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ROJtrCT PLANNING TtrCHNIQUES

i l i ng  to  p lan  is  p lann ing  to  l ' a i l .
-A lan  l -akc in

INTRODUCTION TO PITOJEC'I '  PLANNING TECHNIQUES

ious chaptc l 's  o l ' th is  tcxt  havc adcl rcssed thc rcc lu i rcmcnts.  constra ints .  and
ives e le mcnts o l ' thc workf low model  in  F igure l . l  o l  ChapLcr  I  ( rcpeatecl  hcre

rc -5.1) .  the ro lcs o l  cr - rs tc l lncr  and mana[cment ,  and thc nature of 'n lans and
ning. ' l 'h is  chaptcr  is  concerncd wi th the p lanning,  act iv i ty  de{ in i t ion,  and est i -
ng e lerncnts h ighl ighted in  F isurc .5.1.  Addi t ional  cst imat ion techniqucs arc
n ted  i r r  Chap tc r ' 6 .
nnine technic lucs,  act iv i tydcf in i t ion,  and est imat ion o l  e l ' for t  and schcdule

which arc a subset  of  the act iv i t ies conta inecl  inthe  l i r l k rw inq  r re t i v i t i c s .
4.1b in Cha;rtcr 4.

Develop an archi tccture dccomposi t ion v iew (ADV) o l ' the prodr-rc t  archi tcc-
ture and a l lc tc i i te  rcqui rentents to thc c lements o l  the ADV
Develop a work breakdolvn structurc that includes wclrk clements for the ADV
modules ancl  the a l lc lcated requi rements for  each e lemcnt  o l 'work
Devclop work packages for the tasks in the work breakclown structurc
(wBS)
Define a scheclule of objcctive ly mcasurirblc milestoncs
Prepare a schedule network ancl i<lentify the crit ical path(s)

g antl Leuding Soltware Projects. by Richard E. Fairley
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F' IGURE 5 .1  I 'n r j cc t  rvork t low,  c r rph i l s iz ing  p l i lnn ing ,  cs t imat i t tq .  anc l  ac t i v i t i r  dc f l r r i t ion

Prcpare a PERT cst i rnatc of projcct durat ion

lclentil 'y nuntbcrs ancl kincls of rcsourccs nceclcd. whcn thcy will be rrccdecl. antl
I o t ' l t o w  l o n g

Prcparc atr cstimatc of clptintal cll i trt, cost, schedtlle , ancl I 'csources

Ncgot iatc  wi th thc customer to obta in a balancc l lnr ( )nq rcqt t i rcntct r ts ,  ccts t ,  ant l

prc l jcct  durat ion that  sat is t ics the pro iect  constra ints

I t  is  sc l f ,cv idcnt  that  you cannot  prepare a p lan for  c levc loping a st t f tware prodLtct

i f  you dr tn ' t  know what  product  to  rnakc.  I t  is  cqual ly  ev idcnt  that  thc n lorc you

unclerstancl atrout the prctcluct to be madc, the nrore con{iclcnt yor-r wil l bc in thc

deta i ls  o i  your  p lan.  Thc in i t ia l  vers ion of  yoLrr  pro jcct  p lan wi l l  bc.  by ncccssi tv .

high lcvel ancl irnprecise; howeve r, you can reflne thc plan as thc architoctural stl 'Llc-

turc o l ' the product  evolvcs ancl  as your  understancl ing of  thc pro ject  gr t lws basccl

on clarif lcatior.r ol thc product fclundatiolrs covcrccl in Cihapter 3 of this tcxt (systcnl

requi rcments,  systcm archi tccturc.  sof twarc requi t 'enrcnts.  ancl  dcs ign constra ints) .

Planning is  thus an i t .erat ivc proccsst  the morc you understand about  thc product

thc bct tcr  p lan you cun makc.

5.2 OT}JECTIVES OI. 'THIS CHAPTER

Alter  rcacl ing th is  chapter  ancl  complet ing t l re  exerc ises.  you shoulc l  understand:

the scope of planning

rol l ing-wave planning

scenarios for developing a proiect plan

developing ar.r architecture decomposition vicw

Change Requests and Problem Reports

Planning
and

Replanning

Work
Assign
ments



5..1 ROI-LING-WAVE PLANNING

devclopinu a work breakcktr,vn structurc

clcvcloping the project schedule

developing resource profi les

rcsoLlrce (iantt charts

estimating project cost

The p lanninr  techniques presentcd in  th is  chapter  are in formcd by the pro jcct
Planning proccss arca of  the CMMI-DEV-v1.2 process f ramewurk,  1he p lanning
elemerrts oi ISO ancl IEEE Standards 12201.IEEE Standard l0-511. and ttre PMI
Body of  Knowlcdqc.  ' Ihcse 

e lements nre c lcscr ibcd in  Appclc l i r  54 to th is
chaptcr .

Tcrms used in this chtrpter ancl throuehout this tcxt are clefincci in thc Glossary
at  the encl  of  the text .  Prescntat ion s l ides for  th is  chaptcr  and othcr  support ins
mater ia l  arc avai lablc  at  the LJRL l is tcd in  the Preface.

5.3 THE SCOPE OF PLANNING

The scopc t l l 'yc lur  pro ject  ntay involve dcveloping rcqui r r ' rne l t ts ,  r rcgot iat ing schcd-
ulc irncl [ruclgct, accluirinu facil i t ies and rcsources. building thc soft ',varc procluct.r"
insta l l in ! .  i t .  t ra in ing uscrs,  i tnd rnainta in ing the systcm on an <tng<l ing basis .  Or,  you
may bc l ' ranclcd a set  o l 'changes to bc madc akrng wi th a schcclu lc  and a budgct  ancl
be g ivcn 1he respctns ib i l i ty  o l ' rnanauing a pro jcct  to  ntakc the ntodi l icat ions.  Or.
your  prc l jcct  may l 'a l l  sc l t t tcwlrcrc belwecn thcse extrcnes.  In  any case,  th is  chaptcr
(and this cnlire text) consiclcrs thc l 'ul l scope of activit ies that may bc rccluirccl to
manage larsc and complcx sof tware pro jects.  As c ' lnphls izcd throughout  th is  text ,
the act iv i t ics o l '  pro jcct  ntanagcme nt  must  bc adaptcc l  ancl  ta i lorec l  to  l i t  the ncccls
of eacl-r project.

5,4 ROLLING-WAVEPLANNING

Rollins-wavc planning acknowlcclses that it is impossiblc to clevelop plans at the
i level  of  c lc ta i l  inc l icr t tcc l  throushout  th is  c l . rapter  c lur ing the in i t ia l  p l : rnning phase
of yclur softwarc projects. When you arc conducting a project. ur recommended

roach is  to ausmcnt  the h ieh- level  master  p lan wi th dcta i lcc l  p lans 1or  thc conr ins
ponth,  for  thc subsequent  month.  ancl  l 'or  three months hence.  Each month thc
plans are movcd lorward one month. t l"rat is, mclvccl forwarcl in a roll ing-wave
manner. ' l 'hc 

plans for the next nronth should bc clctailed and spccific. The plans l 'or
ancl  th lee months hencc should be as speci f ic  as possib lc .  Rol l ing the three-

onth p lan l 'orward each month provides an opportuni ty  to:

l w l t r c  / r r ' r r / r r r ' l r  l f e  l r t t i l t  h y  y ( ' / l ( / / , / i \  l ( r r salc lo numcrous customors; soltwlre s,ysrd//t.s arc Lruilt by
on a contr i ic tual  basis.  The terms "system" and "product"

the c l is t inc l ion is  i rnDortant l  thc d ist inct ion wi l l  bc c lar i f led

arrs for specif ic individual customers

l7s
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month n planning: *-L;!1J-1_rra

month n+i ptannrng: L!!-i1al_LL

month n+2 ptann in g : 
+',.a+-!.i-+,u4- 

r

project duration

FIGURE 5.2 Roll ing-wave updaring of cletai led plans cach month

. havc resourccs avail i iblc when they arc nceclccl.

.  c lcar  ro l rc lb l<tcks and coorc l inate work act iv i t ics.  ancl
' iclcntity ancl confront risk facrors before thev becomc problcms.

Rol l ing-wave p lanning is  i l lust ratec l  in  F icurc ,5.2.

5.5 SCENARIOS FOR DEVEI,OPING A PROJECT PLAN

At min in lutn.  yo l l  must  havc some operat ional  rcqui rcmcnts ior  the product  . r
system to preparc the in i t ia l  ve rs ion of  your  p lan.  Ic lca l ly  you woulc l  havc pr i11r i t izec l
clperation:l l I 'equirenlents. tcchnical spccifications, a functional blttck cli lrgrant. ancl
i l  c lccomposi t i< ln v icw of ' thc proc luct 's  archi tcctura l  s t ruc lurc on rvhich t . | .sc v .ur
p lan.  Howcver.  th is  ideal  basis  is  sc lc lorn rcal izcd whcn prepar ing thc in l t i " t  u" , l r i ,u ,
of  a pro jcct  p lan.

In i t ia l  p lannrng typ ical ly  pr .ceecls f r .m .nc o l ' the fo l lor .v ing sccnar ic ls :

l '  You arc g iven a set  t l f 'c lpcrat i t tna l  requi rcnrcnts and constra i l ts  91 one or  6 lorc
ol  the schcdulc.  budsct ,  ancl  resourccs.  For  cxamplc,  a svstcnr  that  wi l l  havc a spcci -
l ied l is t  o l ' t lperat ional  leaturcs and c lual i ty  at t r ibutes nrust  bc dc l ivcrec l  in  9 months:
6 sof twarc dcvcloPcrs arc avai lable to in tp lcrnent  the systern.  Your f i rs t  task is  to
c letcrmir rc  whcther  i t  is  feasib lc  to bui lc l  thc envis ionccl  proc luct  (or  rnocl i l 'v  an cr is t -
ing proc'luct) within thosc parametcrs. 'fhis 

nray involvej workinq rvith the cllstomcr
to c lar i fy  the rcqui rcments ancl  us inq h is tor ica l  data and ru les o l  ihumb tc l  c lc tcrnr inc
the  l ' eas ib i l i t y  o l  t hc  p ro jee t .

I f  thc pro jcct  is  not  feasib le,  wi th a h ieh probabi l i tv  o l 'success.  vou ancl  vour
customcr must  pr ior i t ize the rcqui lcments in to E,ssent ia l .  Desi rablc ,  and Opt i . la l
catcgor ies (which is  a lwavs a soocl  th ing to do) .  I t  must  be possib le tg impicnrcnt
a l l  o f  thc Essent ia l  rcqui rcments,  wi th a very h igh probabi l i ty  o l  success,  wi th in lhe
dcvelopmcnt  constra ints  on scheclu lc ,  buclgel ,  ancl  resources.  ' l 'he 

customcr must
aqrc(r  to : rcccpt  a pt 'oduct  thnt  implernents a l l  o f  thc Essent i t r l  requi rcntents ancl  as
m l tny  t l l ' t hc  Des i | l r h l c  r cqu i r c rnen l s  as  can  bc  i n rp l cn rcn tec l  w i t h l n  t hc  c11ns t r l i n t s
on schedule.  budget '  i inc l  resourccs.  Or,  t l rc  c levelopment  constra ints  must  be rc laxccl .
or  some combinat ion of  dc-scopinu thc requi remcnts ancl  re lax ing the c le velgpment
constralnts must be pursued.

2' You may be siven a l ist of fcatures ancl quality attributes ancl askeci to cstimatc,
and then commit to. the schedule, budget, ancl resources neecied to clevclon el svstem
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or product having those features and cluality attributes. In this case you must f irst
review. clarifv. ancl elaborate r,vhatever procluct information is i ivailali le. You shoulcl
not commit to requirements that arc infeasible because of the current state of tcch-
nologv or lack o1' expertise in your organization; those requiremcnts shoulcl be
labelccl as dcsign goals to be achicved to the extent possible. In this scennrio, you
shoulcl prepare a tange of estimates with associated probabil it ies of success and
rnakc a cornmitment to an cstimate havir-rg nclt less than 90% probabil ity of success.
The assumptions on which your estimate ancl comntitment are basecl rnust be clocu-
mentccl and acccpted by your cllslomcr.

3. You maY bc givcn a complction date ancl a budget anci bc askccl to determinc
the character is t ics of  a proc luct  that  can bc bui l t  or  mocl i f led wi th in thc c11nstra ints
of  spcci l iec l  t ime ancl  ntoncv.  For  cxamDlc.  rvhat  operat i< lnal  fealures lpc l  c1ual i t1 ,
a t t r i hu t cs  c i l n  y ( )u  r t t t d  ( r  o l ' vo r - r r  so l ' tw l l r e  dcvc lopc rs  hu i l d  i r nd  c l c l i v c r  i n  ( )  n r11n ths
for  a proc luct  o[ 'a  speci f ied k ind '?

In any casc.  yot l r  in i t i i i l  p lo jcct  p lan nrust  achicve a balancc ar long r .equi rcmcpts.
scheclulc. buclgct, rcsources, and tcchnology. Subseclucnt rcvisions ol' your pl11
must  n la int i l in  t l r is  bal l tncc as rcqui rements and other  I 'actors changc.  I r r  a l l
cases.  your  f i rs t  t i tsk in  c lcvc lopinrr  a pro jcct  p lan is  to  rev iew,  c lar i l 'y .  and fur ther
elaborltc '"vhatcvcr in1'orntation is availablc concerning thc pmclucl to bc br-ri l t or
modificd.

For  cach of  the sccni t r ios abovc,  thc ncxt  s tcp is  to  rc l inc the rcqui rcntents t t r
remove arcas of  unccr ta iutv  ancl  to  prcparc a c lccomposi t ion v icw o1 thc proc luct
architccturc ancl a work breakclown structLrrc as a basis l irr plcparing a ntorc
accurel tc  es l imate.

5.6 DBVELOPING THE ARCHITECTURE DECOMPOSITION VIEW
AND THE WORK ITREAKDOWN STRUCTURE

Arclritcctural clesisn ol'sol'twarc is conccrnecl with spccifying the sol'twarc modulcs,
thei r  in tcr rc lat ionships.  and thei r  conncct ions to thc cnvi ronnrcnt  o l ' thc ss l twarc.
Sevcral differcnt kincls of vicws arc usecl 1o clocunrcnt dilfercnt kincls of relation-
ships. ' l 'hc v icws arc c lcp ic ted us ing notat ions.  such as those i l lust ratcc l  in  F igurc 5.3.
to documcnt  s t ructura l ,  funct ional ,  ancl  behavi<t ra l  re lat ionships.  Other  archi tectura l
views arc also uscl'ul IBass03].

A partiul ADV I'or ATM sol'tware is presented in Fisure -5.4. Notc that thc
requircmcnts l is tcd in  

- I -able 
-5.1 arc a l locatec l  to  the leaf  nocics of  thc f inancia l

t ransact ions component  o l '  the ADV.
Ncl te thc use o l  terms "shal l "  for  Esscnt ia l  requi rcments.  "should"  for  c lcs i rat r le

requi remcnts,  ancl  "could"  for  Opt ional  rcqui rcrnents.  "shal l "  is  a cgntractual ly
binding tcrm; "shor-rlcl" inciicates clesirccl but not essential r.cquircments; ..coulcl"
indicates options that could be includecl if t imc, budget. and re.sourccs pcr.mit.

Fisure -5..54 i l lustratcs a trce-structured representation ol a work breakdown
structurc (WIfS) for the ATM project. An alternative representation (an inclented
list) is presentccl in Figure 5.5b. The leaf nodes of the tree (or the l ist) speci1y tasks.
A task is a smallest unit of project planning, measurement. and controt. tne nigner
level nodes in a WBS are octivi.t ies; activit ies are composed of subordinate activit ies
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struclure
OO class diagrams
ADV (archi tecture decomposi t ion v iew)

function
OO class methods
data f low diagrams

behavior
state diagrams
sequence olagrams

F ' IGURE 5 .J ' l ' h rcc  a rch i tcc tu ra l  v ic lvs  o l  so{ ' twarc  anc l  cxa tnp les  o l  no ta t io t rs  t rsec l . ' l ' hc

architccturc clccornposit i1;1n view (,, \DV) specif ics thc hie rarchical " is-prtrt-o1"'  rclat ionshi lr

al lopg s9l ' lwarc l t1;rclulcs. ' l -hc Al)V is usccl by proicct nl i l l t l lgcrs (voLr) to clcvclop thc work

b lcukdorvn  s t ruc tu re  (Wt lS)

ATM
Sof iwarc

t ' . t .  r . t  Lr j .  l )  |  .  I )2.  Dl  l : r l .  l r )  I ,_(r .  l )+

o  l .  02 ,  ( ) 3

Al'iVl I I D: I lrrt lrvitrc l)rivcrs

t r lNrVf :  l " in rnc ia l  l  l tns i tc t ions

\ 1 . \ l \  I  :  \ l r i r t r ' n J r t i r '  i r n \ l  l  l i i r ! t r , ' s l i .  \
(  ONlN l :  ( 'o t ln r t t t t i ca t ions  l ) rckagc

l ' I ( ;URE 5.4 A pur t ia l  l rch i tccturc c lecomposi t ion v ic lv  (ADV) o l  A- l 'N l  sof t rv i t rc

ancl  tasks. ' fhe rc lat ionships among act iv i t ies ancl  t tsks in  a WBS arc thus col l t r i i l l -

ment  or  " is-par t -of"  re lat ionships in  thc samc wi iy  that  t l . re  rc lat ionships among

sol twarc ptoc lu lc  in  an archi tectura l  dccomposi t iou v iew i l re  " is-par t - t l [ "  re lat ion-

ships among the modules.
Thc WBS is  a lunclamcnta l  tool  t 'or  p larrn ing,  cst imi l t ing,  mcl tsL l r ing,  and col l t ro l -

l ing a sof'tware project. 
' fhe role of a WBS is to parti l ictn the itctivit ics rlnd tasks o1'

a software project into mzrnageable units with clearly defined roles. rosponsibil i t ies.

ancl authorit ics for each unit. ln acldit ion a WBS clepicts the interfzrces and lines ol

communication arnong work activit ics and titsks. One of the primarV design criterla

A - I M H I ) F I N A T

l-ornr i natorl {ccrrrdc r 'Vu l i t l u t o r
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5.6 DEVET-OPING TFIE ARC]HITECTURE DECOMPOSITION VIEW I7g

ABLE 5.1 Sorne prioritizetl requirements tirr I\TNI software

Es s e n t iul rc q u i rL: nrcnts

Financial l ransactions shal l  be authorizcd bv an ATIVI card ancl a passworcl
Financial tnrnsi icl ions shal l  be tcrrninatcd i f  a customer fai ls to enter the

correct passworcl "settablc> t imes
Fini inciul transacl ion shal l  al lolv quick cash lvi thcirawals
Financial transaction shal l  provicle a printecl receipt I 'or each transactiun-I 'hc ATM shall  rctain lhc inlormalion l istccl in the rccluircmcnts specif icatr6n.

scc t ion  3 .2 .1 .  fo r  each cus tomcr  t ransac t io r . r
Financial transaction slr:r l l  proccss Tcrminate requesrs rrom custoncrs

D es i ru b lc rc t1 ui renre nt.s

F inanc ia l  t r lnsac t ion  shou ld  acconrmoc la tc  ba lance inqu i ry  r ransac t ions
Financi i l l  tral lsaction shoulcl accornmodate stantlarcl withclrawal transactions
Financial transactiol l  shoulcl accommoclate t lcposit  transactions
Custorncrs  shou lc l  be  l l l owcd to  conc luc t  n ru l t ip lc  t ransac t ions  pcr  scss ion

O 1tt ittn u I req u i rc ntt: rtt,s

F inar rc ia l  tn lnsac l io l t  cou ld  suppor t  dcb i t  card  t ransac t rons
F in i rnc ia l  t rans i rc t ion  cou lc l  suppor t  paymcnt  o f  u t i l i t ) ,  b i l l s
Financial transaction could al low customcrs to purchasc postap.c starrps which

wil l  bc cl isbursecl by the ATM hlrclware

ATIV
Prolecl

of notat ions used.
"is-part-of" relat i
-ru) to develop the

lManage  2DoSys tem 3Deve lop  4Ve r i f y  5Va l i da te  6pe r f o rm  Tp repa re  BDe l i ve r
Project. Analysrs Software System System CM Tech. pubs. System

l l r - l l ;

3 . 1 .  B u i l d
ATMHD

I

3.2 .  Bu i ld

3 .2 .3  Bu i ld
Recorder
ftrL tr(l

3 .3 .  Bu i ld
MAINT

I
3.4 .  Buy
COMM

I
1 1  5  l n f o n r e t o

ATMHD,  F INAT,
IVAINT & COMM

3.2 .4  Bu i ld
Terminator

lE6, D4l

3.2.5 Integrate
FINAT modules

t""..^_^_

tr':i*
I
l_  3 2.3.1
I  DESR
|  

" r " ,
I CUTR
l_ 3.2.3.3

ITRM

detarled design of module x; cUTx: coding & unit test ing x; lrxc: integrating and test ing of x

FI(]URE 5.5A Trec-structured i trrm of a WBS

f r;;
|  3 . 2 . 1 2

tffil
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1 Manage project

2 Do System Analysis
3 Develop Software

3. '1 Bui ld ATM Hardware Drivers (ATMHD)
3.2 Build Financial Transaction Handler

3 .2 .1  Bu i ld  Vat ida tor  tE1,  E2 l
3 .2 .1  .1  Des ign  Va l ida tor
3.2.1 .2 Code & Unit Test Val idator
3.2.1 .3 Integrate & Test Val idator

3.2.2 Build Transaction processor (FINAT) [3, S1, D2, D3, O.1 , 02, 03]
3.2.2.1 Design Transaction processor

3.2.2.2 Code & Unit Test Transactton processor
3.2.2.3 lntegrate & Test processor Components

3.2.3 Buitd Recorder [E4, E5]
3.2.3.1 Design Recorder
3.2.3.2 Code & Unit Test Recorder
3.2.3.3 Integrate & Test Recorder Module

3.2.4 Buitd Terminator tE6,D4l
3.2,4..1 Design Recorder
3.2.4.2 Code & Unit Test Recorder
3.2.4.3 lntegrate & Test Recorder Module

3.2.5 Integrate FINAT Modules
3.3 Build Maintenance & Diagnostic Module (MAINT)
3.4 Buy the Communications package (COMI\I)
3.5 Integrate ATMHD, FINAT, MAINT, and COMM

4 Verify System
5 Validate System
6 Perform CM
7 Prepare Technical publ icat ions

B Deliver System

F'I(;URFI S.sR Int lcntccl l i rrnr ol i r  WIIS

for  c lcvc lopinc the decompcls i t ion v icw ol '  so l ' twarc i t rch i tecture ( rhc ADV) is  t .
decomposc thc product  in  a lnanr tet '  that  pcrmi ts  ass ignment  of  cencurrc l t  work
ttrsks to dil ' l 'ercnt te:rms rtl.tcl individuals; therc is thus a close rclaticlr.rshil. l  betwccp
dcsigning a sol ' tware prodLlct  and dcsignins thc work act iv i r ie  s  to bui ld  t l rc  prgduct .' l 'his 

criterion can be statecl as l i l l lows:

'l'lrc 
dcutntposititttt victv o[ .toJ'tn,urc urtltitecturt, lthc .tlDV) ntLrst be strrr(:turc(l to

pntvida u)ncttrrcnI A)t)rl\ (t,\.\ignnrt'ttl.s.lttr thtt,t1,711t11ilal1le to dt:vclop tltt,soltware.

C<lnverselv. it can bc said that the structure of the teirm that devclops the software
will inf ' luence the deconrposition view of the cleliverecl softw.rc [co'way6lt].

The distinction betlveen an ADV and a wBS is often blurrecl !y 
".t-,"oaing 

the
ADV di rect ly  in t .  the wtsS wi thout  rephrasing i t .  This  b lurr ing must  be avoided.
The elements of an ADV arc procluct modules; they are specifi;d by nottn pltruses
that designate things, as in Figurc 5.4. Work brcakdowri structures for software



5.6 DEVtrLOPINCJ THE ARCT{ITEC'I ' IJRE DECON1POSI'f ION VIEW 181

ts are process-oricnted, hierarchical clecompositions of n'ork activit ies and

The elements of a WBS arc sl.rccit iecl by verb phroses that inclicatc actiotis to

tuk"n, or in Figures 5.4r1 and -5.4b (e.g., tttttLtoga project, tleve lttp soltware, perfornt

d). The elements of an ADV iue relatecl to the clcments in a 
YUI 

t V, embedcling

in the WBS thc work neeclcd to devekrp or otherwise obtain the software

Ies.

V) is to1
work

uct,

da).tE

i:t.i} i

The top levcl of your WBS shoulcl inclucle all oi the major work activities within

scope of your projcct; that is. the top levcl should encompass all work activit ics

assi ry  to sat is fy  thc requi rcmcnts.  constra ints .  and contractual  c t tmmitments for

ur project (e.g.. projcct manelsement. systeln analysis, stl l twarc clcvclopment.

rif ication ancl valiciation. ancl procluct delivcry). Each noclc oi thc WBS in ytlur

t ia l  pro jcct  p larr  s l rould be c lecornposed into sublevcls  unt i l  cach of  the fo l lowing

BS decon-rposi t ion cr i ter ia  arc sat is f ied:

h idc lcn complcx i t ics arc exposcd ( i .c . .  the j i lb  to  be dt lnc is  undcrstood) ;

gppr t r tuni t ics lor  rcusc c l l 'ex is t ing st l l ' twarc contpt lnents can be ic lcnt i l jed;

the nccessary l.rardwarc rcsourccs, such as computer memory and prclccsstlr

speecl ,  can be spcci l icd (which rnay resul t  in  rcv is ion o| thc hardwi i rc  requi rc-

ments) ;  and
':- 4. estirnates of'cl ' f 'ort rreedcd to clcvelop thc sol'tware catl be nladc.

Satislying critcrion I is nccessary in orcler to satisl 'y critcrion 2: this may not be

possib le wi thr tut  proto lvp ine,  l 'cas ib i l i ty  s tudics.  ancl  rcv is ion t t l '  thc rcqui rcments.

Also the cstin'ratecl el ' lort to {ind, asscss. ancl moclify n'rodules ttt bc reusccl nrust bc

balanced against thc cl ' l 'ort rcquired to devclol-r new modules. It is much bcttcr tcr

confront  theso isst tcs car ly  in  your  pro jcct  rathcr  thern la tcr .

The Wl lS dcpictcd in  F isurcs 5. -5rr  and .5. -5b is  par t ia l ly  c lccornposcd.  Elcnrcnts l .

2 ,41t ' t  f i ,  ancl  3.1.  3.3,  ancl  3. .1 should be expancled as nccessary to sat is fy  the WBS

deccxrposi t i i ln  cr i ter ia .  For  examplc.  c lccomposi t ion o[ 'e lenre nt  l ,  Manage Projcct ,

might bc as I 'ollows:

1 Managc Projcct

l . l  In i t ia tc  pro. icct

I  . l  .  I  tc le  nt i ty  s takeholc le rs

1.1.2 Dcvelop/c lar i fy  rcqui rcments
1 .1 .3  P repa re  i n i t i a l  cs t i r na t cs
1 .1 .4  P rcpa re  i n i t i a l  p ro jec t  p l an
1 .1 .5  Ob ta in  commi t t t t cn t  t o  t hc  p lan

1.2 C-onduct projcct

1.2.1 Measurc ancl  contro l  pro jcct

l : . 2  L -c l t r l  l t t t t l  c l i t ' c c t  pc rson t t c l
1.2.3 Cotnntunicate ar.rcl coorclinatc
1.2.4 Managc r isk

l . . l  Close t ru l  P lo jeet
1.3.1 Obta in product  accePtance

1.3.2 Conc' luct  post lnor tem sessio l ls

1.3.3 Prepare and distributc lessons-learnecl report

1.3.4 Assis t  in  reassigning pro ject  personnel
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Durinq planr-rir-rg the various paths in vor-rr WBS may be clecomposeci to clifferent
levels in  ordcr  to sat is f i r  thc WBS c lecomposi t ion cr i ter ia .  Fami l ianuurk , . , r , r^ . . i
complexi ty  lv i l l  rec lu i re less decomposi t ion to permi t  conf ldcnt  est imates thun ,  ; ) .1 :
kincl of rvork of uncertain complexity. An identif iecl opportr-rnitv tn, ,"ur. ui ,,1
cx is t ing module wi l l  rec lu i re lcss c lecomposi t ion i f  vou arc conl lderr t  thc can. t i , r " l . l
module lv i l l  be sui table,  ancl  more decomposi t ion to assess i ts  su i t lb i l i tvr r1, , , r . r_
less confident in it. The elements of a wBS arc typically decomposecl to t-hree oi
four  levels  dur ing p lanning;  one or  two addi t ional  lcvels  arc tvp ical ly  adc{cd c iur in 'q
execnt ion of  thc pro jcct .

5.7 GUIDEI, INI iS FOR DF]SIGNIN(;  WORK
BREAKDOWN STRUCTUITES

' [ 'he 
work brcakclown st ructurc (wBS) is  a funcianrcnta l  tool  I 'or  p larrn i r ru l  s( ) l twuru

; l lo jcct  ancl  l i r r  n tcusur ing and cr ln t ro l l ing thc pr( )gress of  l  pro jcct ,  i t  in tetnr tes t l ie
r l lanaser ia l  ancl  technicnl  act iv i t ics of 'a  sof twarc pr t t jcct .  A rvc l l -dcs ienccl  WBS is
thus an csscnt ia l  c lc tncnt  o l 'a  so l ' lwarc pro ject  l ranagcmcnt  p lan.  F- i l tccn gui t lc l incs
lbr  c les iuning work brcakcl< lwn st ructurcs aro i tcrn izcd in ' I 'ab lc ,5.2 and c l iscussct l
bc low.  Aclc l i t ional  guic lc l incs l 'or  us ing the WIIS to t rack thc pnruress o[ 'your  pro jcc i
arc p lesentcd in  Chaptcr  I l .  As inc l icatcc l  by thesc suidel incs,  vour  WBS shgulc l  bc
clesigncd ancl structurecl lvith thc sar"nc carc usecl to clcsign lhc urchitcctural viervs
ol ' thc sol t rvarc systcm or  pr< lc luct .

TAIILE 5.2 l ' i l tccn guidclines tirr designing work breakdown structures

( l  ui t lcl inc Work Br-cakclown

I :  I Jsc  the  r \ rch i tcc tu rc  I )ccompos i t ion  V icw (AI )V)  o l  thc  so l twarc  i r rc l r i t cc lu le  1s  t l re
t ras is  l i r r  devc lop ine  thc  Wl lS .

2 :  S t ruc turc  thc  A l )V  an t l  thc  WRS to  lac i l i tu le  work  ass ignrncnts .
3: [)cvclop uncl usc process-oricntccl rvork breakclown structurcs.
4 :  Embcd thc  wo lk  ac t iv i t i cs  to  c lcvc lop  and rnod i l y  p roc luc t  moc lu lcs  in  t l rc  WBS.
5 :  Par t i t ion  lhc  sco l tc  o {  thc  p ro jec t  iu to  no t  morc  lhan 7  o l  E  lunc t iona l  a reas  u t  t l t c

top  lcvc l  o f  thc  WBS.
6 :  L i r l i t  thc  lan-ou t  o f  cach c lc r rcn t  ( i .e . ,  the  scopc  o f  cach c lemcnt )  in  thc  WI IS  lo

scvcn o l  less .
l :  L im i t  the  max imunt  c lep th  o f  the  WBS to  s ix  o r  l cwcr  l cvc ls .
f i :  I Jsc  a  dcc in ta l  numbcr iug  sys ter l r  t r r  svs te  n l r l i ca l l v  i c len t i l y  work  nc t iv i t i cs  anc l

l l r s k s .
9 :  A l loca tc  p l io r i t i zcc l  rcqu i reme n ts  lo  c lcve lopme n t  ac t i v i t ies  anc l  tasks  in  thc  WBS.

l0: Dcsisn thc WllS top-dorvn, bottont-up. ar.rd rniclcl lc out.
I  l :  Usc work packages to speci ly project tasks.
12: Analyzc work packages lor dcsired propert ies.
l3: Dcrivc the scheclule network lront thc lvork packaees.
l4: Deterrninc resource requircmonts using lhe work packages and the schcdulc

neiworK.
l5: Rcvise and claboratc thc WBS periodical lv and as events cl ictate .
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BS Design Gtideline l: Use the tlecontposition view o.f the softwure architecture

DV) us o busis .l i ;r t levclopirtg the lV BS As il lustrated in Fieure .5.21, the elenents

an ADV are denoted bY noun phrases; thev are things. The work to develop the
rnents of an ADV is cmbeddcd in the WBS by adding appropriate verbs to the

phrases in the ADV.

Design (juideline 2: structure the ADV to fucilitate work assignntents The
position view o1 the software architecture embedded in the wBS shoulcl

ide opportunr t les lor  concurrent  work act iv i t ies.  For  cxample,  the hardware
r, f inancial transaction, diagnostics, and cclmmunication modules in Fisurc

can be clcvclopccl or cttherwise obtarined by cliffcrent tcarns workinrt copcur-
ly ;  the COMM packaqe can u lso be orocurcd concurrent lv .  S imi lar ly  t l rc  va l ida-
proccssor, rccorclcr, and terminatclr moclules of the financial transaction
ule can bc clcvclopccl by inclivicluals or teams working concurrcntly on the
ules.

Desigrt ()tLitlclitrc 3: Dcvaktp untl usc proL:ess-oricntc(l work brauftdoh)p strLt(:-
As i l lustratecl in Figurcs 5.-5rr ancl 5.-5b, a WISS spcci l ies work activi t ics, tzrsks.

the conta inment  rc lat ionships among thcm. Each act iv i ty  and task is  spcci l ied
verb phrasc that  inc l icatcs act ions to bc takcn.

Dasigrt Guidclinc 4: Emltetl Iha work at:tivities to tlcvcbp untl motlif,v
l rtuttltr. lcs in thc wRS 'l 'hc 

activit ics ancl tasks to clcvclclp rlr otherwise
in thc nroc lu lcs in  thc c lccomposi t ion v icw of  the sol ' twarc archiLeclure in

-5.4 are en.rbcclclccl in the wllS of Fisures -5.-5a and .5.-5b by convertin-e the
n phrascs in Fisure 5..1 to thc corrcsponding verb phrases in Fisures -5.-5rr
5.-5b.

Design Gtrillclina -5: l)urtitirttt lhc.sr'ope ol tlte prrtjt'cl ittto trttt tnort: tlurn scvcrl
ight.funt:t iortol urcus ut the top lcval of'the wlts The top lcvcl ol 'a wBS should
i t ion a l l  t l . rc  work acLiv i t ies to bc accompl ished into sevcn or  c ieht  c lcrnents,  as

tecl in Figr"rres -5.-5a nnci 5.-5b. L,inrit inc the number ol activit ies tt) scvcn or
e lencnts t r t  thc top lcvel  fac i l i ta tcs managcmcnt  o l  the in te l lectual  comolexi tv

pro ject  bv par t i t ion ing i t  in to a smal l  numbcr of  work act iv i t ics to be d i rcst lv
agecl by you, thc pnljcct managor, and by thclse who report dircctlv to you.

inatc act iv i t ics and tasks are assigned to tcam leaders ancl  team membcrs
are respclr.rsiblc lbr those activit ies and tasks

Desigrt (]uitleline 6: Linit the fitn.-ortt of'euch clentenr in the wBS to seven or
Thc fan-out  o l '  a  wBS elcmcnt  is  the r rumber of  branches connect ing an
t  to  r ts  immediate suborc l inate e lcments.  As descr ibed above.  one ro le of  a

S is to clesignatc roles, responsibil i t ies. ancl authorit ies in a software projcct.
it ing I 'an-out has the advantage of controll ing the complexity of each work activ-

by l imiting the numbcr of suborclinatc activit ies or tasks that must bc managed
accomplish that work activity; intelloctual manzrgeabil ity of a project is thus

ined. This aclvantage is not dissimilar to the aclvantage gainecl ty iimitlng tnc
t of product modules in the architecturc decomposition view ol soft ',vare

tecture.
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Chapte r  3.  Thosc reqt l i rcments should be a l located to the h ighest  level  act iv i ty  to
which thcv i lpplv ancl bc "flor'vecl down" to the dcsccnclents of that uctivitv.

BS Design (lritleline l0: Desigrt thc WBS Iop rlown, bottom ttp, antl mitltlle our
pesigninu a WBS is be st cli lnc iteratively by intcrleavine tclp-clown. bottom-up. ancl
middle-out stratcqies. In this regarcl the cognitive processes involvecl when develop-

ing a wBs (i.e.. clesigning i i softwarc project) are not unlike those observed in
igners of software IWalz93].

Top-down c lcvelopment  o l '  a  wBS proccccls  by par t i t ion ing the scopc of  the
into a set  of  top- lcvel  act iv i t ics and successively  decomposing act iv i t ics unt i l

set  of  tasks is  speci f icc l  that  sat is l 'y  thc WBS dccomposi t ion cr i ter ia  l is tcc l  abovc.
tom-up dcvcl t lpntcnt  of  Lr  WIIS nroceecls by ic lent i fy ins a sct  o l ' t i rsks that  rnust

per formccl  and groupins re late c l  tasks in to act iv i t ics.  Mic lc l le-out  c levc lopnte l t  11f
WBS ploccccls by idcnt i fy inu a rnid- lcvel act iv i ty that must be perlormcci.  c lccom-

ing i t  in to tasks and/or  subordinate act iv i t ics,  grouping i t  wi th s inr i lar  act iv i t ics
ind conncct ins Ihc rc latcc l  sct  o l '  act iv i t ics to a h i - r :he r  lcvel  act iv i ty .

BS De.;igrr Guilclirrc ll: Use work ptt'kugt'.s to sJtet:ifv devalopnturl trr.siis Work
:s arc speci f icat ions for  thc act iv i t ics ancl  tasks in  a wBS. ' l 'asks ar .c  t l rc  lowest

I elct.t.tctlts irt thc WIIS. Work packac.es lbr activit ics arc aggregatit lns of work
for  subordinate act iv i t ies and tasks.

A work packagc should cc lnta in:

. thc corrcsptlnclinq WBS nunttre l i tntl nan.r,:,

.  a  br ic l '  c lcscr ipt ion o l '  thc task.

. cstimatecl cluraticlrr,

. resourccs ncedccl.

. predcccssor ancl strcccssor tasks.
' work proclucts to bc producccl,
'  wolk proc lucts that  rv i l l  bc p laccd uncler  vcrs ion contro l  (bascl incc l ) ,
.  r isk lactors ( i .e . ,  potcnt ia I  problents that  miqht  in ter ferc wi th succcsst 'u lcomple_

t ion of  the work packagc) ,  ancl
' objcctivc acccptancc criteria firr thc work proclucts seneratccl by thc task.

A ternplatc l ' t l r  work packnge s is  i l lust ratcd in  Table -5.3a;  an examplc is  prov ic lcc l
Tablc 5.3b.

BS Desigrt Clrtidclina I2: Anulvz,e vt,ork puc'huga.s for tlt:.;irL:d properties The
ibutes of rvork packagcs, anc{ collcctions o[ work packaucs, can be analyzecl to

ine various proiect f 'actors. For cxample . thr: estinratccl cost of personnel tct
ute a work package can bc cleterminccl from thc numbcrs ancl kinds of people
i f ied and the cst imated c lurat ion of  the tarsk.  In  Table 5.3b,  thc cost  of  pcrsonncl

the loadecl salarics (i.e., pay plus overheacl) for 10 staff-weeks of senior desisner
Thc cost of othcr resources can be similarlv cletcrninecl: the workstation and

ware tools in Table 5.3b may bc available at no cost, or a cost to be borne by
task, or the cost may bc amortized across this task and other tasks that wil l use

e of  the WBS.
Ital effclrt, and
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-l ' , \BLE 
5.lA Template f 'or uork p:rckuges

Task idcnti f ier:
Task descript ion:
Estimated duration:
Rcsrlurces needcd:

Personne l :

Sk i l l s :
Tools:
Trave l :
Other :

Predecessor tasks:
Succcssor  tasks :
Work products:

Basc l  i  ncs :

Risk I 'actors:
Acccptancc cri tcl ia:

"WBS nurnber  anc l  name-

"brief dcscript ion"
.clays or wcckso

.numbers of people needecl to complctc this task>

.personncl ski l ls neeclecl to complete this task"

.soltwi irc ancl hirrclware neeclccl"

"to where'? for hor.v krng'J"
<other rcsourccs needcd 1o conrplclc t l r is t :rsk"

"to bc complctecl lrcforc this task cal l  bcgit . t '

" to  s tu r t  a f tc l  th is  task  is  conrp lc tcd"
<oL l tpu ts  o f  th is  task"

"work 
pnrducts kr be placccl undcr vcrsion control>

<pote  n t ia l  p rob lcms l i r r  th is  task"
. lor thc work proclucts o1' this t l tsk"

TAIILE 5.3It A work packagc exarnple
' I 'ask 

idcnti f ler:
' l 'ask clcscript ion:
Es t i rnu tcd  c lu ra t io r r :
I lcsourccs nccclccl:

Personncl:
Sk i l l s :
' l -ools:
' l ' ravc l :

I)redcccssor t l tsks:
Succcssor tasks:
Work proclucts:
l lascl incs crcated:
Risk lactors:
Acceptancc  c r i te  r ia :

3.2.2. I  I)csign transaction proccssor

Spccity intcr-nal architccturc ol '  thc lr iutsuctiott  l tr t lccsstlr  t t toclulc
2 rvccks

2 scn io r  tc lccom c lcs iqncrs
Designers rnust know [JlvlL-

Onc workslat iou ruttning Rapsocly
' l 'hre 

e clav clesigrr rcviclv in Sln l) icgo l i rr  2 pettple

3.2. I  l )cvclol) svstcnl alchitccturc
l. l .?.? Inrplcnrcr)t  transactl()n proccssol '
Architccturl l  spcci l icat ion l i rr  transuction l l rocoss()r ancl tcst plan

Architcctural spccif icat ion l 'ot '  t t-attsactiort proccssor ancl tcxt l t lan
Dcsigne rs not iclcnti f iccl

Successl 'ul  dcsign inspcction bv pccrs ancl l tpprovtr l  ol  tr t tnsrct ion

proccssor clcsign by thc sol ' t lv i tre arclt i tccl

thosc resources: the cost of' travcl can be detcrminccl ancl incluclecl in the cost ot

cxccut ing the work packagc ( in  Table -1.3b.  two round t r ips to San Diego and 3 days

travcl  support  lor  2 peoplc) .
'[ 'he cstimatecl costs for n collection ol'work pirckaqcs can bc aggrcgated (i.e.'

ro l led up)  to detcrmine {he e lemcnts of  cost  l t r r  var ious k inds of  rc t iv i t ies ant l

to cletermine the overall cost cstimate for thc parent activity. Estimated costs of

clevclopntent tasks and activit ies can be rolled up to providc an estimated cost for

sof twarc developmcnt ,  which can bc used as a basis  o l 'est imat ion for  thc '  cnt i re

project. For example, a project would be estimatccl to cost 11;100,000 USD if softwarc
cleveiooment was estimatecl to cost $50.000 USD and was estimated to be 50'/, of

:
i

t
!
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overail proJect cost (-5{)%, perhaps cletermined from historical clata 'vithin the
organization)'
i  I f  the ro l l -up of  costs resul ts  in  an est imr i te  that  exceeds the constrarnt  .n  the
p.j.:]lijl.jl,l::.* stlrr at, rhe rop tevel ancl reallocare porrions of rtre budeer

:e this task>
r is  task>

t is  task>
rcgtn>

rion control>

-

processor

io activit ies ancllasks in a top-clown manner so tl.rat the allocatio", ,., ' ,n",,,t,,r i i-
hate elements of cach activity clo not cxceed the amclunt allocated to that activitv.

is may ir.rvolve eliminati.n-g or simplifying some procluct ..qrir",r-,"r,1.r-""J",
urr ing greater levcls of r isk.

Bs Desi,qn (ltLidclinc l3: De rivc the .sr:herrrilc nctwork.t'ront the work pu<:ktr,qt:.r A
redule network I 'clr it sct ol tasks can bc constlrctec'l from thc clurations- nrr).r,cr-<-' r  r ( r )N5 uan r lc  consl r t tc ted l rom thc c lurat ions.  prcc lcces-
;, ancl succcss.rs .l '  thc w.r'k packaecr; 1'. i- t l- i.sc i.asks, as expiaineci in the t,ol_
tl-i,:::ll:1." 

:]l 
n]'r 

. chapter. Consrr.ucring rhc schcdutc ncrwork rnay rcvcal
rnt inui t ics.  c ircul .r i t ics,  ancl  othcr incrnsistencics anr.ng pr.cdccessor ancl suc_
rr tasks that can be rcs.rvccr bv i lcrat ivc rcf inemcnt r f  thc w.rk packagc
i f icat i t tns.

BS Dcsigtr ottidalina l1: Dctcrnin( rc.\()ttrce rL'Llttirctttcttt.; tr.sinu Ilrc work pucktrge.s
d the st'hatltt lc netvttrtrk l(nowing the tinre in thc schcclule *hen various tasks
g p lanncd. l r ) -occur  pcr ln i ts  c lc tcrnr inaLion of  the c latcs when varrous k int ls  of

::.,].T.::,:'1,,-T..lc,"l".u 
ancl,rhe 

llyrarigns lor which rhcy wilr hc recluirect;
exantp lc '  the nccd dalc l i r r  thc unic lcr r t i l icc l  scnior  c lcs igncis  in  F igure -5. -5b carr
dctcrn l incc l  l l - i ln l  thc c lcvc lopr lent  scheclu lc .  I l ' the ncccl  c latc  is  thrcc nr<l ' ths
;e,  thcrc is  ac lec luatc t inrc to i rcc lu i rc  thc c les igners;  i l  thc neccl  c latc  is  ncxt  wcek.
are prc lbably i l r  b ig t rouble bccausc l 'a i lurc to cc lmplete thc work p lckape .n:c lu le wi l l  c le lav subscclucnt  tasks a 'c l  might  tJe lay complct io '  o f  thc prr ject .
ourcc pr.l i lcs I 'or the vari 'us kincls oi rcsources nccclecl can be proclucccl by
ming up lhc rest lurcc t 'eqt t i |eutcnl .s  r lc l ' ( )ss thc scheclu lc ,  as i l lust ratcd la tcr  in

:BS Desigtr Guidcliilc l-J: I?t't'isc und clultrrotc tlrc WBS pcrirtliutllv utttl us evt,,t,t

f l { | . .^* : lc1 lents 
o l ' thc in i t iar  wf lS arc crcc, , ' rposc.r  ro levels  ihat  sat is ly  the

decomptlsit ion critcri i l . As thc prtlect cvolves, unclerstancling qrorvvs ancl cir-
tanccs changc; increltsecl cletail can bc at.lclccl to facil i tate wnrk,irricn,nonrs to

chaptcr'.

tviduals ancl tcarns. Acrclit ionar work clcmcnts milv bc icrentif icci ;; l ; ,;;;;*ised' The WBS sh<lLrlcl be trpclatcd euch montl 'r in a roll ing-wirvc milnn.,r. Alsc.rts such as majr l r  changes to 'cquirer lents,  schcdure, and rcsourccs must bc
i t : .1i"  

.  reviscd wuS. ' f rre wBS must bc placed uncler versirn control  to clear ly
r l r ,  l h . r  - " ' - -  . , . r  . ,  . - - . i

v r  L v  v r u a t r  r , yt i ly  thc current  vers i< ln ant l  to  prov ic lc  r i  h is tor ica l  recorc l  o l ' the cvolLr t ion o iWBS.
An^al tcrnat ivc aJrpr .ach is  to  in tcrch. 'gc thc ' rder  o l  guic le l ines r .  12,13,  and
,byltt j 

clcveloping the scheclulc networf and resource estimates lbr each task inschedulc network (guic lc l incs r3 arncr  14)  anci  then using the schedure nctworkresourcc estimates to spccify and analyzc trre work packages (guidelines I antl:-In any case, rrs will be shown in cihapier g, work pa.tngJsp.c-ifications fbr the
ll,:]tT:",t 

are essen.ti.l f 'r anocaring trre work to deveropmenr teams ancrlng the progress ol their work.
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5.12 KEY POINTS ()F CHAPTEIT 5

.P ro jec tp l i l nSmus tbccons i s ten tw i thp roduc t req l l i r emen ts ; yOucanno tp repa re

o'fi,,n for cleveloping a soltware prociuct if you don't know what product to

r make '

. The mofe you urrcierstrrnd about thc prorluct to be made. tlrc morc confident

i ,  you wi l l  be in  the c leta i ls  of  your  p lan '

, . n project plan n.rust. be updatecl perioclically and as events dictate using a

roll ing-wave aPProacn'

.  Your in i t ia l  p lan and sut- rsecluent  p lans tnust  mainta in a balancc amonl l  requi le-

ments,  schedulc '  budgct .  and resourcc avai labi l i tv '

.  Esscnt ia l  c lcmcntsot 'apro iectp laninc luc icawBs,anact iv i tynctwcl rk ' resource

nrofi lcs for thc various kinds or resourccs, and slrategies l irr dealing with iclenti-

i iccl risk l 'actors.
. , l .hc lv.rk brcakc6wn structurc (wBS) is a lundiimental tool for planning.

t rack ing.  ancl  contro l l ing a sof tware pro jcct '

.  - fhc archr tccturc deconrposi t ion v icw (ADV) of  the sof twt t rc  a l 'ch i tcctu lc  pro-

viclcs thc bitsis l 'or developing a WIIS'

) . J . l

l
: . ' l z

. Thc ADV is procluct-oricntecl' noun phrases

. Thc WRS is process-or ientecl ;  vcrb phrascs

tasks.
.  t js inq thc guic lc l ines for  dcs igning a WIIS wi l l

with thc sanlc cilrc thrt is usecl to clcsign the

.  Your in i t ia l  WBS shoulc l  be dccompt lscd t t r

cr i ter i  a .
.  Work packagcs arc the spcci f icat ions for  tasks

.  Work packagcs f t l r  ae t iv iL ics l l te  aqgrcgl t t ions c l l

tasks and act iv i t ies.
. ' l 'hc schecl-rle nctwtlrk, rcsourcc rcqulremcnts' cost cstirtratcs' anci risk Iactors

can bc dcrivccl irorn work packaues'

. . I . h c c r i t i c i l l p a t h t l c t h t l c l ( C P M ) c a n b e u s e c l t O d e t e r m i n e t h e m i n i l n u m e s t t -

n a t e d c l u r a t i t l n o t a p r o | e c t a r r c l t l r c s l a c k t i m e s a s s o c i a t c c l w i t h n o n c r i t i c a l
tnsKs.

.  ' [hc I ' rogram Evalu l r t ion ancl  Rcvicw' l 'echnique (PERT')

rn inc thc t i r r rcs.  at  v i r r i t lus lcvc ls  o|  pr t lbabi l i ty ,  rcqui rcd

stones. inclr.rcling the Iinal n"ri lcstonc'

'  A task-Gant t  char t  can be usccl  to  c lcp ic t  thc cr i t ica l  path '

for noncrit ical tasks, ancl clctcrminc rcsollrce pro{iles ior

arc usccl to sPccifY things.

are uscd to sPecifY activit ies and

cnsurc that  thc WBS is  designed

product .

s r r t i s l y  t he  WRS c l ccon tpos i t i t t t t

ancl  act iv i t ics in  thc WBS.
'work 

packages ft lr subtlrclinate

can bc usecl to detcr-

to reach Project milc-

i l lustratc slack timcs
the virrious kinds of

to be
require 16
iresoulces

;be com-
ilability

res()urces.
. A resourcc-Gantt chart can be usecl to clepict thc rcsourcc loading for various

resources.
.Accep tab le t l p t i o r r s |o r recc lnc i l i ngschedu le / resou rcecon f l i c t s i nc lude recon -

t i gu r i ng theschcc lu lene twork , cx tend ing theschedu leso tha t fewer resou rces
are nceded in peak weeks. adcling more resources to maintain the schedule'

u*ing ,.,-,,,r" procluctive resources so that fewer numbers zlre needed' descoping
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the requircments so that fcwer resourccs ancl less time are necdcd, ancl con-
binat ions of  the above.

. Unacceptitble options for rcconcil ing schedulc/resource conflicts includc pro-
ducing i in untcalistic plan that has no chetnce of being successfullv imple-
mcntcd:  p lanning for  over t ime;  ancl  rcc luc ing or  e l iminat ing c lual i ty  contro l
tasks such as inspect ions.  rev iews,  and test ing.

. Rcsourcc profi lcs can bc used to ctrlculate effclrt and the costs of the various
resources: project scheciule can be determinecl from the crit ical path or frorn
PEIIT c i i lcu lat ion- .

.  SEI .  ISO, [EEE. and PMI provic lc  f rameworks.  s t i indards.  ancl  su ic le l incs t i r r
pro jcct  p lanni r rg lcchniques (see Appcncl ix  -5A to th is  chapter) .
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EXERCIStrS

5.1.  L is t  and br ief lv  expla in thrcc I 'actors that  might  prevent  vou.  as thc pro jcct

l.nitnascr, lrorr preparing a pro.iect cstir.nate that has a 90'2, or grcatcr proba-

bi l i ty  o l 'succcss.

5.2.  The assumpt ions on which your  cst inratc ancl  your  commitmenl  arc bascd
must be documcntecl and acceptccl by vour manager ancl vour customer. List
and bricllv cxplain five (relcvant ancl reersonablc) assumptions vou might
make in prepii l ing au estimate that woulcl be acceptcd.

5.3. The architccture decornposition view depicts the hicrarchical "is-part-of" con-

tainment relationship among software modules. List and briefly explain the
clesirable attributes of soltware moclules in an ADV.


