1Ust1c ats1ine defellse ~ • the Tens 
tnsVllll!fflts Ad'lftloed Scftllt1flc Qlllplltw u 1 
de•nstnttan of U.ir effact1venns tn reduci 1111 
softwan CDlb (7., 1 OJ • 

A centnil ~ent of uy softNIN 4ffll1DtJ1111t us• 11 & Softllire LtfflJ'.J ...... , 51jtenil 
{SIJIS.) IA1ch SCGNI nch, thtqs at, thll nqu1 re­
_.ts fer tile~• Q':1-, IQfH'Cli .. ,., 
Gb;tld .. ,... doe, I aat1en, 111PUt dt.t6., (llltJMlt 
dl&I and COllflturattans and the1" 1tteQdent CNJ11e 
nat1NS. :It t I 41GUNDl'thy that thl SUIS 11 
Ultful i• all stltlt of the "'-" dflll1a,-nt 
c;rcle. Th8Se t.- Of 1nfo,-ttC11 •re t1ad 
toathlr 1n • "'* Vlrit\ls:n:lat.tOIISlltflS, 
mlch can bl faMf'pnwd uar dlftned .,,..._ 
tt -- lit .-n, ... •tt1'1 Qf •ch ar th• 
ent1ttes such u status _. con1llll(lttt1111 af 
ns.-cn ca be stared .. Thi cltf1ce1 te1k of 
iNptnt tnclc. of a11 t:la Mf'tNii ...-SiOl'S Of tu 
--.1■1 watch ,,. cllaract.rtsttc of 11vo11\t01111tt 
dh1tn ii 1110 Ut1gntd ta UM SUB. llmY af the 
Other Mftwlt"e tools ••ss tM SofM.r■ Ubn'7 
~t s.n• 1■ .,1,.. u,tr "'°"' tlHMlt 
• stlltu1 of thl C,...• C.figuntt• PN­
auan •tch am t wrlaus vmians Df 1hl 
1111ttn OQIIIIBW ..,_,.. systelll Ule ,el1ti•sMps 
Md ,ttrill'Mltes deft• ta tha Ubnr.r • otlllet' 
•IIP"OICllils to ftMCC.1111111 of tlll SUIS lnc1ude ume 
tivm tn [I., 5, I]. 

IIIFIIMar uwa¥ :IIMl1a!lllff SW 

....... 
,A,.__ lll'l"lt fi11t Wldl ilitllel,_ -5. 
HIGCHD 9fflt btl 11111 '5 A U1f IJ' IJl'llm-Willl MIIIS. 

•-•H'-••--um--. 
Ir - 11 M • A Ult a, WW_.-. "'11. 
.. f'IR!I- -- ., .. Fil(, ....... 

• Dllllll1ICMI GI .. ~ 
ft'f'a,Clf.111 ..... 

tllrtHIIIO 111'&-flAIB fMi:IDultS. 
DCIIJISIIIEfflllJllCIQIIII.. 
Pllllltr CG.IIICII■ IFIIII .IIG!l 1M'Ulf¥ ICllllll U1111-llmEII a11PB-

... 
IIIIIEl:IIM 

ft911n1 J., 

fuq,les of~ pnicedurel to ntlll-
111ft thl 1UUC'b.lra of hsal-11 h nlQdulas. hl • 
,roa ... an ShOln 1n Ft lM"■I, 4 11d s. th. •• 
daftnn •is ~s 1n • 1......- !llh1ch 11 
1tat1il1' to Pa1C111 btJl au ,rtilft1• stitlllllents 
for -1 pulat1ftl t1Nt SI.NS ,_..,. 1tn1ew..... Far 
Olilpl•,. tha •11tJ11M11t 1~t 

A.IJllll8dAGI ~•LAIBUIE 

dils • •ttr111:i. LMUJiE to tile Mda A (tf 1t. 
ts not -1lrau....-t) • Mb Us n1ua to 
tile Yll u■ of lAllltNE. llll1C.b is II p■...-ter to 



the funct \OIi CREATEJPROC. The s:uteraerit 

AOO(B~ 4. CAU.S} 

add 5, the oodl!!I B lo the ,itt.n b11Jte CAILLS. of inodlt A. 
A, syn tu Ghl!!ek ~i 11 Hi'!,l.l"'e thilt I.. r:ALLS i'S ,1 

1 i 5, t of nodt!!s and tihe rel ii t1 Oil CALLS 1111i l l ,c,11.u.e 
a unr-defi ned dyMl!li1 c: ,c,t,edc of t!le node$ A 
•nd ill for 5,ui tabi l i ty to N related by CA:LL.S. 

The: Soft-ware Li brary Man19ement S;ystem ,ili l 'so 
pro\! I de!i, faci 1 ii ties. tot ~tol"dtng t nif onr11t1,1Jn 
lbQtl t t~ 5, Utu5 ilJf th! i/&r1icu s. IIOdulH of ,a. 
~st - . This i nfonrati on 1;.lnl be 1c:ceHed by ,iii 
~oiftwt'le 111nagement i nformatton sys t.111 whfoh 
gene i"l~H repoll"ts r efl l!!ctt rtt the c:u'r'Nnt s t11t1.1s 
of' Heh a.:idule, 1in ttie· 5,Ystem. This can be uied 
iin c<JnHc: t ~°" ~d th tJ!e mane.gement pTIIIGl!durflS. 
de1;cri1bfld 1in the r,en section. Fi ni1 l ly , Ot;JJtif i g5 

l.ff'at i oo cantro l 1111d Hi;iarat:e t.o1nc:rn ati o" iU',e 
mucti •ided ~ our c:,01'1fig1n•aitton proc:enor 
e:onpol!ent o,f the SLHS,. ~Mt h c6ri pel"fom1 tiHkSo 
11 ~ H!5etlt!1 iinq a giiven 'ters ion of rll s.oft.ware 
·~teS$. · paS$1ng $pecifted $OUrC@ modul l!!S tn 
,c.-orrte t l!'!'OCJl'"ilm f11nnn to tn approprt.ait! com pi l e:t ~ 
a n.d1 coU e<: U "'9 proper object mdul es. f ,ar 11 nk 
d t t1nr;i or- over11}' c0Htr111etton. 

<ll,lloll'IIII Of A a'llfK'ltil!OIII QI! 1~ _j~L ,l!IIX&U:5 

I 
PIIOl!IEb'.111 "'11, 

(i ' 

p 

I 

PJ,. 

'f~II A, I, d itm(51 

IC<Cllil 

4 ,. a[;1,ff_FIDQ''rA0
, ··~Lu , 11m, 

!.11, '°U "''- ~ "'u ; 
Ii :• GIUlll;_ffl!IC 1-,t, , '1!'.UCAL•. '?.1,0 

• 

UI , NJ, l'ii. i, : Lt 
e., c-.1r1E_,~ r~·. -,_;iscwL~ . . ,.,., • • ,.,.. , 

A.F1'1Kll"C1 

U,.IN:i'"C: 

f igur e 4 . 

ll I. ,IIIU'O. !I, Nrl,J . 

Pl"09,Hmf ng _ 11ng111ges I r-e, of c:ours,e, tt>e, 
ft11ndamet1U 11 ~of tll111'e t ool s.. Sui UtiJ i 1 i ty 0f 
i:ir09r1l'lftt fl.4jll 11rngu1ge f or on.e ' s app 1 ·i cation ,a·r.l!!ili 
and flliHl'lodo h:it'i cal appi'Mch i s of tlJie: 1,1bno• , 
1mporunc@ . 

In 11:hoo~ 1119 111 l ain51111119!! wlti ch i t wii 11 $..-pport i,11 

e~ shoul d coH1 der U s .1bility tio re,pres,~t 
a 1 go t11't l"llrl$ 1ndl co"tro 1 11111 t l'lrl!l11 t frequet1 t reti01Jne 
to H :Hmb jy 1 angutig@., t~ ~se of/ e:qi,res s 1ffi91 -
c:onl!Wlil ,operit 1 ons, and i ts ct1P1bt 11 ty to Cillf!Vi'y 
m th@ u1ual1y negleeted ma.1nrttifllr I elli?lit 
Ull'ldf!1'--Stindi ng of the code 15 su;ppos,edl to do. The 
c:1pr11bi 1 i ti Qf mort1ng 1011.-ce 11n.9ulltge pro~ms 
(r11nd the •00111!flitr) from one- Ci'.lll'lpUt,er- ni il'!OU!er 
11$ tnportar.it for a cgnpJny 1'11iilch deah w1tft 
~ew.era l iomp11te1rs.. Tr~sportillb 1· U t,· can be, 
•ttaimM i f grett c,gr11~ t1ken to p~~d~te ~ 

CCll!Pl e·~· and! Ti !a(>n)LIS d'f!fl:.ii!Ct. tm of the 1)11\tb 
~nd1 s~ntil 1;5 Of till~ h11ng11ilge and tli0f'011ghly 
test ttie c::0111p11 ers, •on \IJ'1 ou:s mclrl n~ ~o •l(e 
HN· tf11, 111Plllll!!entat1or,s do not 11101llte tit'! 
deflnft1at'I. WI hrllt'I fio.ind P)sa.1-bHed pro­
,g..-a--_ n,g, 11ngu1ges to be P1rttcul1f'1Y ~ble 
to, rti1111•l1ffll Si,)'SUl'lls app11uttons l[tt, n,. 114]1, 
111nd 1 t 1 s notftarth}! tl'l•t tile ne,i Dlpart.nt -of 
lili!f!riH ' l i1ngi.ag1 ·for-- tffllddtd CGfflpt:Jttf' 1;ysltittns. 
llliJp1 1 taUIOfl-S. N111 hlll'H r11 f>HCI 11 l,He [ 1). 

fUNQTI°" c:aun:_l'IOCI 
iWif. IJICIMGE,;SlUIIG~ 

ICALl.'5,U S1' Of 5i 111 HIil: 

sou.a;~HII, 
IFA1)€~1 

VAi .,_ MIiii(: 

S,S11tltiC; 

llCIN 

DID. 

gtEAlPll~ ,CIIUTE. tt0C,~A1 

l .N .... ,-MrMilEJ 
I.. I.M4UAClr""U!NGIJAGl; 

llfnt CAii.$ • rot Dlll lfGIN 

~1ifHl:St CCAUS:I: 

c:ALL.S,~'RCAU►• 

FIND it 111Nill .. S►• 
UD II. A. CAIUI BIID: 

A. 5C!Uiel, .. SOUIC(: 

M>:llfA, f ~fiff; jlJIPIO(lf;l)l,!1151 

. Fig~re S. 
Defirriti on iif tile F\!l'lctiori CREATE_Pfl)l)C 

lifell -lYPl!Of'ted coq, U 1n with 1.dequr11.t.e HfMl',e 
lUinrh1s of s.tal\'ldal'd pt,ot.edul'H and "1ith r11cfeq1,1at,JI!> 
deb11gg Ing too 11 $ lire Mt!lther •jOll" conS1idefft1011 
illl the Hlec;:t. ior:i of a 1,!IJl§IUl9' to, be UHd 011 1 
proj l!!i:;t. !lriiHs te:r 1 s 1urt11191 f:01"' a pr0-jtc t wMd, 
dhOOH!i a nw l11n~g• for wfi,t Ctl1 1 it lliJst dhe,'I op 
th1 CO!!!lp 11 If', llill l Ms t t P.iH both ttm and, RIOl1el' 
to t Mt tile Carrl)i 18"r thOl"flllghly t pTO'Ytdt ,i1deq111te 
doc::unent1tton and 11,ser tta,1ntilg and construct ,1 

full s.e:t of related softwa,re deve•fopr.ll!lnt tool& 
to ke t~e nN l i~ge 5~fe ~ndi ea.ii t o u$e . 

Sever,i11l softwan itioah tor 1111111l,1tlon. 
per-fo.■ll!ilnce 1.,1111,y$ h. and d1>c:11Mn llit1 on 1.-e 
worthy of 11e11tton t111re. We ihue dav1l0fled 1n 
event-d!"'~wen mu1t1-fillc1Hty t tM an11l,)'s1s 
s1~ulator tor perfonntng sfmulat1ons, of d~st~i­
bute:d process ingi sys t1m. TM :s. '1 i1111.1l,nJ on has 
FORTRAN H .1 t-s. UHT" 1nterfa-ce lang11191? p'r'0vhlH, 
ii wide 'rllll!III D"f i.Utomlt t C; default o;perat i 0'1 
n.ode5 wttll -UH'l"' overri de tf deSi11~1b 1 e. 1111d 
g:enerate:s lPPi'Ol»"1 ate 0:ut,put r4!!por-t'5 at Heh :n,a91 
of d!.e st1111.1latton. • 

In ord!r to assist ~1th the t-est~ng ,and 
waHdltiQJt of softwa.re we tine deve,,~ped path 
ana lyurs. of FORTRAN and &.xtende:d Paseail progr.am, 



tmi,ch c111 dr1 we a11tomatil!d t,e~ti ng ,aind perf onnanc:e 
MlfllNfflfflts.. SOLi~(;& lii!!ve 1 i11$Hrt1 om [12.J MY!· 
1 ho bte,, iftcorpot.ahd 1 !':!to our tran-s.111 toN . 

c.te- of the 110st unp lieas-1nt tas.l:s. wh'lid, • 
50fbif1re designer- f1ce1 is tl!il prcbletn of 'fl"'it1rig 
1cfequ1te doellllelft■U on for h1 s. s.tstl!m and ~eep1 ng 
1t up to due &rtd h, &grHiltl!!rtt "'1U1 the· tctwl -
1ute of tlN s.ynea. Ille beHeiwe thlt ft 1s 
MCUH~ to 11111'.e that Pl"Oc.eS.$ a5 pal 1tl!bl •· 1_nd 
Is H$,)" l '!!i, pclS-Siilble, lf,or Un!lt fH$0'1 Wi1 k'lave 
rw-ov1dtdl 6 IN!lber of d1cW1111111t1Uon a1d'~ wh11c::h 
enablle 11'5, to s.toN. c:orroeu~ ~nd prhrt t" hi~ 
q.,.til 1 t, fol'il1 tt.e total dOcunentilllt1 on of ~h• 
sofbltrt,. botill 1111 the high leMl ,Ind an, 11'1Ul'• 
.ila~e ·,e¥tl of desc~tpticm lillh1eh 1s d~~ired . 

Mlft&QtMlit Ptoced~res 

An tn(li)ll"t.ant JQJrt u,f the ~of tw6N ,dl°"t-1,oi:innt 
-ethodol O!!D' 1111Meh we t.lve icl.'o!JtN t·s. the pr'(lpi!r 
pncedun,, for m1n1gam1nt and d@s t9D@t$ t.Q, 
fol'low 1n iblltldingi 11:M i!iQfliitilir't' .;,nd Y$'i l'lg tlle 
softwtN! ·toah wMc:h trt lvt,H6b le. We blUe-ive 
tll.tt 1t 1'1 ext~ly 1mpor-Unt ~ estlbl ht. rnH•• 
nones few 1P~ CGIIPOMnt ~1ch can be t'l"lrc:liiedl on 
• ut lt ttt.su. P:,ot 1edlf!Ple, for OM pre19r.• we 
ti,._. est.tb11Slltd Z3 Steps throu;gh wh1cl1 HC:h 
aoitule· toe, ind•~ reeord1ng th11 i nfonn1ttan 
1 iii 'the -~!It 111'!fllm'1tt 1~ JYS,Uffl C!Cll!IPOf.ll"t 
f0-1" our SLMS ( FigllJl'e 6). Ile p!l"Oduee reports 
pe.-todict.HY to 1nd1cate s.utus. a.ndl alto to 
1nd101te tt.e l!ll!liUnt of etfart NQuir.d to 0_,. 
plete the pn,Jer:t. 'Nlnage.a~t IMt und1N.taJ1d1 

the pNiptl" s.wps. of _ software, •veilopiii!in'l &fld 
i nsh,t tboU, tl)at 1.11 ,ups IIH cnr1ed out 1n tile 
p~r o'i"ck!t ,Ind thitt the lchie~t of eiillch 
Miles.UN! be IPl"t~erly reeOf'dW~ 

~ b&\IE' i l so adopted .ai 111n11iver5.t.'l pract ic.,e Clef 
t:iu1 hl1 ng, a 5-0ft.lre bre,a,dbotnll ( F'1iig 11r.e 1 )1 ~ . lh h 
h a. qu1 tk f',11Bet1 OIQ 1 vers.1 on of ,a.1 l the s.oftwt,re 
pnicening to be donet written ifll • l:rl•gher order 
l~ngu19e11o 1uW1 Uy ol'! 1. Wl'}I 11-rge rn1eh1 ne hil'I th 
c:ir-o1,1, c:0n1>U1Uon fad'ltt1u to th 1ays.t1m1s 
hT9et ma_oni~ to ,1111,d Cr"'i tfc.1.1 moctu\e ~(11.Qe 
,@$.ti~t.es) , -sg t~~t t~ l Ogrtica 1 tnter11ellti o11-
$Mps of ·the r,11,r::UOP5 and title ~vior of tile 
5.15,t.m Cln ,be UHHH before- tt.e Mr)' ,ex,penshe 
f 1 n& l s.oftwlN ts. undlirtlklffl . l t.N ·Is cc,-. 
s1dl!rib1~ ¥11111!! in h•v1ng 90M thr-ougn such 1 
soft-ware· br.ef.dt,oard: tl'li!! dt!!ii t,gnets. undel'S, tand 
tile• $,Y$teln1 better ·and r1 gt,it an-swer!!ii al"@ a.·val hlb le 
to C"OIIP611'e with those from ft M 1 v-ers h1t1s 11.1f 
soft...1r-e. l!ll~agt111nt mu1t u,-derit.and the vtlue 
of the Hf'hilN br11dboardi u'ld iat sc:liledule tnd 
iMlget ·for thh st1p. Al1 ~H ofte·n ·the 1n1tw•l 
wdei'lcy of 1111n1gen is. to aiss.uae that tMy cam 
wr1 te softwal'le I' 1 gilt the f1 rs. t tt . ~t~t 1ng 
b;I wr1 ~ 1 n n nil fom wfi.ait ewentu1Uy 'turns. 
oyt t<, be tti.e IJ"tdd)Oilll"d i $ e.xptM 1i ,,. 4M 
¥1 rtu1 n.r 65'.!iUl"'e5, ~ - ~OS t 111d SCJied11l1,ei 
overr11n. 

F1. n1 ~ lt, we hue 1produc:ed -ai sofwan· de$ 1 gn 
guide• [ lSJI 111nd sofhui.N fflln11te1Mnt suri~rd l l 'ii] . 
wllkh1 an idisttlhtions of the upel"~ena: we 
have ltiid i n df!!ve1 ai;,cl, s0ft.til11ir@ 1 n tM ~ ny . 
These dot~~ts. gt vie, f:Us of de' ~ Hdi don t ' s. 1 n 
5oftwre ma!'lageaerit a.fld deve1,opaerit aild l'\ecoll"d 
the cur,ffnt st1tu:s of 10\,lr 5'ofbfare e~ri1ence i n 111 

form, whtdh Is suitable for i,se b.:)' f 'uurre p,l'O!Jraas . 
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Jn ~~ry, Wi!! hl\18 dheiowered tilait sm:cituful 
i.ofMre dew el Oplll!nt idepefids. not Qi!On ,e,:qt. i c 
rrethods, b11t ntOA upon tile •11Plicait10fl of good 
cfllla)n ~l'IH 11'1 phnnillg I e5, tal!ll 'hllii ng ,. ,111dl . _ 
mair,t11ining mihUOl'IH rll'lid budgets. 111d insbtence 
'POl'I trt.e us.I!! of arwa'111bl e soft11are tools 1.s. ,a 
Tegul H" Piillr't of the- I Ct h t ty of a 11 :sofbilre 



people. The systeaattc app11c.aition of 1 
carefully prepared software aethodo1ogy aa,y be 
the ke,y to the eastng of the burgeoftfng •software 
crisis." 
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