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scope of the project in the least amount of time under known constraints (e.g.,
resource availability, regulatory requirements, ete.).

Planning complex projects often requires the synthesis, scheduling, and
15 coordination of the activities of many individuals having expertise in distinct

disciplines or professions.

In most cases, each discipline or profession will have developed, and formally
documented, a body of knowledge that is considered to express its best practices.
Generally, each body of knowledge will describe proven and optimal approaches used

20  to achieve specific outcomes associated with the discipline or profession (e.g., the
extraction of a wisdom tooth by a dental surgeon, or the design of a user interface for
a computer sofiware application by a software engineer).

The approaches described are typically represented in the body of knowledge
as a series of interdependent activities.

25 Combining the activities from more than one body of knowledge into a
coherent and optimal whole, as represented by a project work breakdown structure
(WBS) and work flow, to satisfy the set of outcomes anticipated by the scope of the
project can be daunting, given that the project planner must rationalize, synthesize,

and set dependencies between hundreds or thousands of discrete activities from the
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produce at | eastodimsef&ubwizdge involvedcowitdeuttavingtihe bdirfif bf Sipeakpachll 6f thehe
present inventi there is provided a process for generating a project
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wor k br eakdown ‘gﬁqlﬁl&eﬁlpépmgpn%nd rel ated work flows, conprising the
steps of, selecting an existing project WBS, the existing project. WBS .10
having rel ated work fl ows, selecting at |east one desired outcone for
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I n accordance w th the, second aspect of the present invention, there is
provi ded a pr oa@&ﬂmﬂ%@saﬂa@qtﬁﬁ% a5 dis aelategoyark slossibye ientifyingcthe mwst \\BS)
and rel ated td } i . al, | east
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out cone 2 flow have been compared to the activities of the project WBS and related work flows
being generated, adding any activity in the first associated work flow which is not
20 already present in the project WBS and related work flows being generated, adding
activity dependencies which should exist between any of the added activities and any
activity already present in the project WBS and related work flows being generated,
and introducing summary activities, when required, into the project WBS being
generated when lowest-level activities from the first associated work flow are added.
25 In accordance with the second aspect of the present invention, there is
provided a process for generating a project work breakdown structure (WBS) and related
work flows representing the minimal work to produce at least one desired outcome,
the process comprising the steps of, viewing a set of available WBS templates, viewing
a set of outcomes within and outside the scope of each WBS template from the set of
30 available WBS teraplates, selecting a controlling WBS template from the set of
available WBS templates for a project WBS, selecting at least one desired outcome

from the set of outcomes for synthesis, said at least one selected desired outcome
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fl ow, determ ni ng whet her ea activity in the first assoc
25 is &lready ;&Ylg%@ﬁtemhngn@JWH}’BStan@\Bsr@atadmﬂaﬂews\mrk flows be| ng

generated by startipg. rﬁghteqﬁtmtfo N ec? h%Ctr's\é' A b i
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associ ated work flow an upstrea 1% he

first associat @domderkafoﬂoows ﬁafglendmm%apﬁ}jweﬂﬂr@kgm sé:?@ﬁ:te\(WB @feldt@at?
roject WBS and ated work flows be ener at ed, addi ng an activity in
!to heJ first assoctof hﬂ“’w&’pm%&ﬁmﬁ’ﬁof §e§1ﬁ‘g’cngeﬂ %Hgylngﬁﬁggg@mp%tqfﬁéa pradgdéct

30 WBS and rel aypd, é@écﬁndg hOWsst BRd a&&&e&&&h@f@ sgeﬁkhg A%t RGO }%Eéﬁected

dependency whi ch shoul d”exi st between any 0 act|V| res and a
activi 28§ al r eadysifadanitgome havidgn first mse@ate@\%rlaﬂdwroemenhg\mrekwcbﬂkmﬂs bei ng

generated, and 1ﬁt91td619gn'ﬂ%htna%tlv1lfles And synthesizing the first associated work flow with the

project WBS and related work flows being generated according to the selected
controlling WBS template by, identifying the most downstream activity in the first
associated work flow, determining whether each activity in the first associated work flow

25 is already present in the project WBS and related work flows being generated by
starting with the most downstream activity in the first associated work flow and working
upstream until all activities -in the first associated work flow have been compared to the
activities of the project WBS and related work flows being generated, adding any
activity in the first associated work flow which is not already present in the project

30 WBS and related work flows being generated, adding any activity dependency which
should exist between any of the added activities and any activity already present in the
project WBS and related work flows being generated, and introducing summary
activities, as appropriate, into the project WBS being generated when lowest-level

activities from the first associated work flow are added.
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activities, as appropriate, into the project WBS bei ng generated when

| onest-1level activities fromthe first associated work fl ow are added. 2a
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aspect of the present invention, there is provided a systemfor generating
a project work breakdown structure (WBS) and related work flows

conprising, neans f ol RcoRLEEitAShd AN bisFect 8 he PrédeAinVBS d:E Mikra i Eplo ded
project WBS and at | east one desired outconme, neans for storing the
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associ at ed wor KEFFBWOT SRR ‘%&F“W’ﬁf ﬁ‘é%qcif?tﬁg viiHba setRfdirgrdsdingd WBHRI ow

and 10 appr opr i @nplafseAns B ideMiitiSloWebNet dachyinbesid WBP iﬂaﬂieg&ic%ha‘ésw K
flows being generated according to the controlling WBS tenplate. An.
enbodi ment of e thewteredisshoflackivities seesssarpgd prasiuce efid ableastemertsined

activities and Y 2 Gl ich.has alread een derived from
an organizati Ooﬁﬁédrfé%ﬁtl?f%ﬁ@ﬁ%ﬁ%%@ Segéleg%c%pggse%%fi @f’f&i%n‘g"r"&?& Sﬁﬂlﬁ‘g an
optim zed work dshaniatddwotk flow eaplantans fortshathaasing a@ RitcidepwofkovaRf 0j ect .
To acconplish this, the conditiognal .execution _requirenents of each

activi 8y 1equi rAPEraPHalsSHIGRAEY actiypfissivithdhe projact BRS andaelatedyrask flews beirgni ned
to identify theehghicdhedrdihyldheSontalifh WHSleRflaeCOMPl eted to arrive at the
e as (6] e

outcone. Starting w _ ‘theSe activities, a determnation is
made as to whet her theembodivienyof hisinverdibp yiflizeeatsinige s of sobyreditndant

project work pl . d activyity.is.not sen t should he, it is

i nserted into iat%gvmg% ?’E"E%‘ftl"d@s{%ﬁtpf‘%ﬂeqchest HBIG ﬁ@ﬁ éh?a@%ﬁ&P%e‘aY%EW
structure and idsgdritdtied'sicatrentgiecesteskand ket dhifds, RASBANLALSRERRE] 3RFk flow
successor activity al readﬁmpr esent in the project's work breakdown

struct it e. Wor RYHYreIpest t@ p desBpg ontsemsp fresrroigehi kb ageomplishthisdbati i ed
| ast activity, thACES VA i | QR | t-1 oni r k.
flow linki ngycgﬁtﬁlglrtllﬁgs un'? ?@nall%ﬁhiar%%n%tﬁto?gg&% %&%tgq%é%tegsw S C?I%LIQ% a\(l)%eté'hfé%
out cone have hacomparsirdargdelyaxammsel toiidentifiitigheat of estélitisuwhivhymust be

activities are also .introduced.int th r.oj ect,' rk.breakdown structure
as the | owest - ng’g)ﬁ)etg@{q JFive gL thg, %%%%%E%&*ﬂgwﬁ’rfi‘ﬁig%ﬂ%ﬁﬁ@e aclyd&sghat ed
wor k breakdown deteimiiatibg i @A8¢ & 1©-wiklher the activity is already present in the subject

20 project work plan. If the activity is not present, but should be, it is inserted into its

correct position in the project's work breakdown structure and is linked into the work
flow for each predecessor and successor activity already present in the project's work
breakdown structure. Working upstream along the process chain from that identified
last activity, the process of activity insertion/positioning and work

25 flow linking continues until all activities in the process chain of the outcome have
been considered for insertion. Higher level summary activities are also introduced into
the project's work breakdown structure as the lowest-level activities are inserted by

referencing a designated work breakdown structure template.

30
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DRAW NGS Fqr .a npre conpl ete understandi ng of the present invention, and
the advant'sg@¥etRhkreof, reference is now made to the fol | owi ng PCT/US01/07392
descriptions taken in conjunction with the acconpanying draw ngs, in
which: 5 Figure ' I iragramil|ustrating an enbodi nent of the
out cone-driven ﬁmlﬁﬁgﬁmﬁ@g@#ﬂﬁ%@mﬁm the entity
rel ati onship di agramfor an enbodi ment of the | anni ng system dat a
repository; 2c 6 Sept®rBE0OToCORDIAS mdewmnm‘&@m#mw@tﬁngm@thsa is a

Synt hest s pr oceneanebfiatradt iehodRubyhad s B RIGITRE0EPIE o par

of the outconme-anjunetion withkhé haongnyingsirsvipeodesdicth Figure 4a is a flow
chart illustrating the first part of the outcone-driven work flow
reductien process; Hrigufeel #h Hiscladibiaw Thakitidg dnushbfihBgt Jike &ﬁe&ﬂg-dﬁ?i%h
of the outcone-driven work flow reduction process; Figure 4c is a flow
chart il IustratWQpréﬂ—’\W&Yﬁ@m;hi rd part of the outconme- 10 driven work flow
reduction process; Figure 5a is an exenplary WBS Tenplate that is popul ated
with sanple data t HéEpuie shoed ths ettite rélatoishiy dingamBS4in embblgnax afmiees of
the Qutcone-Dri Yen.W)rk FLow Synt hesis and Reduction Processes; Figure 5b
is an exenpl ary Wge%@fe%iﬂ%womrxs flow that is populated with . 15
sanple data followi ng first execution of step 4.1; Figure 5c is an

exenpl ary project WBS and work flow that is populated with sanple data
foll ow ng second execution of step 4.1; Figure 5d is an exenplary project
WBS and work flow that is populated with sanple data followi ng third
execution of step 4.1; 20 Figure 5e is an exenplary project WBS and work
flow that is populated with

2c
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sanple data follow ng fourth execution of step 4.1; Figure 5f is an

exenpl ary. project WBS and work flow that is populated with sanple data
fol | ow ng fWDtA/6&8ecution of step 4.1; Figure 5g is an exenpiffuXoiafsy.ect
WBS and work flow that is populated with 25 sanple data follow ng sixth

execution of step 4. gyl j | ar roject WBS and work flow
for all outcones w tfﬁgﬁEB?ﬁgeggggggg%%&%%rﬁétB?‘T‘@?‘&BS“@Q@G‘WGEM@I es
1 and 2 of theflowt Hothesimproess; work fl ow synthesis process; Figure 6b is an
exenpl ary project WBS and work flow that is populated with 30 sanple data
fol lowing first exe®igiroGbas a SbRizhdrt 01/ 67291

PCT/ US01/ 07392 Fi u[r”gem6c IS an exenﬁuzfra‘?&ﬁggé%@wgﬁ@emﬂw Rhat is
popul at ed wi t hWORFPPY syBthgsis gracess ng second execution of step 4.1; Figure
6d is an ecﬁerrpl ary proj egt _\Agﬁsoand work flow that is populated with sanple
data follow ng thir di@kedais ofiowkchat dustatine the FisOpdioft : ary
proj ect WBS anﬂ W}&Eﬁdogw used as the stargti ng pgei[rﬁt tfﬁ%rng?(%%pﬁﬁg %HHJ

Qut cone-Dri ven (br OWHRREEEt i on Process (i.e., before the reduction of
Qut cone 02); Figur eF7b shows an exenpl ary project WBS and work flow

resul ting fromthe THBPERER IShQW chamh Hhngatingsthe saspadpeatef the Satcat-deinen Dri ven

Wor k Fl ow Reduwbi-pﬂoﬂz(}e&{cggﬁgﬁ,cegTAl LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS The fol l ow ng deScripfion is of the best node presently

contenpl ated for cgy . | ntion, Thjs description is not to be
taken in a limting %ése, 15%340&?%&”@'(%%%“ @P %W%@@%@me—

descri bi nd® hedrijeanewark flow rsiupli®@spretesshe i nvention. 15 The scope of the

i nvention should be determined with reference to the clains. This node may

be characterized asFiguféf£ishasee WHIRirh : i.s: redyction

approach. The pl anner may st art&gg%%esi_s an Qtree ug%ébg)ﬁiavixﬂ‘ﬁﬁgfﬁig?ggﬁ '

empty plan or WPt ug e erntroling WHSTHR ds axhmplrn vf ihe Oaltend: Didén WK

breakdown str ' I ired for the scope of the project
HgH S Rat MU RCdh PR

bei ng planned. T I on B2 chosen froma set of known and
useful "stock" plans: St ock” plan is revious|y constructed work
br eakdown st ruct ur 2§ lﬁﬁsjb lﬁ%ﬂ eﬁfﬁ‘%ﬂaﬂ BW“%SE‘““I work Tlow that is populated with .

15  sample data following first execution of step 4.1;

Figure 5c is an exemplary project WBS and work flow that is populated with
sample data following second execution of step 4.1;

Figure 5d is an exemplary project WBS and work flow that is populated with
sample data following third execution of step 4.1;

20 Figure 5e is an exemplary project WBS and work flow that is populated with
sample data following fourth execution of step 4.1;

Figure 5f is an exemplary project WBS and work flow that is populated with
sample data following fifth execution of step 4.1;

Figure 5g is an exemplary project WBS and work flow that is populated with
25  sample data following sixth execution of step 4.1; '

Figure 6a is an exemplary project WBS and work flow for all outcomes within
the scope of the controlling WBS used in examples 1 and 2 of the outcome-driven
work flow synthesis process; ‘

Figure 6b is an exemplary project WBS and work flow that is populated with
30  sample data following first execution of step 4.1;
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(with conponent activities |inked to appropriate instructional content),
whi ch havewcp(gl%gﬂ useful on past projects. Each stock plan describes the

work necessary to hi eve.one or nore outc | n the,synt hesi SEHHI1/07392
reducti on approach gﬁ&“raé\?é? %?qurydﬁgkeﬁ %r%‘d?‘lvﬂ% %@‘X@%ﬂ%w 3pd Witk
work fl ows necesaﬁﬂé/d&@fmb'ji@/&cgﬁ&Ek&qtioﬁ)gf&@lgfﬁﬁ;nOt present in the plan

and by de-synthesrzing, or reducing, the plan's work [l ows by renoving

activities that are ' %ggg | _ I .
present in the plan, §%l.'f&'| %{S?ﬂ%g(?@g}l%?b ﬁﬁe . in%gggg@#éf%fgpékyquw“h
di scl osed to asaifple dwd follphdmthid dxyctiomeoflsteprgl;a 30 work breakdown
structure (WBS) and work flow for a project based on the explicit selection
or de-sel ectsi on of qr{%@:@rm(sﬁéwbxnex 1%@@&6@@3&5&%&@%@%@%:@ 4 6
Sept enber 2004 WO 01/67291 PCT/ US01/073 possi bl e outcones. The process
and syst em ensstatingpeint for Exawpla 3:Qutpemi-dirivend¥odniblowReductipn Rrocess irposed
of the mninmumgset of activiti reguiN,ed to produce the set of outcones
desired for thebag‘?%ﬁléecﬁe.ﬁucf’wgﬁ%é@gcgﬁ system further ensure that the
project's activities_are rgani zed into an agtiyity hierarchy defined by
a WBS tenpl ate desi gﬁ&?‘@ﬂ%ﬁ&%ﬁ@“eﬁmﬂaﬁf Brifst ) aﬂ‘¥wgfk qwiFeytiting fom the
proj ect’ s act i ViJebfonl of prodaiER 3 b BAnIES WDhicak®-DHAKWE Fiow by
appropriate instruct inongl content. In cases where the project s0 uﬁgg@{%ﬂ?ﬂn
requi re di fi0er efroceset s of outcones, and where the work needed for one '
outcone may satisfy sonme or all of the work needed 10 for another outcone,

t he determ nati f | [ roduce a
desired set of ou%%??ﬁ@%W?Wﬁ%mwﬁ@@ wga're

i nvol ved)i s not typigfal feasible..The present embodi t levera t he
manuf act uring and’ i nﬁlﬁé?ﬁ?wmg deﬁ%ﬁ%‘l ‘888['}9%&%‘?‘8 %ENB%EG’ W“Fe‘“pm%ﬁ%o.'
i nt er changeabl edaq§ EheGAURMIMANTBisésdTRAioA M HothE bk ltdliendn A Tintiting sCnse, blét

non-redundant set "of activities and activity dependencies, can be derive
from nultipl e is sresely madg der the puese eteseribing theeanera) prinpiplesiafthe imventian. of

om ul ¢ pl ¢ ipgioRey; eRLa: Kiroge ventin
o1 of ect wor'® br Bavatr et a? SRR AR G CRHEE bR ARARER Mo, £l
I ' I ' - | ' hy th

broj 6ct bei ng. pl annois 95 Ry R hs SHAERERER S BrnBIO, BRRer. 4085,

for a project medudion approach. The planner may start synthesis and reduction with either an

empty plan or with a plan that approximates the anticipated final work breakdown
structure and work flow required for the scope of the project being planned. The

20  approximation can be chosen from a set of known and useful "stock" plans. A “stock"
planisa previous!y constructed work breakdown structure (WBS) and work flow

_(with component activities linked to appropriate instructional content), which have

proveri useful on past projects. Each stock plan describes the work necessary to
achieve one or more outcome. In the synthesis and reduction dpproach one develops

25  acustom work flow by synthesizing the work flows necessary to achieve desired
outcomes not present in the plan and by de-synthesizing, or reducing, the plan's work
flows by removing activities that are solely required for outcomes which are currently

present in the plan, but which are not wanted.

A process and system is disclosed to assist work planners by assembling a

30 work breakdown structure (WBS) and work flow for a project based on the explicit

selection or de-selection of outcome(s) by a work planner from a defined set of

4
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WBS and work flow that is conposed of the mninumset of activities

necessary to produce the set of outcones desired by the project. The
out conme- dri wea ower2k1 f | ow t hesi s process provides a system a;kg:T " ngf or
the work planner or other user to inplenent the foll ow ng: I eW't he

avai | abl e WBS ter@lilat es, Z%hﬁ}ew outco(fes wi thin and outsjde of the scope
of each VBS t elBPAY'E OUICEMEEH (RSRIOCHTS 270G Syyier ensyrothakthe sispiting proiew3VBSnpat e
sel ection; 4) GhARIBwARdok g qﬂﬁinglg% r :

synthesis; 5) View the_?eg%ﬁai nghe\/\BS an g‘]\%oo?f ggé&g%@&%%%g?d%?ke S@éﬁﬁ
activity in theutcomesdesirediferthe ptoject.epr esented by a project's WBS with the

appropriate instructional content. 5 6 Septenber 2004 WO 01/67291

PCT/ US01/ 07392 The dlieportesiridsgstemtiukhdrieasirs aetitbippbjcboa@nstiaRayi des a
system and _net hod,fegr, t he V\@I‘k pl anner. or other _user to do the foll ow ng:

1) Vi ew t he dut OBFEEed intp @paryviydiemichy definedhy-mWBS tsmplaje designated by thBS and

work flow, 5 2)(he ' : : tromthe
VBS and vor kTioae Sy s BROAPLL e pRRE AL A R IR lnd SRS D e
t oget her, the ook Gow; supipeead by appremise msituotiotialcdontent.pr ocesses provi de
wor k planners with the ability to construct and tailor work breakdown

structures and 10 \unchsek whes, theppjutstudettiket i@ diffareht sétstof olRSflek PnHONS
(i. e., instructional content), by -sinply considering and sel ecting the

out comes t hat FHETShE vark npade fording Oytcowe mdy setiefy syme or glljoé fherork @eedadol ogy

I's groupedygog é{t% | ) r ' crd bi i ts of
t he i nvent }%n. B ctl \%éféﬁtcgﬁg’gtg%??}z%ﬁgﬁot%% %ﬁug‘?@ %%i%&?&e %}v
-the smal | est tmptodaée awdesired bettof prizomeetylrremardretision thousasds of wosk stepiCare
proj ect. El enentar di;gt | Vi t%é?ﬁ)e?enﬂfncy - An associ ati on between two o
el enentary actB¥AlYed¥s notypically feasihlee xecution of the first results in a -

state, or set of conditions, required by the second. The state resulting
fromthe execution dmeppesentamhodingnt leverages the manufacturing and information

=

technology principles of interchangeable/reusable components by recognizing that a

15  single, non-redundant set of activities and activity dependencies can be derived from
multiple formally documented bodies of knowledge and that this set of activities and
activity dependencies can be used to assemble optimized project work breakdown
structures (WBSs) and work flows based on the work planner’s selection and/or de-
selection of outcomes to be achieved by the project being planned.

20 In this context, an "optimized"” WBS and work flow for a project means a
WBS and work flow that is composed of the minimum set of activities necessary to

produce the set of outcomes desired by the project.

The outcome-driven work flow synthesis process provides a system and
method for the work planner or other user to implement the following:

25 1) View the available WBS templates;
2) View outcomes within and outside of the scope of each WBS template;
3) Choose and transmit a "controlling " WBS template selection;
4) Choose and transmit one or more selected outcome for synthesis;
5) View the resulting WBS and work flow; and
30 6) Link each activity in the activity hierarchy represcntéd by aproject 's
WBS with the appropriate instructional content,
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20 activity is called a post-condition. The state required by a dependent

el enmentary activity is called a "pre-condition". Instructional Content
Page -a do®ih@ri72qte. g., an HTM. docunent)used to descri bepdfgsoplghR9se or
intent of, and approach to, the conduct of an activity. Each 1nstructional

content page may c In formatted . .text, graphics, and hyperlinks to 25
rel ated instructi o“ri:g% g%%?\?&?ﬁ&ﬁﬂﬁ"-og E?I‘E 3 Precgssprovidesamsdmy@dupi ng of
| ower - | evel agieihet tfhrethe (PR pl:@h et BRE ¥isR ko ﬁbﬂi@ﬁﬁgﬁﬁg hat serves as an
abstraction of its subordinate activities. Object ass -a type of person,

pl ace, thing, concepiy; OG-k} ition for.whi

i nfformation (in the \greﬁig?héttcta@ ?Wbute vgﬁ%@ngn%&ﬁgﬁﬁsﬁ%ﬂﬁ%égsa%sﬁﬁ?f be -
saved and upon whiwhikofbewat i ons (actions)my be perforned. 6 6 Septenber
2004 WO 03# 67291 P S01/ 07392 Qutcone -a defined result of a process (e.
g., a manufactured 008 an F%‘P'mbtrﬁfg@fed oxtcore for reeeal Somdhe andy
conceptual nodel, ﬁofkeﬁd',@i on nmade, a judgenent rendered, a presentation
delivered, a state of being achieved). 'Project -an organi zed undertaki ng
to produce or acconp)Visw theiresuitingpraject WHE snd swbrbflosone from a set of

possi bl e out cones. .Broj.ect, AcL,ivity - resents .the use of an el enentary

activity or non- e?%l”r@]ﬁ?%?@era ei%‘#’ ebcs%gnﬁy%&]gﬁgn. .}1‘31951 PRRREPSES PEF’V“.1E=

Dependency - r@aiasigtiess WhR the shiRily t@@oﬁﬁﬂ%ﬁ%ﬂﬁ&ﬂkﬁé&doﬂﬁ?ﬁﬁﬁ%hd n the
I sci pl1ne focused on

wor kflow for a project. 10 ProjecCt Planning -a

det er ni nildy, workdaws isupporteddy relewad attivity deseriptions fiim, imstrictivnaboontany), by
produce the-oytcone defined.for the . scope of the.project.in the |east
rount Cof ¢ rEERRreldsth 68 fePine oy Eng nal me afidke & Bieediniieye
regul atory requi reﬁn*@()?. VB Act'hvi t.g -defines the use angd pasitioning (i.
e., vertical posit i BhiHgRARE CIRR0IZRYH gToyRed togsther hsre ama lexiqopiferuse in o VBS
tenpl ate. \BSichemihgembodinhafi®sr the ffversdy, cal structure used as a pattern
for organizing project activities into a work breakdown structure (WBS).

Work Breakdown Str wcihik -a@ﬁ@éh:%nﬂb?%ﬂfhy of project activities used to
0 .

vi ew and rmanage the work a. project at different |levels of abstraction.

20 VOrk Hisow -a nepipfidie) AcRi ) 50N wit SFEBRANY FShIo8) b hituibd

t er m nat €S

result for the project.

Elementary Activity Dependency -An association between two elementary
activities such that an execution of the first results in a state, or set of conditions,
required by the second. The state resulting from the execution of an elementary

20  activity is called a post-condition. The state required by a dependent elementary
activity is called a “pre-condition”. |

Instructional Content Page -a document (e. g., an HTML document)used to
describe the purpose or intent of, and approach to, the conduct of an activity. Bach
instructional content page may contain formatted text, graphics, and hyperlinks to

25  related instructional content

Non-Elementary Activity -a named grouping of lower-level activities (non-
elementary or elementary)that serves as an abstraction of its subordinate activities.
Object Class -a type of person, place, thing, concept, event, association, or

condition for which information (in the form of attribute values and relationships)

30  may be saved and upon which operations (actions)may be performed.
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in the elenmentary, activity associated with the production of an outcone.

Thi s ka{vﬁ)"ﬁlﬁgﬁl opnent process is designed for use on |arge-scale
proj ect-s, c g anal ysis of business strategies, such as wh&d{81/ga92
with new product deVelcomsendeiingd readtefapreeass (h gofd Hanyfaghured pam or final

vor k1 ow devel SRR EREEPHFRY o sonEhE-ERFds” SR TR MRIe”h idiEmens

handl i ng i nput sefidepéd, digratnition doliveted; a statgof bdifig achievadpor ati on, from a
research and devel opnent unit or division, a manufacturing unit or

di vision, a human r g{QuLEaRS difdrizd urdRithiSng %‘?MEW or"REGEBARNSnO¥EMBEI N
( usly with a reorgani zation of

unit and a reorgani zation plan (sinmultaned
t he cor por asi ordekired @dtcame fipimg sawf possibleajitopmges.oj ect ). The wor kf | ow
devel opment nust be done in a nmanner such that the risk to the enterprise
utilizing the work fPrejctavtliopremeschtSthSapd efdiesleROfdrViRtiitye 20%h- '
PCT/ US01/ 07392 process nmust be mnimed; as well as to the risk to a
consul ting conpie¢meraRACHVIYbY gPreisfee with its work flow devel oprent
process. For exanple, a work plan developnent process, if it were applied
to the devel opment ofrojast AgtizitpBependengiourpresantathe urg af Ineelemsatary activity
reor gani zati on of ti ole new |l arge division, 5
a&gf@(}ﬁgxgg ﬁl? {lﬁ dlcﬂ’ﬂfl&& f{:'l?‘é{ ﬁbo?ecw

staffing such avi ng ongol research and devel opnent i nput,

designing ,the aircraft whgth thousands. and thousands .of s i.fi.catiaons and
requi rerrentl?, a nal é#%ﬁainﬁj‘gﬁ i s,mpi'&ﬁir}?\c‘\ﬁ?‘f?f' ?#8@2131% Q%ﬁétﬂgg nt ed
procedures, tesdchétiiling thé idininiun® woroféceSary @%ir&dl.&.&_dhé eefcote(s) defihed ffthe
acceptance tests procedures and nmanuals for the Air Force. These are

extrenmely conplssapgebibe peeisctin the lnest amonnt oftimeundeg knpwyn gopstraints|(egis of
dol | ars However_, 1 ' a system which, in addition
to the rule baﬁdﬁ%&@ﬁ@ﬂg@ytﬁ%ﬂﬁﬁ%n [ el ement or aspect which
allows the work bre .S ure.,of the flqw of th K. in.the
executi on of the. pr of B Acifith dfeEube e usd A popitnile (16, Yot aebidlabfge ana
nunber of disf f ghéditioncyeelPdf apdctivitz iy WBS tei@ilkte 15 br eakdown structure,

that is, the flowharts detailing how the work needs to be done. In this

enbodi ment, one My WES Template A ranRMitistalcHicaPtRIcRipe dsdd &) Lpdtteph &t t hat is
considered to be simlar to the plan required for the ant|C|§ated pr oj ect .

However, the [ATEHHEINEPEYICEh AcHvitisa inta asyark hregkdewmBiauciyre (WBS)-ncl uded i n
the "stock"” plan, and so_adds them That is, one selects one or nore
out comes for synt hesWork Bseakdgwa Situgture (WBS)-a hierarchy of project activities used to

view and manage the work of a project at different levels of abstraction.

20 Work Flow -a network of interdependent elementary activities that terminates

in the elementary. activity associated with the production of an outcome.

_ This workflow development process is designed for use on large-scale
projects, including analysis of business strategies, such as where to go with new
product development, or reorganization of a large-scale enterprise (e.g. large

25  corporation). Therefore, the results of the workflow development process must be
without error and must be capable of handling inputs from disparate sources, e.g., ina
corporation, from a research and development unit or division, a manufacturing unit
or division, a human resources unit or units, an upper management oversight unit and
a reorganization plan (simulizineously with a reorganization of the corporation for

30  carrying out the major project). The workflow development must be done in a |

manner such that the risk to the enterprise utilizing the work flow development

7
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20 the work flow for the selected outconme is synthesized into t% epéaﬁ]lr‘rerer?to4

work plan. Simlarly, irrelevant outconmes nmay be present, so the planner

subtracts thensieny i nterdependent el enentary activities pe{a.y Er@jd_igvol ved
I n achieving the various outcones. Adding or renmpving an o /8 uires

the readjustnment of the project's work flow and work breakdown structure.
One may al so $¥FFLES Rpstpespingnigeds apmgH as ipthie risk to &cmsal’hngacpmpanypmMngs

and add outco re 1 r- ased system
Ahor o Ra 15° BaRiahet 1l SO0k Yok elofmtl biocksd Bt fg “based
system are shdevelopraénidirti@gss) ifiewerfeadppliel RARS Gévwdibpaitint oﬁ@E’m B@mb%r Vvtr&lﬁa
di spl ay uni t 18 a communi cations port 20, an internedi ate server 22, a

remote web sehdesenailegihe reorpanigation bf 2 eqmemtionto tave agdicle B0V e dlgalon.

D051 01 28 eIy ER B G o T D ST L 3

Fi gure. 2 shodse éﬂ'beafEmﬁﬂhttkoﬁeﬂlc&talndIﬁsdms@d%@ﬁi&fﬁo@.ﬁﬁﬁ)anﬁ%q&f&eﬁ&eHF” ar y
Pl anni ng System Dgca Repository. Terms having all letters capitalized (e.
g., 8 6 Sept &HAFH upgh, 2l with thoneandsigfdagumrente rrocadRIes RS URGFMIITY 58)

refer to Fi gu f ove.
The OBJECTS su Jutsaédsa%r% é%s%@dggsrt]ta g? ns % E@cé%%qiﬁglm\?\kaﬁﬁésﬁsﬁdﬁﬁ&u A Ubj ] ect
of one or noréor@ﬂdﬁﬁﬂFcﬁEFEG‘ﬁesﬁhe extrdmeelA T bidBesebimatthe 2bstamby.bed Each
OBJECT E% 68/ ts fromone ELEMENTARY ACTIVITY 58. Each
ELENVENTARY acHPUs P °%§ S5 a conponent of one NON- ELEMENTARY
ACTIVITY 56 .and may_be identified as successor or predecessor on one or
nore ELEMENTARY ACHowerer pewenidbridssirble tp hayvg e systurebivhsinaddition todhenleo,

w85/ verk FLones3rBeR Sl ooe olBlfop e ke ks i work frb i o

PRQIECT ACTI Vbﬁ‘h/ctﬁn&ofthhﬂcholﬂﬁ;e\b&k;ﬂ&hé e)idc&ﬁblﬁxsftheﬁio@d:e,%%&@ ptifizegliCCESSOr
on one or S’I RCﬂl_EECT ACTI V| %Y 66. Each PRQIJECT ACTIVITY 68
may cor r espondVa¥, tefp arepaiept PSS @ of ENEWGMKVI TY 58
and NON 1ps ELENER, &B% %ﬂ,};' NS ?Hﬁﬂ rea
72 contai ns CONTENT /i %‘%‘rﬁmﬁge@ge r;a erer@@gly one or m)re%

In this embodiment, one may start with a previously developed project plan that is

considered to be similar to the plan required for the anticipated project. However, the
planner may find that desired outcomes are not included in the “stock™ plan, and so
adds them. That is, one selects one or more outcomes for synthesis. Consequently,

20  the work flow for the selected outcome is synthesized into the current work plan.
Similarly, irrelevant outcomes may be present, so the planner subtracts themm. Many
interdependent elementary activities may be involved in achieving the various
outcomes. Adding or removing an outcome requires the readjustment of the project’s
work flow and work breakdown structure. One may also start with an empty plan,

25 .., aplan with no outcomes, and add outcomes to that empty plan.

Figure 1 shows a computer-based system where RAM 12 and ROM 14 are
shown. Other components of a computer-based system are shown including a central
processing unit (CPU) 16, a video display unit 18, a communications port 20, an '
intermediate server 22, a remote web server 24 and a local web server 26. The data

30  storage repository 28 includes Activities 30, Objects 32, Outcomes 34, Projects 36,
Instructional Contents 38 and Work Breakdown Structure (WBS) Templates 40.

Figure. 2 shows the Entity Relationship Diagram (ERD) for the Exemplary
Planning System Data Repository. Terms having all letters capitalized (e. g.,

8
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ACTIVITY 80 which is in the WBS TEMPLATES subj ect area 76. Each WBS
ACTI VI TY .80 ‘%?Wi%s references one ACTIVITY 52 and may override one or nore
ELEMENTARY A Y1 DEPENDENCY 50. Each WBS TEMPLATE 78 may EOrpsEQMhHe a
controlling WBS for one or nore PRQIECTS 70. 9 6 Septenber 2004 WO 01/67291

PCTI USOI / 07392 E3. EMERQUATOYRCEITVYEY SEFdferth %ﬁy 3t gs.g@épf & s s )

.Ss is initiated when the work planher at
one or nore ouUtedrEsOBEbpYe.be produced/ achi eved by his or her PRQIECT 70.
This process will introduce all needed ACTIVITYs 58, 56 into the PRQJECT

70, as PRQIECT ACTH VllﬂE‘QBM;TS subfeat aead2 opEiaPOBRIEETE A SN 44, mgﬁsltﬁ) Each
PROIECT ACTI VI TY, 6§£\£/| BSE#:\'E ed to the | NSTRUCTI ONAL CONTE PAGE
74 that is appFouFs QH?B’FmPFFe ESFECT #8up therUBTWITEES suljedtensaald. by t he

vork Plannes. Fag obaiey miraciey ﬁé@%

PRQJECT 70. For each COVE 62 séﬁg te Wﬁgy‘%‘&m{ﬂésé

of possible @mmm&cms&mmmshg;qmmybﬁah;rofaneﬂoppedure 1:
From the Pl ann 98 (Figure 3a) the 15
ELEMENTARY ACTF@%@AE@P m sp ﬁai b Saidennitid ésmomedch@oect ed
in step 96) then W br Mos BEEMENTERY! @cmﬁtﬂzq)ﬁp §QT 70. 20 The
sel ect ed ELEMENTARY_ ACTI VI TY 58 will be the last poi nt in the

work flow t hat OLEEGCOMES su mmmwmmspmeemm a work flow
exanpl o, | dihor EEERRANERRARYCARYITY 5% BEing el T R R Pl P umientr arv
ACTI VI TI ES shoutea 64/the PROIBOT TCiicofDo8d dreadbr mb eBPR()JECT AT VIS GEON
i ndi cated by the, downstreamarrow, is the term naf
which may be identified as a predecessor or successor on one ormore PROJECT
ACTIVITY DEPENDENCY 66. Each PROJECT ACTIVITY 68 may correspond to
an ACTIVITY 52 which comprises ELEMENTARY ACTIVITY 58 and NON-
15 ELEMENTARY ACTIVITY 56. The INSTRUCTIONAL CONTENT subject area
72 contains CONTENT PAGE 74 which may be referenced by one or more WBS
ACTIVITY 80 which is in the WBS TEMPLATES subject area 76. Each WBS
ACTIVITY 80 always references one ACTIVITY 52 and may override one or more
| ELEMENTARY ACTIVITY DEPENDENCY 50. Each WBS TEMPLATE 78 may
20 provide a controlling WBS for one or more PROJECTS 70.
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PCT/ US01/ 07342 Procedure 2: At step 100 (Figure 3a) determ ne whether t he
ELEMENTARY . ACTI VI TY 58 selected in step 98 has al ready been included in
the PROJECIVOBVH&1a PRQIECT ACTIVITY 68. If it has been i nBCTHEW/073%en at
step 150 sel ect t he next desired QUTCOVE 62. If it is found, return to
step 98. If itOptsomgDrivemWorkFdow Rynthesisdtrosess at step 152. If it has not
al ready been included, insert an entry into the Node Processing Table 114
at step 102 ré’@m@émsmgmﬁa@d@mmmkﬂeﬂﬁalatmﬁ@ﬁ (Bigurd 34) aifirdised i n the

sanpl e table in Node Processing:Table - 114
Entnr) y Seq. Nod& t?%‘?lc’ae”@m&%&p %P amﬁg%chwﬂ@am orrher PRQJECTL2387NN
10 The cgl unﬂsm'[h&bﬁmm%llplhewﬁ%'aﬂ%e ,&E‘%e TIPS ﬁﬁ%&é?s 3a, 3b) are

defined as follows Entr recor on 0 or sequence,

of entries (|P @EC'RM%RQJEEEMWM&SJM TeabipproprilRIWBISRndr ecor ds
the unique id |er CT)VITY 58 that participates as a
node in the E@ﬂé’vlﬁf L?WW@B‘G@% bFHHikE‘éffbﬁhe i ndi cat es
whether the ERISPRUSTIONAT CONTENS PAGE 4T i+ gogﬁla  fofIRUD NG activity.

A groupi ng act|V|céén|s one that collects, or g er OUTCOVEs 62.
Groupi ng act i ¢PREkng MBS 'I'Bb(ﬂﬁtﬂmﬁselsgetbmhez‘é’drlmahnnﬁ ThecKai¢ecsfie- Dri ven

X?Bﬁﬁg's?%“gsry%e‘%ﬁéﬁﬁmﬁ e 2Bhe %tg?&t tﬁ?@%bgab?fﬁtoiaigf am 2623}1" to

n N' P Y'

all processi nEor b QUETCOMEE? seleded e hs Mprkcbsapres o it fgossible.
OUTCOMES 60, perform the following procedures: '

Procedure 1: From the Planning Data Repository, at step 98 (Figure 3a) the
15 ELEMENTARY ACTIVITY 58 is selected that produces the OUTCOME 62

(selected in step 96) the Work Planner wishes to add to his or her PROJECT
70.

The selected ELEMENTARY ACTIVITY 58 will be the last point, or node, in
the work flow that resuits in the OUTCOME 62. The last node 94 in a work

20
flow is commonly referred to as the "tennmal ", or "most- downstream node.
As an example, e
g denotes ELEMENTARY ACTIVITY; and
where )
25

of the five ELEMENTARY ACTIVITIES shown, the one furthest downstream,
i.e., in the direction indicated by the downstream arrow, is the terminal node
94.

\ T

> Downstream

Upstream <

10
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"Renoval Indicator” is not used for Qutcone-Driven Wrk Flow Synthesis.
I nstead, . t W@ogoheym is used in the Qutcone-Driven Wrk Flow Reduction
process. The default value for this colum is "N'. 25 Procea{ilfési3n73sAt
step 104 the fast entry in the Node Processing Table 114 is selected. As

di scussed above, Pmcsdmaryﬂ;wsitéﬂ16@9@&5%)@@@&@@%@@3% Eﬁ Qsél
Procedure 4: he fo]l owm ng procedures 4.1 throug W igﬁ' 3b)
until all nﬁgm%ifiﬁtﬁ @éé%é@tﬁas Blreglydom incheled R0Mé PROJEUTOZA )

PCT/ USOL107 33O 7 oty ks, A% Fi gure 3b PRQIECT ACTIVITY 68
record is i ns.ert(gﬁ?‘ corres;?gh%ﬁtn%agﬁge%%gm&ﬁ%mﬁ?%;&%qﬁ pebYheext of er enced
by the cur rdepired QU ORMME$2pifitisfontd, rétmno ks BRI hof o, éﬁ?gﬁ@ rmng the

Activity. Insertio PosjtiQni ng, and Content Linking process escri bed
bel ow). 5 PP&%"&&%PQ“EE g.gi'l#ﬁrii‘f’énﬁﬁméﬂm‘hﬁw inclwded, s @n epfreintmtheddale t he

current nod@réekdife PaoIea33 Gflsah 163 Ot L@%ﬁ%{ sified as a

" gr oupi ng" _ELEI\/EI\ﬁ_'ARY ACTI v?@ré/ 58F°?fe.]s e. ‘t‘%g “#‘5‘?‘%‘? 3885 t he

Node Procesdilipfratettin the samyle tabieHretovatand thesm chamieri gur e 3b) select its

rel evant upstream nodes. At step 112 (Figure 3b) insert an entry into the

Node Processing Table for each rel evant 10 upstream node that is not

al ready determ ned_t e.ipn the Node Processing Table 114 at step 154. For
Sepafy Noas By

pur poses of this ogssine Table 1H4m node " is defined as an
ELEMENTARY tehefi ed

- D3 cessar .of _the
ELEMENTARY]ACTT VI TY 58ireferenced b

ey [ Kgmoxd iEdicEonT

\ % rrent Fes
ELEMENTARY| ACTI VI TY DEPENDENCY 50 vmé" ‘e foll ﬁ”g}mbri teria are 15
satisfied: _IIZI\IIZI\ITAIQY ACINLMITY 58 cofrespondi ng to the nost
downst ream node is wit hiPthe scope of the contdN ling WBN (7. e., it 18
ref er ent@d Dy T VWBSACTHATFr—8o—that—s—a—eonponent—ofthe controlling WBS
TEMPLATE 78) then the candi date predecessor nust al so be referenced 20 by a

This criterion enborounsd if BEAGETLhEt R UbT) e higkes e drmenccr 70
are |ini t eddefinedtas Sallawst*EutryrSegpitirecdrds 8 ismENFR oreqhodbd beafudhat i s
pl ot LLY 68 MRS fhe N H90Eeb g rable Rode T vocards e s dentizer.
for an ELEMENTARY ACTIVITY 58 that participates as a node in the OUTCOME
15 's 62 workflow. “Grouping Indicator” indicates whether the ELEMENTARY
ACTIVITY 58 is classified as a "grouping" activity. A grouping activity is one that
collects, or groups, other OUTCOMEs 62. Grouping activities are treated in a
specialized way in the Outcome-Driven Work Flow Synthesis Process. “Processed
Indicator” indicates whether all processing related to the node has been compl'eted.
20  This column is set to "N" when entries are inserted into the table, and is changed to
"“Y™ when all processing related to the node has been completed. The column
“Removal Indicator” is not used for Outcome-Driven Work Flow Synthesis. Instead,
this column is used in the Outcome-Driven Work Flow Reduction process. The
default value for this column is "N".

25 Procedure 3:. Atstep 104 the first entry in the Node Processing Table 114 is
selected. As discussed above, this entry will identify the most downstream node 94.

Procedure 4: Perform the following procedures 4.1 through 4.4 (Figure 3b)
until all nodes have been processed: '

11
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25 boundary established by the controlling WBS TEMPLATE 78). (2) The ,

ELEMENTARY ACTI VI TY DEPENDENCY 50 identifying the candidate predecessor
must not bey@¥ptHbdden by a WBS ACTIVITY 80 for the controlli V\BS
TEMPLATE 78 assoc?at ed with the current node, if one exi stps(Ifoﬁ%’d’“éﬁz(B) A
PRQIECT ACTIVITY 68 corresponding to the candi date predecessor nust not

al ready exist for tReoceR@sBAT Alsterl 106 (Sgnt SbPePRIBE T PV ecord is

PCTI USCOL/ 07392iPE%_P%€dure 4.%86At S%NEG Figure 3b) set the Processed

I ndi cator for 0t eRendiBg & the W‘g‘-ﬁé ANed Vot mftranceidits Thi s
al so pertai ns dueredf oy EAEM ﬂ?@ @Fﬁ) t 08, ,Procedure
4.4: At 118 select the }?1%?( ﬁbnprocggge noe(ﬁ-aal n &gg%%@gg#&cwng Tabl e
(i. e., |owestinsetipy, Rosifioning: andi Contentikinking prueeddr(deeabedibdlow.cator ="N) -

this is referred to as the "current node " in the subsequent steps. If an

unprocessed node i sPrhooethate 4122 pHahe ENEMBENTAR Y AUTSAEYIS8Nerpackd 6) ast ep 106.
If no wunprocessed no e91 I.s found, then sel ect the next desired outcone

(step 150, Fi Jo¥&nkag RoResSerl i stepd BB Figuret3b) iana clasdifiedsontgiaiipgal |

nodes and al | muthenesAin ACPRAY C the. processi i 11 end.

Activity Insertion, Posit i%cn:l ng, a%agﬁgﬁf%ﬁﬁﬁﬁﬁQW%ieﬁFyfws%g

PROUECT ACTI VITables8" Ny then estBIRDIETTguto 3b)select fis reldvidti upstrbin B6@REAPTstephe
check if a PROIECT ACTIVITY 68 correspondi ng

trolli TEMPLATE 78,
tC gni {g pi’;lp gn%éﬁw Bhay pirydato the Nogdy Prosessirg Table fos eadhirglevies

TEMPLATE %) imsb ' ' . 0sit i e
PRQJECT ACTIVI TV eiéﬁﬁg?‘%éﬂa?iﬁ?g’??‘é%ﬁb’?gﬁfﬂev% Eg’er ’é\%"? Ns’d%g?%ﬁi%‘qgri ”ih’fﬁ'g“t‘{1
correct positiabstepdiSdt Foepumposesyofdiis step a Steldvamgpsitbunt hody isdlefifais anncl uded
in the PRQIE ls.not .currently included in the PROJECT
70, deterni ne%&ﬂ@ﬂﬁ“‘ﬂﬁ%#é@éﬂs p{AeYs 56 based
on the 20 PROMIGMENIARIACTVITYOS (entidde By S8

hi gher-1 evel NON ELEMENTARY ACI TVI%?IQS%% t be m@dgﬁgﬁﬁn ¢ BRarECT
70 by inserti FJEMENTARY ACHY PNDEPENBENCY 3¢ wheredhe foitowitg eriteROaRCT 70,
in their Ci?”%?'s relative positions to their siblings. Once all the

m ssi ng ancest é 1. e., higher-Ievel

(1) If the ELEMENTARY ACTIVITY 58 corresponding to the most
downstream node is within the scope of the controlling WBS (i. e., it is
referenced by a WBS ACTIVITY 80 that is a component of the controlling
WBS TEMPLATE 78) then the candidate predecessor must also be referenced

20 by a WBS ACTIVITY 80 that is a component of the controlling WBS
TEMPLATE 78. ,
This criterion ensures that PROJECT ACTIVITYs 68 included in 2a PROJECT
70 are limited to those that correspond to an ELEMENTARY ACTIVITY 58 that is
explicitly included in the controlling WBS TEMPLATE 78 (i. e., is within the scope
25  boundary established by the controliing WBS TEMPLATE 78).

(2) The ELEMENTARY ACTIVITY DEPENDENCY 50 identifying the
candidate predecessor must not be overridden by a WBS ACTIVITY 80 for
the controlling WBS TEMPLATE 78 associated with the current node, if one
exists; and

30 (3) APROJECT ACTIVITY 68 corresponding to the candidate predecessor
must not already exist for the PROJECT 70. |

12
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activities)has been included in the PROOECT 70, insert the PROQIECT ACTIVITY

68 25 that %&gégonds to the ELEMENTARY ACTIVITY 58 one level belowits
parent in ItsS tlect relative position to any of its sibl PEFAISOHITG¥R ar e
already included in the PROQIECT 70. Link each PRQIECT ACTIVITY 68 inserted

into the PROJECT 70Ptovedirad. ISOANTEERS IBABRuT/3Y) eétahe PR eksby IdiatddBS ACTI VI TY
80 in the PROJECT 's .70 controll. VBS TEMPLATE 78 that references the

lin .
ACTI VI TY 52 cofYEhBAdS 9y Bonthe Nﬁ@gﬁ’rﬁg“éﬁ% dadrdiEeaisopatainsTty ge@ipinghen
inserting a PR@ﬁpﬁrﬁggh ' ECT 70 that is not wthin the
scope of the contro Img%@%ﬁ%ﬁ@%ﬂoc eck if a PRQJIECT 13 6 Septenber
2004 WO 01/67291 P 739 VI.TY 68 correspondi 0 J.ts parent
NON- ELEVENTARY Adlcﬂ#gﬁ%%é K%ffrggg%’f/t %%B?H&EWF?FQ?‘E%NE%&%@P%. If so,

position tie PROEESTng Tabld/(iTe, BSrestair geques@dutibeP Where INEProb&ls@Mldttor
PRQIECT ACTI VI TY 88 corresponding to 1ts parent NO\N- ELEMENTARY ACTIVITY

56, as the | asT M od to ¢S B8 "piirent pede " ipAhesubsequent tensnilfap rel ati ve

to siblings w I ' - : I VITY 68
correspondi ng #@ﬁésﬁm W%W%W&Mﬁv T 68
correspondi ng tmprotessed\idderit FvintTiARY seldcT theinExt deirgtbowtesmé (stdplIS0eRigusf 3a) he

PROQJIECT's 70 WBS, 78 under g top-| ev§]lrl PROJIECT ACTIVITY 68 named .
"Activities tod¥Lconiinygarsprding s 130 fyentugliv.all podes ppdaitoytepmes willrse

DEPENDENCY; 6 %ﬁcg%%%e‘;%&&s' Qﬂpéh??cy bet ween a PROJIECT ACTIVITY 68

I nserted into e an any Its predecessor and successor
PRQIECT ACTIVITYs 68 that have already been included in the PRQIECT 70,
based on any EAENEGARériiam, Rosttionbis, BREKDEMEYdnkagr el ated to t he
ELEMENTARY ACTIVITY 58 that corresponds to the PRQECT ACTIVITY 68. .
However, do not cre¥lendnsRiiA FROIECYACTIVIEPHBRiiNEGEe PROTECTI0URRGE - a

ol 11 ng has DeRHHS DR RrRFt tasposroliae (BN M MALALE Thether Ta HUMARENL - of -
L ggu(F:’tRiOg ECE s Cé@g@!ﬂfﬂs'&ﬁ%&ﬁ%ﬁ@ﬂ FYEMATES e TI T MR aMRA nidhk Fl ow
15 controlling WBS TEMPLATE 78) is already included in the PROJECT 74. If so,
position the PROJECT ACTIVITY 68 being inserted one level below its parent in its
correct position relative to any of its siblings which are already included in the
PROJECT 70. If the parent is not currently included in the PROJECT 70, determine
all missing higher-level NON-ELEMENTARY ACTIVITYs 56 based on the
20 PROJECT 's 70 controlling WBS TEMPLATE 78. All missing higher-level NON-
ELEMENTARY ACTIVITYs 56 must be included in the PROJECT 70 by inserting
corresponding PROJECT ACTIVITY 's 68 into the PROJECT 70, in their correct
relative positions to their siblings. Once all the missing ancestry (i. e., higher-level
activities)has been included in the PROJECT 70, insert the PROJECT ACTIVITY 68
25  that comresponds to the ELEMENTARY ACTIVITY 58 one level below its parent in
its correct relative position-to any of its siblings which are already included in the
PROJECT 70. Link each PROJECT ACTIVITY 68 inserted into the PROJECT 70 to
the CONTENT PAGE 74 referenced by the WBS ACTIVITY 80 in the PROJECT 's |
70 controlling WBS TEMPLATE 78 that references the ACTIVITY 52 corresponding
30 to the inserted PROJECT ACTIVITY 68.

When inserting 2 PROJECT ACTIVITY 68 into the PROJECT 70 that is not
within the scope of the controlling WBS TEMPLATE 78, check if a PROJECT

13
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This process is initiated when the work planner chooses to renove an

QUTCOVE 62 that is currently planned for his or her PROJECT 70. Once
initiated, wdpi/$nerocess will renmove any PRQIECT ACTIVITYs 6$ in the

subj ect OUTCOME s 25 62 work flow that does not partici pat e FHUaHP3%i s
process is initi when the work _planner chooses to renove an OUTCOVE

ot her pl anned 68 comespeRing (o its PaeRtNGN ELEMENTARRAETIVITY. 56 is
Procedure 1. : ' ' Y LOure 4a)
sel ect the p@%@%@ﬁ@%@‘%@%?ﬁ-@?%@é@%ﬁ%@?ﬁé VI TY
58 that produbeisg ifsertéd Briate] b2lowhthe PROJEDTOACTIVITS 6 Sorr&spoRiay & it  om t he
PRQIECT 70. 14 6 Septenber 2004 WO 01/67291 PCT/USOL/ 07392 The Sel ected

PROJECT ACTI VParentddORy ELEMENTARY ACTIVITK 56, a5 thedass PROVECRACIEYRTY 68w t hat
Its ingth - .abqve, the |ast node 94 i
\r/vgflli ffo:/vn?s glgg%%?ﬁ?gﬁ%rr%?ﬁ?%%‘%gggﬁﬁnegﬁlmﬁ’%m?wg} ??mstn ?dgvmstriagmé

node. 5 Procedure At, st 162 J441S lL,ht 0 t he Node Processing
Table 114 (Fi gure%ﬂf’ %ﬁ@o&ﬁ}elﬂaﬁj @3@@2@#&%&7@%@3 tathe || ystrated
in the sanpl e ELEMENTARYOMCTEVENY wa@pmmmwmsé@éﬁesgmﬁm&de
Processing Tabl e - K% Node | DUr oupi ngPr ocessedRenoval h

114 Entr
| ndi cat or I ndi b@%ﬁlﬁé@l’ﬂéﬂ% 56 parcototiouthe end of ths ERKGIESC TPs 7@ ¥&BS ng

Tabl e (NPT) 1 i 3 have, al.r ead e def i ned,
above.. Pr OCeéﬁPégqg_%l{éfff%\fteggR@gQC?éfm%a@@?f@@ep%f? B?W\Eyi n the
Node Prog@sspPagiidmddre 114. As di scussed above, this entry will identify
the nost downstream node 94 (above). 15 Procedure 4. Perform procedures

4.1 through 4.4 (Figuies pPROIECDACTIVITYSbEP 630 BEEIm A agS SEd.
Procedure 4.1: Set the renoval Indicator in the e Processing Table for
the - dependency between a PROJECT ACTIVITY 68 inserted into the PROJECT 70 and - -
any of its predecessor and successor PROJECT ACTIVITYs 68 that have already
been included in the PROJECT 70, based on any ELEMENTARY ACTIVITY
15 DEPENDENCYs 50 related to the ELEMENTARY ACTIVITY 58 that corresponds
to the PROJECT ACTIVITY 68. However, do not create 2 PROJECT ACTIVITY
DEPENDENCY 66 to document a dependency in any case where the
ELEMENTARY ACTIVITY DEPENDENCY 50 for the pairing has been overridden
by a WBS ACTIVITY 80 that is a component of the PROJECT s 70 controlling WBS
20 TEMPLATE 78.

Ouicome-Driven Work Flow Reduction Process

This process is initiated when the work planner chooses to remove an
OUTCOME 62 that is currently planned for his or her PROJECT 70. Once initiated,
this process will remove any PROJECT ACTIVITYS 68 in the subject OUTCOME's
25 62 work flow that does not participate in any This process is initiated when the work
planner chooses to remove an OUTCOME other planned QUTCOME's 62 work flow
currently in the PROJECT 70. '

Procedure 1. From the Planning Data Repository 28, at step 160 (Figure 42)
select the PROJECT ACTIVITY 68 corresponding to the ELEMENTARY
30  ACTIVITY 58 that produces the OUTCOME 62 the work planner wishes to remove
from the PROJECT 70.

14
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current nodeto" Y' in step 190 if one of the following is true: (1) The
ELEI\/EI\FI'ARY ? Y 58, corresponding to the PROJECT 20 ACTIVITY 68, at
step 166, I'ed by the current node, produces an OUTCORET/US21/07a%2 st ep

166, whi ch was |dent|f|ed at step 192, as being selected for renoval; or

(2) The ELEMENT I r PRQIECT ACTI VI TY 68
i dentified by t@!@@?&g%ﬂ{%@i}f%mg?% lé’a&ﬁ% 0%?%@5 lBﬁh%nd t he
PROIECT ACWdrk Tdwiliatdeatits i theQUTCOME 42 th BERFE. %%6%591;

ACTIVITY' s 68 in the PRQJECT 70 that have not been marked for rermval in
the Node PPddeaFiosktewys eommeniytsferredte pnthadterminall, ep"mest-dowlitreant"est

I nsures t ?JES%EPRQ]ECT ACTIVITY 68 that 1is part of the work flow of
anot her 62 currently included in the 15 6 Septenber 2004 WO

01/ 67291 PCT/ USQ@L/ 072392 PRQJE oes 1ot renoved, as _determ ned at
st ep 1951. I f al IcBl?‘f’?g ?U&Roéggg%% 0 giry gﬁhﬂ?%"f’ﬁﬁmggﬁbl@él 4in the
Node Proce At the PROYECGE eﬁ‘gfhg i gure
4c). Pr ocegﬁre 4”:% Ifsct he ELEI\/ENTARYﬂACTI Vi TY ent ?ﬁeg %Slpg{e current

5 node bei tablpbelewsansthen contispe with stdpi tidc e 4c) is not cI aSSIerd as a
"grouping"” activity and it has been marked at step 172 (Figure 4c) for
renoval ,. At st SamplAN¢ds Rrocessihg)TabkelHdt al | of its predecessors according
to the PRQIECT ACTI VI TY DEPENDENCYs 66 and at step 176 (F| gure 4b) insert
an entry i[MBofrySeq. 00T earEPST Y T@Riping % | 0T ProseatEdsc cotRenpvarceces?
that is dgterm ned, at| step 178, tBItﬂﬁ’éat r eady hé gg AN entiryqic %Bln the
Node Procgssing Tabl e 114 Procedure 4.3: At step 1 (Figurje 4c) set th
Processed phnetecator—=ForpRe—eurrehir r‘.ode +6; Hi—the—Ne
Tabl e 114. Prgcedure A4 step §e sel ect ‘the next dnpr c s’sed node -4n
t he Node Proce55| ng DT 6 (I. ~the TowesT € TTY Sequence munmber where'
the Processed 1 ca = s, 1s now the current node. If an
unpr océ$sed nod if“HHﬁ éﬁelyv‘é‘iee%%mmgt%nm.lh 4 {Bigutes 32, BBe4e.Bbgur e 4c)
and conti nue) f4@MrkAlRibeeh QBfidd abdve0Ccedure 5. At step 186 renpve each
PRQIECT ACTI'VITY 68 correspondl ng to an ELEMENTARY ACTIVITY 58 that is
desi gnated for &ﬁo@e I PRQIECT 70
according to thelﬁAct I Vi ty thtt%gl gﬂﬁ%%%&cpﬁemeﬁﬂﬁf{ﬂemﬁe

Processing Table 114. As discussed above, this entry will identify the most

downstream node 94 (above).

15 Procedure 4. Perform procedures 4.1 through 4.4 (Figures 4b, 4c) until all

nodes have been processed.

Procedur_e 4.1: Set the removal Indicator in the Node Processing Table for the
current node to “Y™ in step 190 if one of the following is true:

(1) The ELEMENTARY ACTIVITY 58, corresponding to the PROJECT
20 ACTIVITY 68, at step 166, identified by the current node, produces an OUTCOME
62, at step 166, which was identified at step 192, as being selected for removal; or

(2) The ELEMENTARY ACTIVITY 58 corresponding to the PROJECT
ACTIVITY 68 identified by the current node, , does not produce an
OUTCOME 62 and the PROJECT ACTIVITY 58 does not have any
25 immediate successor PROJECT ACTIVITY s 68 in the PROJECT 70 that
have not been marked for removal in the Node Processing Table 114, as
determined at step 194.. This test insures that a PROJECT ACTIVITY 68 that
is part of the work flow of another OUTCOME 62 currently included in the

15



20 process. As this renoval process proceeds, when renoving a P?R’&’EH?ZGM _
ACTIVMITY 68 froma PROIECT 70, check if it is the |ast PROECT ACTIVITY 68
for its papRbyeshdl the PRAJIECT's 70 WBS. |f so, renove the PRQIECT ACTIVITY
68 and its parent fromthe PRQJECT 70. Wen renoving the p OOPRBCK i f
it was the last chjild for_it{s parent in the PRQJECTs 70 WBS. |If so, renove
it and its parent. BOIEGHT S At get emevsdpardstarmineda step pPbcel thmt i | a

parent PRQIECT ACT, ' IS fo I | ast
ancestor of the cu%‘%@g%\go%%&‘fég? béﬁ@%@‘%ﬁ%?@é@@@%ﬁf’éﬁfﬁgﬁgﬁﬁl%e
PROJECT 70. The prbbshé prgceduls caitinibed stepSi0 (BgAdAdy. 1: Cut come-Driven
Wrk Flow Synthesis Process. 30 For_this exanp t he user has sel ected one

|
out come, out cone "BEpcedyrgA.2: s@ﬁm&‘éé\@%MYéﬁ idendifiest i thequyrenBs

oroj eot | The OB S804 & derdtfoRmialde 20 1108 SBREShe 4 ooy (it
PCT( US01107392nd it has beepanatked at step 1T(Foneeldq) focetiovels Atntdprig4qRizerd 4)i on of
t he out come-Driven \%Eﬂk Fl ow Synt hesi s Process, above. Procedure

1:
El ement ary ac¥§lest al} ofits predscesserg accosding do et RCTEGTHAL TIVE Y, BEPENRING Y6 o

add to the prg; (d ngamgﬁ %% dyd 3is
5 sel ected frg‘r;nt aetélgfpaﬁrﬁ qgglggstem ztma po@@%ﬁ?ay%@g&"ﬁ}ﬂgﬁag@zﬁ tbr
Procedure 2: &ichceleatef pogdectssarthatis dytermined wptepli g, tomot kkrexlythaveyameatttwi ty
EA B 1.3 has_not_already heep jncluded in the project, an entry is

i nsert ed %t omﬁé%ﬁgméﬁﬁgiélﬁéﬁabl e: Sanpl e Node Processing Table -114
10 procedure 3: The entry is selected s Table. Sagl e Node Processing Table
- 114 row) mne e Prosedwedeg:eNt stop E8Q (Fgire daliehthedsacsssedIndigeiprciar the -

I'ndi cator | ndi gt 9k node f6*¥ in the Node Processing Table 114,

Procedure 4.4: At step 182 select the next unprocessed node in the Node
Processing Table (i.e., the lowest entry sequence number where the Processed
15  Indicator = “N"). This is now the current node. If an unprocessed node is found at
step 184, then retum to step 166 (Figure 4¢) and continue from that step 166.

Procedure 5: At step 186 remove each PROJECT ACTIVITY 68
corresponding to an ELEMENTARY ACTIVITY 58 that is designated for removal in
the Node Processing Table from the PROJECT 70 according to the Activity Removal

20 process. As this removal process proceeds, when removing a PROJECT ACTIVITY
68 from a PROJECT 70, check if it is the last PROJECT ACTIVITY 68 for its parent
in the PROJECT’s 70 WBS. If so, remove the PROJECT ACTIVITY 68 and its
parent from the PROJECT 70. When removing the parent, check if it was the last
child for its parent in the PROJECTs 70 WBS. If so, remove it and its parent.

25  Continue this child/parent removal process until a parent PROJECT ACTIVITY 68
that has other children is found or the last ancestor of the current PROJECT
ACTIVITY 68 has been removed from the PROJECT 70. The processing ends at step .
188.

EXAMPLE 1: Outcome-Driven Work Flow Synthesis Process.

30 For this example, the user has selected one outcome, outcome "03", for
synthesis and has selected the exemplary WBS controlling template shown in Figure
5a as the controlling WBS for the project. The procedures identified below

16
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-~ e~~~ M- ot I~ - e 4w A e S~ -
".~... - Procedure 4: The results of executing procedures 4.1- 4.4 until
all entriesW@0¥&28he Node Processing Tabl e have been procesgaysaigr3$s
follows: Following first execution of procedure 4.1 Sanple Node Processing
Tabl e - 11&0@@993 tthasyabered procsdurss incthe Aeserptianatfehe OnidomeiDrivendi cat or | VA

13 13-N H %ﬁt@%‘%g&(ﬁ) ieE{iETPilo ég?ojev 3 was identified as the elenentary

activity that uces se outcone 03. At the conclusion of the
first executionyof step 4.1 the state of the Node Processing Table is shown
above and the PM@E@B@FWPW% ﬁg%#{}gpmd#qqsﬂqe@yk@nyﬁha ithe ¥sPr eq. Node
| DG oupi NNgrak¥sQ6 886 RAMBRRANE!G. ENGlifeaie 0394 Chnfnl AP &Rt 91 Sept ember
2004 WO 01/67291 PCT/ US%%?O? 92 Fol | ovm!dng’ P%rst ea%lcutltgrllng%Y'qu%cedure 4.2

Procedut e lectedifomithe BthnmingtSystett Rata Reposifory Se¢ Figupestar eam node for the
current node (EA B 1.3)and inserted an entry reflecting this into the Node

Processing TabPeocgtheke®@n)SificeSepmojeet ddticity &imp@rﬁii@to-ﬁwﬂh@tﬂ%&é{ﬂd@@A y
Seq. NodeouBr’Egﬂlo_ces'sa?r'aRgm)vaI. ator, 1 ndi catorlndi cator EA B1. 3. :
.3 has not already been included in the project, an entry is inserted into the Node

Processing Table:

Sample Node Processing Table - 114

Entry Seq. # Node i) Grouping Processed Removal
Indicator Indicator Indicator
I EXBT3 N N N
10 Procedute 3. The Hrst entry 13 selectcd (shaded Tow) in the Node Processing
Table.

Sample Node Processing Table - 114

Entry Seq. # Node ID Processed Rembval Indicator
Indicator
L o o e | BABL IS Tl AN m o E NS
TRl o U o T IO e T T

Procedure 4: The results of executing procedures 4.1- 4.4 untii all entries in
15  the Node Processing Table have been processed are as follows:

Following first execution of procedure 4.1

Sample Node Processing Table - 114

Entry deq. # Node ID - | Grouping Processed | Kemoval Indicator
Indicator Indicator
1 ...'..""f ."- ':_; ’ EA_B];‘.'B .‘ t N . ] RS __N i 11,_ Sk :,:_ .N. o RS . [ T &
e ER ]l -.,_ . -..._.,_. - - ‘. . . ._ j"':-::‘._'s‘_ ::_ I | -'4‘_:‘, DR T f

Elementary activity EA B1.3 was identified as the elementary activity that
20  produces selected outcome O3. At the conclusion of the first execution of step 4.1
the state of the Node Processing Table is shown above and the Project WBS/Work
Flow is shown in Figure 5b.

17



Fol lowing first execution of procedure 4.3 eq. o euprgcessRenovaiPIaFAPs:.
Entry Indicatorlndicator | r 77 -7 17} , : NV ~ Ti-J" z'+ :.: ;;,Q;

~W ~mp" 7" Wo P H nFw : ' EABI-2jNto Procedure 4.3 set the value of the
Processed 'halrd&?8r cell in the Node Processi ng Tabl e for PEEUSH/ITER node

to "Y'. Following first execution of procedure 4.4 try Nodeupng cess
Renoval | Felloatnyfisgetediionoppradiieniar 15 Procedure 4.4 selected the
next unprocessed node in the Node Processing.table (selected node is

i ndi cated as_t pescel@dad jeNifidd EABINOLS, RLecasS] fod feS At on
caused node EA Bl.2 to becone the "cu%%eﬁ%kegﬁlgd@%g%oggl@gngr ocessi ng
Tabl e - 1¢argympde(BbBd.pmddessied gn Ealry eeflectigithifint the NodePescedilg VO

01767291 Table (below)
5 Sample Node Processing Table - 114
Entry Seq. # Node 1D Grouping Processed | Removal Indicator
Indicator Indicator
wr e JIBABLS L INT T L N N
—.:-2 Rt EABI.Z sFH Tl I:] dr N ﬁ"—rp."' Ak 'N P
Following first execution of procedure 4.3
Sample Node Processing Table - 114
bntry Seq. # Node 1D Grouping Processed | Removal Indicator
Indicator Indicator
al S B # RN e s
é-\.g E‘:@';“r; 5 N ."1 EA ‘-';'-'.» o ,“-‘ébﬁ;u:—-“ n Ay
Z N N

10

15

Procedure 4.3 set the value of the Processed Indicator cell in the Node
Processing Table for the current node to "Y™.

Following first execution of procedure 4.4

Sample Node Processing Table - 114
Entry Seq. # Node 1D Grouping Processed | Removal Indicator
Indicator Indicator
EA BL.3 N Y N
2 oL FEABLZ o PN T RPN RN

Procedure 4.4 selected the next unprocessed node in the Node Processing table
(selected node is indicated as the shaded row in the Node Processing Table). This

action caused node EA B1.2 to become the "current” node.

18
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Fol | owi ng second execution of procedure 4.1 Sanple Node Processing Table -

114 try eq. w bgs7hdy EA B1. 3 urouping Indicator N =n cess nc Indicator Y
PCTI USO1/ 07392 enov N “a | cator Procedure 4.1 caused EA Bl. PCTaiSauoi3psert ed

into the Project WBS/Wrk Flow 5 in its correct position according to the

control li nwdmﬁngﬁH%Eﬁﬂgmtﬁ&?ﬁcédhp#(ES to its successor, EA B 1.3. See

Figure 5c. Foll ow ng secon xecutron o rocedure 4.2 Sanple Node

E: ggg::i ng S-EﬁiﬂlgNod&i’rAbc'égﬁﬂé’Tasu‘f& 1f)l‘de-l D oupig Indicator 1 .2 37 EARL N N

Entry Seq. # Node D Grqupmg Processed | Removal Indicaior
Indicator Indicator
i1 HA BI.3 N Y N
:‘2‘ :_‘\; :. '_-‘_-'_-' . :- ?? - EA,BI.Z"‘ 1"3' _;: %N‘ .I 'I_.; ._\-:___” }'.“;'7" . - N - . L. .N_‘_ -_ T e

Procedure 4.1 caused EA B1.2 to be inserted into the Project WBS/Work Flow
5  inits correct position according to the controlling WBS template, and to be linked to
- Its successor, EA B1.3. See Figure Sc.

Following second execution of procedure 4.2

Sample Node Processing Table - 114

Entry Seq. # Noae ID Grouping Processed | Removal Indicator
Indicator Indicator
1 BA B1.3 N X N
3 EA BT N R T R
10 Procedure 4.2 identified EA B 1.1 as a "relevant" upstreamn node for the

current node (EA Bl 2) and inserted an entry (Entry Sequence # 3 in the node
processing table, above) reflecting this relevant identification into the Node
Processing Table.

Following second execution of procedure 4.3

15 Sample Node Processing Table - i14

kntry Seq. # Node ID Grouping Processed | Removal Indicator
Indicator Indicator
1 EA BL.3 N Y N
2 EABLZY TN T Y T JN- T
K Sa— [EABIT N
19



. 6 September 2004
I ndicator Y enpov cator N 10 Procedure 4.2 identified EAB 1.1 as a

"rel evant” upstream node for the current node (EA Bl. 2) and i nserted an

entry (Entwyp odeepeence # 3 in the node processing table, aw sorofbl ecting
this relevant identification into the Node Processing Tabl III oW ng

second executi e 5 e Prqces Tabl e - 114 19
6 Sept enber Sﬁrogﬂ%iﬁéfgb@eﬁéﬁﬁgée/%?% dliff\llg’e@WEF%f tge ®t he val ue of
the Pr ocesp@desls Il Ofor elchrreft ddae iNoege  Processing Table for the current
node to "Y". Followi ng second execution of procedure 4.4 Sanple Node
Processing Table --114 Entry Seg: Node 11DUroup| ng Processed Rermval

| ndi cat or mvﬂagéﬁqme@a@tﬂonofwocedurew ~r. "tf tton-~.~~, (-,- ~~' -
, Procedure 4.4 selected the next unprocessed node in the Node Processi ng
tabl e (sebaupledNadeProdessingTablat ld4 as t he shaded row in the Node Processing
Table). This _action caused node FA Bl 1 to becone the "current” node.

Pr ocessi nEEBW P?bFeduf ¥89%) ¢ nr ouﬁoﬁpl@gw || COMCEMER | RemAvaldagsaighnn

11%

;
as 10 delscribed above until all r|dndigater upst [ bifetsdes have been

introduced into the Project WBS/Wirk FIow accofding to khe Activity

| nserti on‘, 1 Posi ti oni npEAdhid> Cont entN Li nki ng pf&cess ThfB exanpl e

I 1lustrat WWWWM
Pr oj ect / Wor k Fl ow ch rendalning iteratiron of 4 FoIIovmngth rd
execut i onrpf - preCEUIT FEA T T, L [N - & - [ N e [N

s e
ruh eideaz

R . 4 . ‘“1 i RIS REE | B
e [ ..__‘L, siat. R \;514’ -3 ET L

i

Jl.q_. 1'-

Procedure 4.4 selected the next unprocessed node in the Node Processing table
(selected node is indicated as the shaded row in the Node Processing Table). This
action caused node EA B1.1 to become the "cwrrent” node.

Processing of procedures 4.1 through 4.4 will continue in the same manner as
10  described above until all relevant upstream nodes have been introduced into the
Project WBS/Work Flow according to the Activity Insertion, Positioning, and Content
Linking process This example illustrates, below, the internal states of the Node
Processing Table and Project WBS/Work Flow for each remaining iteration of 4.4.

Following third execution of procedure 4.1:

15 Node Processing Table - 114
Entry Seq. # Node 1D (Grouping Processed | Kemoval Indicator
Indicator Indicator
EABI.3 N Y N
2 EABLZ N Y N

See Figure 5d for the Project WBS/Work Flow.
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_ _ 6 September 2404
15 Node Processing Table - 114 Entry Seq.a | DUroupi ng Processed Renoval

I ndi cator. I ndicatorlndicator 3 See Figure 5d for the Project WBSIWrk
Flow. 20 6 v@eptertber 2004 WO 01/67291 PCTIUSO /07392 n Node[,@ymgﬁ%e eenov
cator -Entry eq.png Indicatorlndicator - 7 77. 77 -'N\- EABI - A2.
1N Fol | ow ng third execution of procedure 4.3: 5 Node Processing TabI e -
114 ntry SEellowiag thirdgrReatimsefimoreduie 421 or | ndi cat or | ndi cat or

Node Processing Table - 114

Bntry Seq. # Node'ID Grouping Processed | Removal Indicator
Indicator Indicator

I EABI.3 N v X

2 EABIZ N v -

Following third execution of procedure 4.3:

5 Node Processing Table - 114

Enwy Seq. # Node TD Grouping Processed | Removal Indicafor
Indicator Indicator
1
2
3 e :
— .

Following third execution of procedure 4.4

Node Processing Table - 114

Entry Seq. # Node 1D Grouping Processed | Removal Indicator
: Indicator Indicator
1 EAB1J3 N Y N
2 EABI2Z N Y N
3 EABL.1 N Y N
21



Fol | owi ng third execution of procedure 4.4 Node Processing Tabl &>®P™phs 2004
Entry eq. Nodeupng Processed Renpval

Fol | owi ng t p
6 Septenber 2004

| ndi cat or

5e shows
process.

| ndi cat or I'ndi cat or :

tHedlomring Euurtlv\BSicubion of pescediiré &ils point in the algorithmc

Entry Seqg. Node 10G oupng Processed.Renoval
Node Processing Table - 114

cat or

I ndi cat or I ndi cat or
cution of procedure 4. 2:
/ US01/ 07392 Entry Seq. oer oupngProcessed

EA 131. 3NY . EAA2"!

Node Processin

Sit war.

Tabl e -

Y~~

| ndi cat or

EA A2, 11

114 21

CRIS91/07392

Fi gure
5

Bntry Seq. # Node ID Grouping Processed | Removal Indicator
Indicator Indicator
BABL.S N Y N
2 EABIZ N Y N
3 sA Bl1.1 N Y N
: _4? ;_:‘._ . -"7 EA. A—?;l J_ e i _N B p Hi"'ja_ ] -'".'_A -:"N..- " .y -."- -

Figure Se shows the Project WBS/Work Flow at this point in the algorithmic

process.

Following fourth execution of procedure 4.2:

Node Processing Table - 114

Entry Seq. # Node ID Grouping Processed | Removal Indicafor
Indicator Indicator
1 EAB1.3 N Y N
2 EA B.2 N
3 EA BI.T N
d - X EA A.Z Wi N ..N AL ST -
gi..‘:..:A:' H q'" 1, ;,._.J‘ 2 e o ,.r\_'.‘,_,.‘, m.s;--._.. .'v i .,-,‘-;
3 EA Al 3T '
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IndicatOrIndicator - rEAM F, 3a =5s}q _t-ti w: _-2r by GY ~1~-
tili.41- .. " .r .t WD 01/67291 Fol | owi ng fourth execution of
procedur e 4WP lfﬁﬂl@de Processing Table - 114 Fol | ow ng f our t BCEABELGHOHN
procedure 4.2: Node Processing Table - 114 22 6 Septenber 2004 WO 01/ 67291
Fol l owi ng fourth execution of procedure 4.3: Node Processing Table - 114
PCT/ US01/ 07392 Entry eq. Nodeoupi ng ocess Renoval cator |ndicatorlndicator
2EA B 1.2N--Y-N - 73 J' _ -11 fT -" ' AN Followi ng fourth execution of

pr ocedur e Folibwing féif48 eREQURAYPockdlkEq 3; 114 ENtry Seq. Node@ ouping

Node Processing Table - 114

Entry Seq. # Node ID Grouping Processed | Removal Indicator
Indicator Indicator

i EABIJ N Y N

2 EABI.2 N Y N

3 EABI1 N Y N

i : _‘.'EAAZ ]_r e .-,.N.f T 'ﬁ?- YP— T 'N-’”' - - -
TERAT 3" TN N
Following fourth execution of procedure 4.4:
5 "~ Node Processing Table - 114

Entry Seq. # Node tL) Grouping Processed | Removal Indicafor
Indicator Indicator

I EABL3 N Y N

2 EABI.2Z N Y N

3 EABI.I N Y N

q EAAZT N Y N
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] ] ] 6 September 2
Removal Indicator Indicatorindicator N -- -N - EA 13 F. ZNN 3BA 13" 6

EA A1 41 N EA A 23 6 Septenber 2004 WO 01/67291 Following fifth execution
of proceduw® ®i/c1291 Node Processing Table - 114 PCTIUSO1/ 0732 &l joY308d. Node
| D_roupi ngocessRenoval | ndicator |ndicatorlndicator N  Figure 5f shows
the Project WBS/Work Flow at this point in the algorithmc 5 process.

Fol | owi ngyfidv}ihd rueELchAth 8f pRORGIU R 4 2:

Node Processing Table - 114

bBntry seq. # Node ID) Grouping Processed | Kemoval Indicator
Indicator Indicator

i EAB13 N Y N

2 BABLZ N Y N

3 EABI1 N N

4 EA AZ] N
'I.‘_SZI"';;I B % :.F.H r:’,-" _.1;;
! A -‘.;- ‘- " K h .-;3;—- 11; ‘

Figure 5f shows the Project WBS/Work Flow at this point in the algorithmic
5 process.

Following fifth execution of procedure 4.2:

Node Processing Table - 114

oty Seq. # Node ID Grouping Processed | Removal Ingicator
Indicator Indicator

T EABI3 N TY N

2 EABLZ N Y N

3 EABLT N Y N

4 EA AZ] N Y N
5. PEAALY A% N _
o T L e e R .
'6 [EAATZ N
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Node Processing Table -
| ndi cat or | ndi cat or . 5N,
fifth execuWOdi/63#%1pr ocedure 4. 3:

PCT/ US01/ 07392 Entry Seq. Noder oupi ngocessenov cat or

-737 EX A2. 1IN 7 - x>7" TMW' . r
Following fifth execution of procedure 4.3:

Node Processing Table - 114

24 6 Septenber

114 Entry eq. Noderoupng ocess Renoval
2004 WD 01/ 67291 Fol | owi ng
Node Processing Table - p¢#rusoro7392
| ndi cat or | ndi cat or

6 September 2004

cator

Removal Indicator

Entry Seq. # Node ID CGrouping Processed
Indicator Indicator

1 FA BI3 N Y N

] EA BI.2 N Y N

3 EABI1 N Y N

4 EAAZT N Y N

; T'H"" - ..:_ E 'v: ‘;‘_J:K - :‘-:'%":r»
5 :
Following fifth execution of procedure 4.4:
5 Node Processing Table - 114

Enry Seq. # | Node ID Grouping Processed | Removal Indicator
Indicator Indicator '

1 EABLS N Y N

y) EABIZ N Y N

3 —TEABLI N Y N

4 EA A2l N Y N

b EA ALD N Y N

25
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6 September 20604
- wtl"~41.-~raj ot ST~ =Y, ~_,'y'.~ _i;,~.Yom
F'4. "t| Follow ng fifth executlon of procedure 4. 4: 5 Node ProceSS| ng
Tabl e - 114yv@&hig¥eeq. a eroupi ng ocess enov | ndicator |ndi C?%ﬂﬁ%&? $ator
77:7 25 6 Septenber 2004 WO 01/67291 Fol |l owi ng si xth execut “5 Geedure
4.1: Node Processing TabI e - 114 PCTI E1SO1/ 07392 Entry Seq. Noder oupng

torlndjcator FA B1.3N Y-N
Processed I?rrl?c\;/v"!i%{ngcsat exec c%m(izaofoprro¢:edure 4.1:

Node Processing Table - 114

bntry Seq. # Node 1D Groupmg Processed emoval Indicator
Indicator Indicator

1 EA BI.3 N Y N

i EABL.Z N Y N

3 EA Bi.1 N Y N

4 BEA AZ] N Y N

d BEA AlS N Y N
TN L N o PR
,.'—'b"cu,' ;.r.;‘ 1 \ o b .,.n- '. )

Figure 5g shows the Project WBS/Work Flow at this point in the algorithmic
5  process.

Following sixth execution of procedure 4.2:

Node Processing Table - 114

Entry Seq. # Node iD Grouping Processed | Removal Indicator
Indicator Indicator

i EA B1.3 1\{ Y N

) EA BI.Z N Y

3 EA BI.1 N Y N

4 EA Al.l N Y N

k) EA Al3 N Y N

6 S - . _«;1-_..:.5; T EA Al 2 : N R ‘N‘ ‘ v . N' o 2

/— — R AT R————Ix N

Following sixth execution of procedure 4.3:

10 Node Processing Table - 114
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EA Al. 3NN -EA 1-2,J~N Figure 5g shows the Project WBSIWrk Flow at this
poi nt in theWalogwsrisshm ¢ 5 process. Follow ng sixth execution of procedure
4.2: Node Processing Table - 114 Entry Seq. Nodeupng ess enovedTdidiahan

I ndi catorlg&%&. 3YN EA A2.INY ar._ __ '"EA ATT Follow ng sixth
Praeecsing Tahle - 114 26 6 Sept enber
VRl At Ty ]

execut i on [oFRYBF re] Mode [0 NodeRER

2004 WO 01/ 67291 PCT/ USOL/ 07392 27 qB ég]gnbeﬁ 9espRdr/| JSar
eq. o e roUpi ng rocess fenov cator - |I'Dirdrcat or | n@disatonr
1 -
| EABI3 N v N
< EABIZ N
3 : N
EA BT N v N
4 EA AT]
N Y N
B FA AT3
N Y N
6$- o T f “-:»EA-AI.Z;" T —
T T ERATT R =
N N
27
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EA B1.3 NY-N EA B 1. 2N - _''~yy~c h e +4f?2-.i}i, ~ M ..'~r~ 4
.-?5nJ _t.. ~tC 4 -.E Follow ng seventh execution of procedure 4.1: 5

Node Proce¥¢@Ayé7rable - 114 ntry eq. Node JLDoupng ProcessedpERgR%AN 2

I ndi cat or | ndi catorl ndicat or (3EA AL.2-N-YN T-EA N ALJ Figure gjh shows
the Project WBSIWrk Flow at this point in the algorithmc process. WO

01/ 67291 Fiollomdng sigthsexechtion of pracedurefd.4xr ocedure 4.4: Node Processing Tabl e
- 114 28 6 Septenber 2004 WO 01/67291 Fol |l owi ng seventh executi on of
procedure 4. 2:NodéRtecdzsing Faklend1dable - 114 PCT/ USOL/ 47392 Y

bntry Seq. # Node ID Groupimng Processed | Removal Indicator
Indicator Indicator
I EABI3 N Y N
2 | EABIL.Z N Y N
3 EABI.1 N Y N
4 EAA2]T N Y N
o EAAT3 N Y N
6 £A AlZ N Y N
N

Following seventh execution of procedure 4.1;

5 Node Processing Table - 114
vntry Seq. # Node 1D Grouping Processed | Removal Indicator
Indicator Indicator

| EA B1.3 N Y N

2 BEABLZ N Y N

3 EABIT N Y N

4 BA AL N Y N

5 EAAL3 N Y N

6 EAALZ N Y N

= EAALT-7TC [N NS TN

Figure 5h shows the Project WBS/Work Flow at this point in the algorithmic

process.
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e a0de IDEIW uroupng Indicator N ocess nu Indicator Y Follow ng

seventh exeGyd g4 Procedure 4.3: 5 Node Processing Table - 114 EH 5y-
Seq. Node aupi ng ocess Indicator enov N as cator enov i ndi c RT3
131. 3Nl ndi catorN . { 29 6 Septenmber 2004 WO 01/67291 Fol | owi ng seventh
execution of procedure 4.4: Node Processing Table - 114 try e

Following seventh execution of procedure 4.2:

Node Processing Table - 114

Entry Seq. # Node ID Grqupmg rrocessed | Removal Iudicator
Indicator Indicator

I EABL3 N Y N

2 EABI.Z N Y N

3 EABII N Y N

4 EAATT N Y N

d EA AL ‘N Y N

6 EAALZ N Y N

?ﬁh -. re -Ei’ y

Following seventh execution of procedure 4.3:

5 Node Processing Table - 114
Entry Seq. # Node [D Grouping Processed | Removal Indicator
Indicator Indicator
I EA BI.3 N Y N
2 EABILZ N Y N
3 EABL.] N Y N
4 EAAL] N Y N
5 EA ALS N Y N
6 EA ALZ N Y N
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|Q 0 deJE H EAB n trouping

PCTI US01/ 07392

.rrocessea Renoval

| ndi cat or

ndc i ator

| ndi cat

or

6 September 2004

N14 1 EAM1 -M EAAt.3 N
Y Procedure 4.4

det ect ed nBOMMEE%i ng unprocessed nodes in the Node 5 Processi ngCTAOE07392

This condition Feliewingtseeerdth eRtdiAidnost pro
t he Qutcome-Driven Wirk Flow Synthesis Process In this exanple,

havi ng sel ect ed out cR@Be PcafdthSP@IB0114He results in
Fl ow from EXAMPLE 1, above,

t he user

Zowan_add i

nal

céduireldet:i ¢ processi ng. EXAMPLE 2 of

after

the Project WBSI Wrk

deci des to add OJtcome 04. This

n nvl ct

illustrates ho
Project VWBSI W
an Elenentary
foll ows that of

WBS and work s

| 15 El enmentar
pl anner) wants

fromthe Plan
2004 WO 01/ 672

\ln+ hnc ay oHt-c- et 1
Fhﬁg t A9 Hons th , SLOUDHIE, | prcg%%)eesf g@%ﬂéﬁgbﬁ‘lﬂf
Act|V|ty cI hssi fied asalrﬁlﬁ)ﬁ?g%ng P 0\? he notation
EXAMPLE 1[ above. Figule 6a _providgs an exenpl ary Project
bdpe  of the| E6nBESI1ing WS used for |this exanpNe. Procedure
At it o C nraodubac t-ha oot (wnr k
Ao T 1 vll.] r.l U TTo \JULU 1 T
go addtot1g project (i N;., Qut cong [;4), SO iglis sel\ected
BNy SysStem PEAREBRIPOSITOT W 28 (Frgurg ¥). 30 o Reptemnter
D1 Procedure}2 PCTIUS01/0§392
4 EAAZ1 N 1Y N
5 EAAL3 N Y N
[ EA AlLZ N Y N
1 EAALL N Y N

10

15

Procedure 4.4 detected no remaining unprocessed nodes in the Node

Processing Table. This condition causes the termination of synthetic processing.

EXAMPLE 2 of the Outcome-Driven Work Flow Synthesis Process

In this example, after having selected outcome O3 and seeing the results in
the Project WBS/Work Flow from EXAMPLE 1, above, the user decides to add

Outcome O4. This illustrates how fo synthesize an additional outcome into an existing

Project WBS/Work Flow. It also shows the special processing associated with an

Elementary Activity classified as a “grouping” activity. The notation follows that of

"EXAMPLE 1, above. Figure 6a provides an exemplary Project WBS and work scope

of the controlling WBS used for this example.

Procedure 1

Elementary activity EA C 1.3 produces the outcome that the user (work

* planner) wants to add to the project (i. e., Outcome O4), 5o it is selected from the

Planning System Data Repository 28 (Figure 1).
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Since a project activity corresponding to elenentary activity EA C 1.3 has

not al reacug/ be}en included in the project, an entry is inserted into the
Node Proces Pr?é "¥iple as follows: S Sanpl e Node Processi ngPUHUB&E/0739214
Entry Seq. Node | DUroupi ng I ndi cat or Renoval |ndicatorlndicator Procedure 3
The first entrProcedaed 2cted in the Node Processing Table. This is
illustrated by the shading the entry in the exenplary Node Processing
Tabl e as fol |l ows: 18in38aRirejetiedavity SREHo¥n T@Qle%lehmhﬁfc&:vﬁ&r

Seq. aupnygFr ocenedRermva[rmjlrﬁdi catorl ndi cat orlgndi cat or t gAgrlb3ce ure 4
The resuits ofalesedy beeminchided inithe@sojactian entry isimsérteddnto theNbdeBrotessinge Node
Processing Ta h n processed are as follows: 15 Follow ng first
execution of B?%’a‘%%f%ﬂ’%ﬁ Sanpl e Node Processing Table - 114 Entry eq.
Node upng _ ndicatof ess ,Remmval Pro di catorlndicator Elenentary
activity ER CL. 3 wa arinﬂérhr‘? G °%§§mﬁfpé{’ -dddntary activity that produces
the selected outcone 04. At the conclusion of the first execution of 20
procedure 4.1 ER&Y 3tdhte of Node INode Prpbeawpingg Tdnpessedd PridrandvalBS Vior k
Flow is as shown above apd on Figure phdicator6 SJdpdieatber 20dAdicator

1 BEAC1.3 N N N

Procedure 3

The first entry is selected in the Node Processing Table. This is illustratcd by
the shading the entry in the exemplary Node Processing Table as follows:

10 Sample Node Processing Table - 114
Entry Seq. # Node 1D Grouping Processed Removal
: Indicator Indicator Indicator
e il PEACESE L N e g e F AN = et o

Procedure 4

The results of executing procedures 4.1 4.4 until all entries in the Node

Processing Table have been processed are as follows:

15 Following first execation of procedure 4.1

Sample Node Processing Table - 114

Entry deq. # Node 1D Grouping Processed Removal
Indicator Indicator Indicator

Elementary activity EA Cl.3 was identified as the elementary activity that
produces the selected outcome O4. At the conclusion of the first execution of
20  procedure 4.1 the state of the Node Processing Table and Project WBS/Work Flow is
as shown above and on Figure 6b.
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WO 01/67291 Fol lowi ng first execution of procedure 4.2 Sanple
114 PCTI USO1/ 07392 Entry eq. Noder oupi ng Pr ocessed
di cat or I ndi cat or
as a "relevant” upstream node for the cu'r’?EH?“”‘g:’%ode
this into the Node Processing
dre 4.3 Sanpl e Node Processing

Processi ng Tabl e -

hoUtEY

(EA C1.3) and inserted an entry reflectin
ifodlowing firstegeqution of progsdy

Renoval
|dent|f|ed

Tabl e.

Fol | owi

1 EA . JP..

Procedure 4

6 September 2004
Node .

Tabl e -114 Entry ed. Noder oupngProcessedenov | ndi cat orl ndi cat or | ndi cat or

- Processing
Seq. NodeupnyH
4.4 sel ected
(sel ected nod

dure
e

Tabl e). Thi g
Fol | ow ng se

le -

Procedure 4.3 set tSamplaiNode BfocedsmgHiabizediddd | ndi cator cell in Node
10 Table for the current node to "Y". Entry
Rddel DT Cat O] Grelipiad Of [ ProcessedT | Removal 1 0
the next ungrocessed nodepigibatdre NoB@idRlopCeSSH MeMicatexr Tabl
e is indicatled as the shaded row in the Node IProcessing
lact ron cauSeAde EA CIN2 T0-pecpRe T he. = CUNmEnt . node:
gnd executidn of peocedufe 4.1 -Sanf Ie ‘Node _Prgcessing Tab
irst execyt¥dllet proceture 4.4 N

114 Fol | owi ngd %

Procedure 4.2 identified EA C1.2 as a “relevant” upstream node for the current
node (EA C1.3) and inserted an entry reflecting this into the Node Processing Table.

Following first execution of procedure 4.3

Sampie Node Processing Table - 114

10

15

Entry Seq. # Node ID Groupmg Processed Removal
Indicator Indicator Indicator
2, TR . o] EA‘(JI 2 ,.N- N 1 - -N-A-} e

Procedure 4.3 set the value of the Processed Indicator cell in Node Processing
Tabie for the current node to "Y™".

Following first execution of procedure 4.4

Sample Node Processing Table - 114

Entry Seq. # ode ID Groupmg Processed Removal
Indicator Indicator Indicator

1 EACL.3 N X N

2ok |BECIT 2 TN R [N e [N TR

Procedure 4.4 selected the next unprocessed node in the Node Processing
Table (selected node is indicated as the shaded row in the Node Processing Table).

This action caused node EA C1.2 to become the “current” node.

Following second execution of procedure 4.1

Sample Node Processing Table - 114
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Sanpl e Node Processing Table - 114 32 6 Septenber 2004 WD 01/ 67291
PCTI US01/.07392 Ent ry Seq. Nodeoupngr ocessenov | ndi cat or |l ndi cat or |l ndi cat or EA
CINY  Proc®fUP¥7211 caused EA 0. 2 to be inserted into thecki®geise;
WBS/Work Flow in its correct position according to the Controlling WBS
TEMPLATE, and/ Eerp®eq. FNMKENGIPID S SUT @@Lyfhg EAPRkR S.ﬁqca‘ﬂ_enn%a of . E
Cl. 3's predeckssors are present in 5 1?&311 ec @0 rk Kl %/ tq coul d
not be linkedfto its predecessors at {his Point ee Fi gur 8 1'Fol I awi ng
second execut) bn of proCedEATIE Z SafiN & Node Pyocessitng{apte +H4—Entry
S eq. NodeoupngProcess\Wenby Lndi cator|ndi catorl hdi cator EA CO\I 10
Procedure 4. 2[+dentiti ed EREGLA as a| PET evant 7| Dps] [ am nqde-7 6f - CuULTlent
node (EA Cl. 2y—are—inscrtedan ﬂmf“' spefligchi | nglthis-int g°fihe Node- -
Processing Table. 33 6 Septenber 2004 WD 01/ 67291 Procedure 4.3 set the v
ue o the Processe cRroogdueelll chibed EASCNOGSbe Ei’s@&&ﬁﬁ'td‘ﬂlemle@l WBS{WB:%O%IHW ent

node to "Y'. 5 Follow ng second execution of procedure 4

Processi ng TabiRdts corgot E9RLGR aceondmgdo ﬁ@@mﬂw&ﬁm ahd to be
I ndi cat or I ndi cghag bt 6Rlcsor, EA C1.3. Since none of EA C1.3’s predecessors are present in

5 the Project WBS/Work Flow, it could not be linked to its predecessors at this Point.
~ See Figure 6c.

Following second execation of procedure 4.2

Sample Node Processing Table - 114

Entry Seq. # Node ID Grouping t'rocessed Removal
Indicator Indicator Indicator
i EACL.3 N Y N
n..2 ) ST EA Cl 2- . “'L ﬂ"‘N”.ﬁ-;f‘.“' :.f".' u_‘aﬁ"“" G;le‘—::-w f i:_.i«N. 7".F - ".“.'-?l':_'".:"“;- e
) L . 'n"h WL ““'- R o ::-s_:_‘;—;, o ﬂ‘?‘{: f:_ - ;:1 =% deea g
3 EA CTI Y N N
10 Procedure 4.2 identified EA C1.1 as a "relevant" upstream node for current

node (EA C1.2) and inserted an entry reflecting this into the Node Processing Table,
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Procedure 4.4 selected the next unprocessed node in the Node

Processing table (selected node is indicated as the shaded row in the Node
Processing Table). This 10 action caused node EA C 1.1 to becone the
"current” wode/s7Hal | owi ng third execution of procedure 4.1 pogigogoiNese
Processing Table - 114 Entry eqg. Node | DUrroupi ng: Processed Renoval

| ndi cat or | ndi_cat or | ndi cat or ~. Procedure 4.1 caused EA CLI to be
inserted into® ﬂmﬁfp%ﬂﬁm%mmqu@. nits correct position
according to the Controllin Tenpl ate, and to be linked to its
successor, EA Cl. Sampie Ned¢ @G@Smﬁiﬂ?&H EA B 1.3. See Figure 6 Follow ng
second executlon of procedure 4.3. Sanple Node Processing Table - 114 nary
Seq. Node r dlpiy@eql#dl dadede IBCTT USOL GroupiRg T PErocesse@ N0V | Removal
I ndi catorlnglicator EA ¢1.2 }.r 34 6IiRgk@bel mffdorO 014#addy Fol jow ng

third execuf&on of procadure 4.2

EATI3 N Y N
2 s L BRI e AN A T N
'3 ) T . e EA Cl 1 -;_ ,' - »Y. - .- N L T L . N

Procedure 4.5 set the value of the Processed Indicator cell in the Node

Processing Table for the current node to "Y™",

5 Following second execution of procedure 4.4

Sample Node Processing Table - 114

entry Seq. # Node 1D Grouping Processed Removal
: Indicator Indicator Indicator
1 FEACL3 N Y N
2 EACl2 N Y N
. I_-,' . ,_."--ul_ T ’!‘ o l»;:.- ,‘ -2 -t Ll._ .'; Q Ui '-':'ﬁ;'!- __2__:' ..b 2 o ~ 'r. L =:— 4 ._- ;__l‘ .- . a L

Procedure 4.4 selected the next unprocessed node in the Node Processing table
(selected node is indicated as the shaded row in the Node Processing Table). This
10  action caused node EA C 1.1 to become the "current” node.

Following third execution of procedure 4.1

Sample Node Processing Table - 114

niry Seq. # Node 1D Grouping | Processed Removal

Indicator Indicator Indicator
I EATI3 N Y N
2 EACLZ N N
I B R N T SN N

Procedure 4.1 caused EA ClL.1 to be inserted into the Project/WBS Work Flow
15  inits correct position according to the Controlling WBS Template, and fo be linked to
its successor, EA C1.2 and to its predecessor, EA B1.3. See Figure 6
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Sanpl e Node Processing Table - 114 PCTI USOL/ 07392 Entry Seq. #Node

| DG oupi ng _Processed Renoval | ndicatorl ndicatorl ndi cator EA QL. Y
Procedure #904gi28tted that EA C. | was a "G ouping" acti vPCTUSNAIIAS a
result, .5 did not attenpt identification of relevant upstream nodes. No
entries were Folewingdhing executionNdwotedireds2 ng Table and EA O . 1 renains
the current node Follow ng third execution of procedure 4.3 Sanpl e Node
Processi ng Tabl e - SirhgleB¥idde\Precsdiag €abibé-j1MpMyPr ocessedRenoval

| ndi catorlndicatorlndicator EAM3NN r ', s:-_ L .. ~ar.; ~ . yam-

-~ - 10 PresEy8Eg &3 mueuﬁmw tHheReRseeeH in
Node Process{ng Table for the curre tm&f&ﬁﬁmto "RdicataP © Spﬂﬁ&g%?rr 2004 WO
o
N

01/67291 PCO USOI /07392 En try N oder] oupng rocless enov Se

?TIndi cator| pfiTcator I ndl ¢BAOCL.3L 7- N Y
2 EACLZ N Y N
2 mn o I RA LI T YT TN S T TN T T

- TR . . - p < P
% e : = = . P A i . P -2 s o

Procedure 4.2 detected that EA CL1 was a "Grouping" activity and, as a result,
.5 did not attempt identification of relevant upstream nodes. No entries were inserted
- into the Node Processing Table and EA Cl.1 remains the current node

Following third execution of procedure 4.3

Sample Node Processing Table - 114

Eatry Seq. # Node ID Grouping Processed Removal
: Indicator Indicator Indicator
1 EACLS N Y N
2 EAC1.Z N Y N
3w P BAGCLL T e YT L T Y e AN o F
SRS AR Y AR G K (0 SR S S AV e L - SN A
10 Procedure 4.3 set the value of the Processed Indicator cell in Node Processing
Table for the current node to "Y™.
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Procedure 4.4 detected no renai ni ng unprocessed nodes in the Node .
Processing Table. This condition causes the term nation of synthesis
processi ng, WieANPIdr 3: Qut cone-Driven Wrk Fl ow Reduction Prlpccﬁﬁsct) }3%95 owi ng
third execution of procedure 4.4 Sanple Node Processing Table - 13
Procedure | Project activity EA A2.5 produces the outconme that the user
_(work pl anner Follgindpg third exesibion of poocedinee §doj ect (i.e., 02), so it is
selected fromthe Planning 10 System Data Repository. Procedure 2 An entry
is inserted into tHemyeNods BresssingTaab! t14as fol | ows:  Sanpl e Node
Processing Table - 114 Entry s eq. Node. LDUr oupng Processed Renoval

| ndi cat or | ndi| GRiagTIeqr# c al[QModeLPCEUUT S So—TheThitst—gt-S—selectqd in
t he Node Progessi n;qTabI g (shaded). Ssgéggn dei%fz%soessi ng %?vgl- 114
Entry eq. No He 1 D6 oupng {Processed Renpova Pndi ¢at 07 Adi cat&?L fifCat o 36
6 Septenmber 2004 WO 017 6{EA CIGIT USO TN7392Prygedur e 4—Prggedures—4-1
through 4.4 gre executed|ypti]l all entiries in the Node Praocessing Talle
have been pr‘ogessed. Fol | Mﬁ‘(j-ﬁi rst gxecution ¢ procedurg ™. 1 5 Sampl e
1 — 1 A
Node Processiag Fapt o R I Yy Y= T =[N
L x e R Ty T e B M T s AT

[ aY

17

Procedure 4.4 detected no remaining unprocessed nodes in the Node
5, Processing Table. This condition causes the termination of synthesis processing,

EXAMPLE 3: Outcome-Driven Work Flow Reduction Process

Prdcedure 1

Project activity EA A25 produces the outcome that the user (work planner)
wishes to remove from the project (i.e., 02), so it is selected from the Planning
10 System Data Repository.
Procedure 2

An entry is inserted into the Node Processing Table as follows:
Sample Node Processing Table - 114

Entry Seq. # Node ID Grouping Processed Remdval
' Indicator Indicator Indicator.
T EXAZS N N N '
Procedure 3
15 The first entry is selected in the Node Processing Table (shaded).

Sample Node Processing Table - 114

Hatry Seq. # Node 1) Grouping cessed Kemoval
Indicator Indicator Indicator
1 s [ BAAZS T TN T TN Y T N
L RPN M S A r e ARl ST
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Entryeq, oe ri oupng Indicator rocess Indicator ov |Indicator I§re%fmelcetr2004

activity EA mO&i/gvesy-i dentified as the activity that produces sel ected
outcone 02. At the conclusion of the first execution of proc®fRAS0H0TBL he
state of the NegReRRACESSI Ng Table is as shown. 10 Procedure 4.1 set the
Renmoval |Indicator for the current node to "Y' because the project
‘activity identified rrent node produces the outcone selected for
renoval . Fol | owi ng f?%g%J%Q%%'&t&SH%‘ﬁA&F%@@Q@I%MﬁMH esafep iethhlegae Pr ocessi ng
Table - 114 15 Rrodéssingqlably ee¥dbpieashdentified EA A2. 4 as a predecessor
to the current node-.(EA A2.5) ac-c%rccil ng to the project activity

dependenci es, inserted an entry reflecting this into the Node

Pr ocessi ng Tab?@o g%ﬁmom o¢eahiye/4017291 Fol | owi ng first execution
of procedure 4.3 Sanmpl e Node Processing Table - 114 PCT/ US01/ 07392 Entry

eq. Node | oUpNgP'r o%am@bhémmwm oyifdi cat or I ndi cat or EA . 4NN
Procedure 43 set the value of the Processed |Indicator.of the current node
in 5 the Node¢ Matmycegs¥ng [INOAEIF 0 Y- Grouping | Processed Kemoval
Indlcato; Indicator Indicator
L L 1 . VR e e - = Y -
IR, EAAZS& LY s = WONCTEa B S

Project activity EA A2.5 was identified as the activity that produces selected
outcome Q2. At the conclusion of the first execution of procedure 4.1 the state of the
Node Processing Table is s shown. | | o

10 Procedure 4.1 set the Removal Indicator for the current node to “Y"" because

the project activity identified by the current node produces the outcome selected for
removal,

Following first execution of procedure 4.2

Sample Node Processing Table - 114

entry Seq. #

Node ID

GID.“ng Processed Removal
Indicator Indicator Indicator
-].", TR . IV Py -
il 5'5' "-‘ L L 1 %A:AE?'S snly i K N Rt e ‘.ma.-, T i v A
e SRV . I T i N T Sa e w e e
k EAAZZ™ N T e M
15

Procedure 4.2 identified EA A2.4 as a predecessor to the current node (EA‘
A2.5) according to the project activity dependencies, and inserted an entry reflecting
this into the Node Processing Table
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114 Entry. Seq. Node oupng
Prvooetener 4. 4 sel ected the next unprocessed node ipef
10 Table (selected node is indicated as the shade
This action caused the node EA A2.4 to becone the
| ndi cat or | ndi cat or | ndi cat or
I ndicator for the current node to

A7. 3YY
Pr ocessi ng

Node Pr oce55|

_"current!
tj, r
"Y" because

Proj ect WBS/
Processing T
mar ked for r
execution of
Sept enber 20
Sanpl e Node
enov

Tapl

gﬂﬂwﬁrsmwmg EpEocedrg 4ot

15 Procedure 4.1 set the Renoval

| ndi cat or

6 September 2004
Fol l owi ng first execution of procedure 4.4 Sanple Node Processing Tabl.e

Pr ocessedenova | ndi cat orl ndi cat or

fRsase

Ex

t he

t he pfappletNedstRro¢assing debierli4d by the current node does not
produce an outcone -and does not -have any i mmedi ate successors in the

niy beqw t h}iNBH?MB NoT " [OGRpHE KaPrbeEssade TOVEREmBvalTe
able (EA A2.b is its only &8s sSOr mdigsko groeen
enpval in thée Node Procesising Tabl g). Fol FAWI ngﬂlsdg%orﬁd
broc,edure 4} hAS&.ﬁpl*e Nold‘e Pr. ocesgnng rani € =7 ¥I4 38,6 .
A0 0 ) zond-exacuti.on of - pl.obedur e 4. 2
USOL/ 0739® Entry eql® eoupng rd

Procedure 4.3 set the value of the Processed Indicator.of the current node in
the Node Processing Table to “Y™.

* Following first execution of procedﬁre 4.4

10

15

Sample Node Processing Table - 114

Entry deq. # Node i1} Grouping Processed -Removal
Indicator Indicator Indicator
1 EAAZS N Y Y
.'2.}ﬁ..i.zr_q.;-;:-!,,-,"_;‘.; - {_ﬁA—A} 4% il NS ;-_ '_'._}. %m!_.‘ Tl 1\1... < ~ P
SN § (O NI R :ﬂ.z B ':*“f-é R R S A Y |

Procedure 4.4 selected the next unprocessed node in the Node Processing
Table (selected node is indicated as the shaded row in the Node Processing Table).
This action caused the node EA A2.4 to become the “current” node.

Following second execution of procedare 4.1

Sample Node Processing Table - 114

ode

cess

Entry Seq. # Node I Grouping Processed Removal
_ Indicator Indicator Indicator
I EA ALS N Y Y
L ARAT T N LN e 2R Y '

Procedure 4.1 set the Removal Indicator for the current node to “Y™ because

the project activity identified by the current node does not produce an outcome and

does not have any immediate successors in the Project WBS/Work Flow that have not

been marked for removal in the Node Processing Table (EA A2.5 is its only successor
and EA A2.5 has been marked for removal in the Node Processing Table).
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| ndi cat or | ndi cat or | ndi cat or Procedure 4.2 identified EA A2.3 as

pr edecessor to the current node (EA A2.4) according to Project Act|V|ty
Dependenci es¥O46"#hserted an entry reflecting this into t heCTMoSE07392
Processi ng TabI e. Followi ng second execution of procedure 4.3 Sanpl e Node
Processi ng TabFellowimgsegend yxeeqtlomdéﬁlqnedtg-eﬂmcessed Rerval
.Indlcatorlndlcatorlndlcator ~i- "{~ "k, -.=1 ~"~ . ~ L~

~ . ~~s]~ S :'fie. ShmpildNodePrﬂ:@esElngqamur-em 3 set the value of the
Processed Indicator of the current node in the Node Processing Table to
"Y". 39 6 SeplemHySegP? YRGAEME729ThH SO SeS RS e et rea—54
procedure 4.4( Sanplé Nod¢ Processing %@%E 8 1]2 CEZF?E SAl / Rﬁg%fsgeq V-1

NodeDupi ngrocgssRenoval EX A23 I ndi catjor n8| cat | cat of 1YY
- NY I BA AZDS N Y Y

‘%‘%‘ _: "."..'_..::_;I;‘ ;‘_-‘,_ EAAZ 4 —' ﬂ al N‘ 5“ i R .N ,:_ i,_ o Y L =

3. Ry - R ! PP 5..3...-.. -y N I -_...._.. 'N‘J. . e e N P

Procedure 4.2 identified BA A2.3 as a predecéssor to the current node (EA
- §  A2.4)according to Project Activity Dependencies, and inserted an entry reflecting
this into the Node Processing Table.

Followihg second execution of procedure 4.3

Sample Node Processing Table - 114

'Entry Seq. # Node 1) - { Grouping Processed Removal

Indicator Indicator Indicator
EA AZ2DS
| BARL A fe -
';.J#EKA,.;].-__M SRR
10 Procedure 4.3 set the value of the Processed Indicator of the current node in
the Node Processing Table to “Y™".
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Procedure 4.4 sel ected the next unprocessed node in the Node Pr 0cess| ne6 4

Tabl e (shaded row). Thus EA A2.3 becones the current node. Following third
execution owomi@eRigure 4.1 Sanple Node Processing Table - 1§ ntrﬁ
Seq. NodeGr oupi ng Processed Renio-val |ndicatorlndicatorlndi catiorR kR332 5 vy
- EA A2.4NY- Procedure 4.1 sets the Renoval Indictor to "Y"' because the
_proj ect acti vikojlowing seromdi exeentidnyof necedurestd node does not produce an
outcone. It does not have any i medi ate successors in the Project WBS/ Wrk
Fl ow that have not Saeeple MNodk®godesding TeHBY4i N the Node Processing table.
EA A2.4 is its only -successor and it has already been nmarked for renoval.

40 6 Sept enbdTERFREqVIP O (i Fottow Bit+-d- an.of nrocedure 4.2
Sanpl e Node Rrocéssing Taple -114 PCT L%?ﬂjt@%% ‘gﬁg Removal
eq. NodeoupngRr ocessenov -|l ndi cat or | ndi|c 6t Phdi c:l‘? pat Y Adndicgtor A2 4
I EAAZS N ‘ Y
) EAAZR N Y 1Y
L .‘--':"".:?r.‘. ‘LBA A2°3-;-'-.'-r."‘,;. "Nﬁ'- 1 . uN R -.;.'5{'_: T '—N. .
R DT WL U T R T SO S e T 3 R TR AR

‘ Procedure 4.4 selected the next unprocessed node in the Node Processing
5  Table (shaded row). Thus EA A2.3 becomes the current node. |

Following third execution of procedure 4.1

Sample Node Processing Table - 114

Enfry Seq. # Node ID Grouping | Processed Rentoval
Indicator Indicator Indicator
4 EA ADZS N Y Y

Y Y
Bk a0 BN Bl B Tu OPYERCE L L
AR S BT e A S L o

&=Ll = IR A
SR T

RO ¥, T

Ay
b et

I"&-:'- o
ki
ooy

Procedure 4.1 sets the Removal Indictor to “Y” because the project activity
10 identified by the current node does not produce an outcome. It does not have any
immediate successors in the Project WBS/Work Flow that have not been xﬁarked for
removal in the Node Processing table. EA A2.4 is its only successor and it has
already been marked for removal.
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Procedure 4.2 identified EA Al.3 as 'a predecessor to the current Snpote (I%g?“
A2.3) according to the project activity dependencies and therefore inserted
an entry i WmodresiNode Processing Table. Following third eﬁﬁ} | 9@739{
procedure 4.3 Sanple Node Processing Table - 114 Entry Seq e

apl ng
Processed Renop | ndi cat or I ndi cat or | ndi cat or 10 Procedure 4.3 set the
~val ue of the dhirdfxeention efproceduredr ent node being processed to

"Y'. 41 6 Septenber 2004 WO 01/67291 Followi ng third execution of procedure
4.4 . Sanple Node Puspled¥idedPracdsing Tallid4 104ipi ng | ndi cat or cesse | ndi cator
PCT/ 1US01/ 07392 enov | ndi cator Procedure 4 4 sel ect ed the next unprocessed

node (shaded)| Emiry Sed. #=A PNodgiDsS T ng . - gvar ae—-f-ou-th _
execution of jprocedure 4.1l Sanple No qnalb%psm rlgdifzﬁ& e - Jﬁ?ﬁt M 1 |A EA
M3 Ny ator

1 EAATS N Y Y

2 EBEA AZ4 N Y Y

ey e BA AR N s N T Y

Z: S EAA13 M_LHN B ) E—— "£N4m1~ =

Procedure 4.2 identified EA Al.3 as a predecessor to the current node (EA

5 A2.3) according to the project activity dependencies and therefore inserted an entry
- into the Node Processing Table. | .

Follofving third execution of procedure 4.3

Sample Node Processing Table - 114

Entry Seq. # Node D Grouping | Processed Kemoval
Indicator Indicator Indicator
Y Y
Y Y
N
10 Procedure 4.3 set the value of the Processed Indicator for the current nodc

being processed to “Y™.
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Procedure 4.1 does not set the Renoval Indicator for the cu’rrentﬁsﬁﬁtﬁlé‘b?rc?%“
"Y' 10 bec&lils:e the project activity identified by the current node has

i medi ate s eldeatls in the Project WBS/ Work Fl ows that hav

mar ked for rermval |n the No Processing Table (i.e., %’fqﬁ[‘%ﬁéﬁ%\z 2) .
42 6 Septenbe V\E 67291 PCT/USO 1107392 ntry eq oeE

. Dupi ngrocesse 'ﬁ%‘R hird gxgention ofprocesiacedar | ndi cat or -NY-  Fol | owi ng
fourth execution of procedure 4.2 Sanple Node Processing Table - 114 i
Procedure 4.2 does ﬁ%?led%@et?rmnngi‘ablatmﬂt he Node Renoval Table for EA 5
Al. 3's predecessors-because EA Al. 3 has not been marked for renoval.

Fol | owi ng f ouy EhtreRer df 1 onNode [ ocedtm 5 ' le - -
114 EntrY Seql Node | LDupi hg Processed I%&matg ] catori a2 ndi ¢at or
EA M/Y-Y- EA iA2. 3N Proceflure 4.3 set [the va ‘f ¥ Pr ode'BLERAOF ndi cht or
for the currept node in [EAAZE Node I;NOL,EbeTI yrabte—to~1¥%-

p) : BAAZS N . Y v

3 EAAZ3 N Y v

!;4_“"““ :"‘:"“-‘g,l:'::"‘"':? EA Alé . _”“N ? = “N-, IR EEEN I A

gt et [URORT AR T ;rg:l;';"’:?_-‘_f R ORI .

Procedure 4.4 selected the next unprocessed node (shaded) so that EA Al.3 is
5 the current node.

Following fourth execution of procedure 4.1

Sample Node Processing Table - 114

Entry Seq. # Node ID Grouping Processed ‘Removal
Indicator Indicator Indicator
EAAZS N Y Y
i /.. VX S— Y Y
EA AT N Y

_ Procedure 4.1 does not set the Removal Indicator for the current mode to “Y™
10 because the project activity identified by the current mode has immediate SUCCessors
in the Project WBS/Work Flows that have not been marked for removal in the Node
Processing Table (i.c., EA A2.1 and BA A2.2).
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Fol l owi ng fourth execution of procedure 4.4 Sanple Node Pr ocessF‘r’nge'ﬁbaBIz%O“

114 ntry eqyg
_7 43 6 Septe
no remai ni ng unprocessed nodes in the Node

condi ti on caus®sllowingtfeurthnaettivmés

n@%ﬂupl ng s enov .

| ndi cat or I ndi cat or I ndi cat or
2004 WO 01/ 67291 PCTI USOL/ 07392 Procedur &CZUHIHRTIALt ed

Processi ng Tabl

m@&ﬁﬁiy gg 4's iteration.

e. This

EA A2. 3Ny

Processi ng

. proceeds with procedure 5 which is the deletion of nodes marked for

renoval . See Fi guresdh leiqdﬁetp}gé@ r nt invention and its advantages
have been descri bed |np deta , Eing@ﬁg q‘g under stood that various

changes, subs j m'+nro+-nnc can __he mmade hereipn w thout
departing frontﬁg gap'i rit ] AngS 22 scope of| PIIEPIBEy et FrFssed defl] vaby t hk
appended cl ai frs. Moreover the scope of ét"f)recémm%iﬁbl [ ca&kldmatpg not

i ntended to bgftimrted-torthe a$—e4¢bed¢-d ts—of-the process

machi ne, 10 pmnufacture, | conpoSition [of matter, ans, met hbds and st Eps
descri-bed in fhe speciTitBAARA AS ONENOT Ordi gy Sskitt—tngthe—art w | |
readi |y apprepiate fromthe lsclosurle of the present invgntion,

processes, makhi nes; manu &bt A-d, corrpd‘éitions of matter, neans, net npds,
or steps, pre = - frh _

substanti al | yltt he garﬂre-'fu' LOH, or achieVeE: sub: NsanEsresul t as
the 15 correspondl ng e ST e TSt ET bt iz ed-accol di ng

to the present invention. Accordingly, the appended clains are intended to
roceqs 4-24aeh

i ncl ude within thei Bé- ngtrlaaeéts@mesmdmmdwmnwmahwfe;m
conposi ti ons. o1 R freliece A KeoausTHARYS nag" o?beeR%nuﬁea&Se vaper 2004

Followmg fourth execution of procedure 4.3

Sample Node Processing Table - 114

Enfry Seq. #

Node 1D Grouping Processed Removal
Indicator Indicator Indicator
1 BA AL N Y Y
2 EAAZ4 N Y Y
3 EAAZ3 N Y Y
T ey G AN

Procedure 4.3 set the value of the Processed Indicator for the current node in

10 the Node Processing Table to “Y™,

Following fourth execution of proceduare 4.4

Sample Node Processing Table - 114

Entry Seq. # Node 1D Grouping | Processed Removal-
Indicator Indicator Indicator
EA AZD N Y Y
2 LA AZ4 N Y Y
3 BAAZD N Y Y
3 EAALI N B Y N
43



VO 01/ 67291 PCTI USO1/ 07392 CLAI MS WHAT IS CLAIMED I'S: 1. A processPigper 2004
generating a project work breakdown structure (WBS) and related work .

flows, corrpV'i 92¥he steps of: (a) selecting an existing PrE¢Eeso B, said
exi sting project WBS having related work flows; (b) selecting at |east one

desi red out cone forPl@yeduheéMaiet&&id&oafeuﬂaﬁﬁl@ out cone
a net\/\or%qnqgéh{og? dependent

.haV|ngaf|rst som f?\saﬁékflowcorrprlsm
activities; %S esiBi Hpditancanesdte easination efbr\werd(ué hgtemiibh, said
exi sting proj eprbcégag %ebassimtﬁg}ogﬁﬁg? @6&#30 %ﬁaéﬂﬁ identifying the

nmost downstream activity I n sal ffqoéﬁﬁ markeg Yor
~det erm ni ng whemozal. éacﬁ'lgmcﬂml ty in said first associated work flowis
al ready present in the project WBS and rel ated work rovvs bei ng generated

by startin§ V\nthtmml JURH thelsrenmt |d rst,as i.at ed
work flow and l\rgg upst ream unt| | %%ﬂdé%%%a\%a &' é%qnadeﬁ;%aeﬁ
associated wordetah § deé’emém@odﬂmtw@ousmhhﬁ@s?@bsmum@smgfalmgoﬁréynect
WBS and rel at g4 £n c3), adding any activity in
said first assoc 5‘&'“9}96@ Fo 96%“5% aﬁo?“g a@n%léw %cntmmaslde%/ned
proj ect VBS athytheh fded ¢lkilas! Mipgoveg! dl n cthlty
dependenci es \M'n C wr? ul d exi st bet‘}\%/getggsédr?égqaﬁ}gﬁsm{a%éé %ies and
any activity 3pf gﬁé@é@ tp ﬂletpﬂémpﬂu] emoditfishts ofithe pratesy) nﬁéﬁxlﬁe flows
bei ng genggat sunna ctivities, when reqU|red
into the g!r)oj glgatn%gné’el n Qlégﬁg’? -d steps é@ﬂcﬂbﬁimébef rom

said first asspwﬁﬁaﬁdn.w bnd dfordinaey s]énl f}Fad}géQ, 1,
further corrprl SI steps of (d) sel ectl ng at ea t(l‘J iy un eéﬁ%d
out come for dél | prsmmnm@aﬂowmsm@m@mMMe; eoinusitionge

o .
.ﬁtV;P%eSeﬁSSﬁ?f'a%??@ﬁ%%W o 8 s B AR ki OF LoV e b dvelopsd st oo
wor k flow frogpexformn subsjantiallyhs samd finedtioh o acM@fé‘suBbﬁME‘al@%é‘Qarﬂ@ﬁm%ﬁﬂgbyi

(el) |deni$fy| ng thedmrmst downstream activity in said sécond assocl ate
work flow esponding embodiments described herein may be utilized according to the present

invention. Accordingly, the appended claims are intended to include within their

scope such processes, machines, manufacture, compositions of matter, means,
methods, or steps.
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(e2) det ér mi ni ng whet her each activity in said second associ at ed hor 2Iow

is al so Vgart of the work fl ows associated with desired outcones which are

al ready YYPAYERPLin the project WBS and rel ated work flows bei RETHENATa%
by starting wth the nost downstreamactivity in said second associ at ed
work flow wor ki ng upstreamuntil all activities in said second

associ at ¢# Sl ow have been eval uat ed; (e3) renoving any activity and

activity dependency which are not needed as part of the work fl ows
associ at eWHATHS GEAIMEDES g desired outcones for the project WS and
rel ated work flows-being generated; and (e4) renoving summary activities,
as appropriate, fromthe project WBS being generated as |owest |evel

activities from f

L4 oS AET BB P41 S, 00 AOESL 8
roj ect wor d.rel ated wor ows & sen i ng
Phe min e&%c%ﬁ%aﬁé@ﬁag oItV BResAib 6P GRE Bioleeh BS bias e

conpr i si E@“{She steps of: (a) viewing a set of available WBS tenpl at es (b)
viewing a set (&) sclewting ableasiorndesiad quisoms forsynthesis seidat lspstame kelons desinotiat e
from saiogtosste havingeefitstasseciaBbwodnfivwicesiprigiop asetvearkiof nterdepemilentldctiviesABS
t enpl at eahdom sai d set of available WBS tenplates for a project WBS; (d)

sel ecting at |(epsntieniisesid fitht assocransd Workiflowahithseld &istidptreeBsWBY and its
synt hesi sglagdivibrk fovls@rst one sel ect ed desired outcone having a first

associ ated work fl o, Qﬂtl gttﬂéa rﬁﬁ-le abtrl jﬁ ng?é’i@treﬁvjolrﬁ th
e project e :25%3@%@5 = R iy

(g)linking each act® tﬁ% tpﬁ@ %@WH g &engraig bY starting
appropriate instructt %‘H@P‘ Porgllew gpd wogking
wor k breakdown st r udsHeaEm gl %ﬁﬁlﬁﬁ%ln Rocmtfr wetkciisyp hing begn compared

means for accepti ngtodbe mnim;tlesmf thei mbjmg\@%]aedtrelm workk Sows beisg generated;

desired outcone, s@idaddingtanygaginofyeat s¥BESfitsviseociatet averk fomk wHichwss not
already present in the project WBS and related work flows being generated;
(c4) adding activity dependencies which should exist between any of said added
activities and any activity already present in the project WBS and related work
flows being generated; and
(¢s) introducing summary activities, when required, into the project WBS being
generated when lowest-level activities from said first associated work flow are
added.

2. The process of claim 1, further comprising the steps of:

(d) selecting at least one undesired outcome for de-synthesis, said at least one selected
undesired outcome having a second associated work flow comprising a network of
interdependent activities; and

(e) de-synthesizing said second associated work flow from the project WBS and related
work flows being generated by:

(e1) identifying the most downstream activity in said second associated work
flow; ,

(&) determining whether each activity in said second associated work flow is also
part of the work flows associated with desired outcomes which are already
present in the project WBS and related work flows being generated by starting
with the most downstream activity in said second associated work flow and
working upstream untif all activities in said second associated work flow have
been evaluated;

(e3) removing any activity and activity dependency which are not needed as part
of the work flows associated with the remaining desired outcomes for the project
WBS and related work flows being generated; and

(e4) removing summary activities, as appropriate, from the project WBS being
generated as lowest-level activities from said second associated work flow are
being removed.
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breakdown st r uef) wievib\B) prajedt W Stebrelupedwofld fves belafpénesited ahe steps of

(a) selecting g)taKkihg eddhiabvikEs thepBlcat WEHeird géh@ﬂa%ﬁ%%prdpmﬁefﬁslhﬁﬁﬁddﬁg

at | east Q@pgiefesi red outconme for synthesis, said at |east one selected
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of interdependgn r 04 67291 .
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g el Ject ed contr GSRHNG A IIRPL aneK) : %}rtgepﬁoﬂqcsp, 3{?8%%“ QBaassiFehm
activity PH C§@Pcl53!4 ?@%U%@k‘ipbwaﬁ bﬁYfin e WO(kcﬂ()W%let er n ni ng whet her each
activity in sall)ngansforsbging satdeakistoEIprojech WBS andrelatedywarkdoswst in t he
proj ect VBS an(c)medans ddr storikgfal seevef betivigieg essocatied with a sitafpredefined WBS
nost downginipdates;activity in said first associated work flow and worKking
upstream unti | (@lhead§ ForviddntBinkNowat teviel EcHviRGsHRQi RIS huatéfentibaded BME shREN
stored set of activities necessary to produce said at least one desired outcome, said identified
lowest level activities and interdependencies defining an associated work flow; and
(e) means for synthesizing said associated work flow and appropriate summary activities
with said existing project WBS and its related work flows.

5. The system of claim 4, further comprising means for linking instructional content with
each activity.

6. The system of claim 5, further comprising means for viewing outcomes of a generated
project WBS and related work flows.

7. The process of claim 3, further comprising the step of selecting at least one undesired
outcome from said set of outcomes for de-synthesis after step (f), said at least one selected
undesired outcome having a second associated work flow.

8. The process of claim 7, further comprising the step of de-synthesizing said second
associated work flow from the project WBS and related work flows being generated by
referencing said selected controlling WBS template.

9. A process for generating a project work breakdown structure (WBS) and related work
flows, comprising the steps of:

(a) selecting a controlling WBS template for a project WBS;

(b) selecting at least one desired outcome for synthesis, said at least one selected desired
outcome having a first associated work flow comprising a network of interdependent activities;
and
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in said second asso&%t@ﬁ?%rﬁeﬁ@éwnl theg pryect p YRS ognd; platgdr work dloavs bemg
associ ated with desigeaeratadt comes whi ch are al ready present in the project
WBS and rel at ed wor Kcf) ladding b angivige depeadendy byhichtshowld egist ety éentang ofiesid added

downstream acti vi ty dctivisies and eoosdivits areadyt mesendinkth peoje@ BB SRt kEIagd work
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as input atcontrolling WBS tenplate for a project WBS and at
interdependent activities; and

(e) de-synthesizing said second associated work flow from the project WBS and related
work flows being generated by:
(e;) identifying the most downstream activity in said second associated work
flow;
(&) determining whether each activity in said second associated work flow is also
part of the work flows associated with desired outcomes which are already
present in the project WBS and related work flows being generated by starting
with the most downstream activity in said second associated work flow and
working upstream until all activities in said second associated work flow have
been evaluated;
(e3) removing any activity and activity dependency which are not needed as part
of the work flows associated with the remaining desired outcomes for the project
WBS and related work flows being generated; and
(es) removing summary activities, as appropriate, from the project WBS being
generated by referencing said selected controlling WBS template as lowest-level
activities from said second associated work flow are being removed.

11. A system for generating a project work breakdown structure (WBS) and related work
flows comprising:

(a) means for accepting as input a controlling WBS template for a project WBS and at
least one desired outcome;

(b) means for storing said controlling WBS template;

(c)means for storing a set of activities associated with a set of pre-defined WBS
templates;

(d)means for identifying lowest level activities and their interdependencies from said
stored set of activities necessary to produce said at least one desired outcome, said identified
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ABSTRACT OF THE DISCLOSURE

A prc;cess and system is disclosed to assist work planners by assembling a work
breakdown structure (WBS) and work flow for a project based on the explicit selection or
deselection of outcome(s) by a work planner from a deﬁ_ned setofpossible outcomes. The process
and system ensure that the resulting project WBS and work flow is composed of the minimum set
of activities required to pfﬁduce the set of outcomes desired for the project. The process and
system further ensure that the project's activities are organized into an activity hierarchy defined
by a2 WBS template designétcd by the work plénner, and that. each of the project's a;:tivities is
linked into an appropriate work flow, supported by appropriate instructional or descriptive

content.
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