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scope of the project in the least amount of time under known constraints (e.g.,

resource availability, regulatory requirements, etc.).

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 software 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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linked into the work flow for each predecessor and successor activity already present
in the project's work breakdown structure. Working backward along the process chain
from that identified last activity, the process of activity insertion/positioning and work
20 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.

BRIEF DESCRIPTION OF THE DRAWINGS

25 For a more complete understanding of the present invention, and the
advantages thereof, reference is now made to the following descriptions taken in

conjunction with the accompanying drawings, in which:

Figure 1 is a block diagram illustrating an embodiment of the outcome-driven
work planning system;

30 Figure 2 shows the entity relationship diagram for an embodiment of the

planning system data repository;



fl ow synthesis process; Figure 3b is a flow chart illustrating the second
part of the outcone-driven work flow synthesis process; 5 Figure 4ais a

fl ow char{yg dilgysdirating the first part of the outconme-dri R eik7zeh! ow
reduction process; Figure 4b is a flow chart illustrating the second part
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second exgcution FigEtaR i Aowlcher ifisketidSthafird g@ﬁ%ﬁ ﬁ{]e)’gou'?{]o%e@&lrivew and

work flow that is populated with sanple data f third execution of
step 4.1; 20 fowyieductsm pracessi exenpl ary proj ect WBS and work flow that is
popul ated with sanple data following fourth execution of step 4.1; Figure
5f is an exenpl ar Figurepbas a WBG chad ilvstriatifg thess¢doat pas op thelduddoth-diida sanpl e
data follow n Lifth xecution of step 4.1; Figure 5g is an exenplary

proj ect WBS amd %WE&I‘%WHPH%‘FS?’S popul ated with 25 sanple data follow ng
si xth execution of .step 4.1; Figure 6a is an exeng[ ary project WBS and work

flow for all outcdn®¥edriss Howwehat dkisiatingshowes thedhird it of e omsed i n

exanpl es1d aRdévén Rbrt ASWS »AlLaen  work flow synthesis process; Figure
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Figure 5b is an exemplary project WBS and work flow that is populated with .

15 sample data following first execution of step 4.1;

Figure 5S¢ 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 5¢ is an exemplary project WBS and work flow that is populated with

sample data following fourth execution of step 4.1;

Figure 5fis 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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Figure 6d is an exenplary project WBS and work flow that is populated with
sanple data followng third execution of step 4.1; 5 Figure 7a shows an
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This mode may be characterized as a rule-based approximation, synthesis, and
reduction 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"
plan is a previously constructed work breakdown structure (WBS) and work flow
(with component activities linked to appropriate instructional content), which have
proven useful on past projects. Each stock plan describes the work necessary to
achieve one or more outcome. In the synthesis and reduction approach 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



out cones desired for the project. The process and system further ensure
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out comes currently resulting from an existing project's WBS and, ,
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 prox}ides 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 represented by a project 's
WBS with the appropriate instructional content.



work flow, 5 2)Choose and transmit a selected outcone for renoval fromthe

WBS and work flow, 3)View the resulting project WBS and work flow. Taken

t oget her, WA @ come-driven synthesis and reduction proc%qﬁ@o%pj%de

work planners with the ability to construct and tailor work breakdown
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concept, eveRimplysersidesinggad %}PCtln(gdh%]PlftFQ{He%%Pt%P%eqtﬁlgﬁﬁéﬂ QRCRERCt he
formof attribute values and rel ationships 30 may be saved and upon which
operations (acti ofby fellowiag freminslogyds seoupgsl trpeippbare peg layien/ forssn qut cone
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product, ?Sfﬁﬁ%cet@)r@fmdﬁ §8f&8 invgntiof:
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j udgenent rendered,. a presentation delivered, a state of being achieved).
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15 Elementary Activity -the smallest unit of work that produces a meaningful

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. Each
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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organizing project activities into a work breakdown structure (WBS).

Work Breakdown Structure (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, 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., in a
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 (simultaneously 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



the aircraft with thousands and t housands of specifications and
requi rements, a manufacturing unit, again with thousands of docunented

procedur efo 1%5401uNi ts With thousands of tests and test Rlo#dob ON,
acceptance tests procedures and manuals for the Air Force. These are
extrenely conpl ex processes and the costs may be 10 100's of billions of

dol | ars Howepreressimusibeimininkzedesy welbhstotthe Halt aconyeltisgeompaly, Provididi t i on

to the rule based str.uctu has an _addifiona | ct which
L ows ¢ he vBiRAGP anol e BBt blos By Fof SFERAL SR HREL' 10

execution of gdRfpRicdi Siokess! i@ itheero BppIisdas the déselopinar of ths B-PBbmbei, alouyd a
nunber of different ways of optim zing the work 15 breakdown structure,

that is, thehdvesnisilad the raerzanizating HAFOPREaRY 0 hareawhols nea lgeedlivision,  hi s
enbodi ment, Qn M . A ' : hat is
consi der g}l t%a lélggsl}i%?%gﬁst%ﬂ’t \élﬁsl%%g&?gg%%%r(rggEg}(&él}&{%ﬁ%n&%ﬁn@ﬁ%&? éé%“ 8 oj ect .
However, t hetheplirerfiewitirtioudnds ahdthoustads oLspeoificetioresnd rajuirementscd uded i n
the "stock™ plan, and so, adds them That i s, one selegts one or nore

out comes for%?%@ﬁ@@ﬂ&@%é@%@h%%?mgéofﬂ%W?dfﬂr WP tFﬁélng%Wéti‘t ed
outcone 1s Sﬁﬁ%ﬁ%ﬁk Efsts %&’tésﬂgo : eh&fibn RE&ptRcBRests p?bé@dltl\}g%laﬁd ndnfiglsevant

out cones nay be present, so t anner subtracts them

i nt er dependefyr thd Airdivren: yTheseiaw ¢xtesiclypgonglex proobsseslaridrthe cortemayget he
various _outcomes. Adding or renoving an outcone requires the readjustnent
of the pkdj eé@0§0fhﬁ]ﬁq@sﬂ?6‘ﬂﬁa§ﬁd wor k breakdown structure. One may al so

start with an enpty plan, 25 i.e., a plan with no outcones,.and add

out conmes to that @%@yerp}tmuldzb@g?sga@%%m\ge %SYéE?HbW{L{’@}ChlﬁééléﬁmwgﬁﬁrﬁuWner e

RV 12 and REMeh e, RO EaafloRS! cIGRIROD aleR: ‘?ﬁicﬁ aAQRPH IR BReMdsW At €M
ncludi ng CPU) 16

are shown i a tentral " processing unit , a video display
unit 18, a cemmpnnieodticofisy phihe vk, iarthe éxetetioneafithe progeet, @ be 2Rtimizedenot e web

server 24 and a |ocal web server 26. The. data 30 storage repository 28
hel udes. Act Mo Hi5eS g borspp gy S maber s EBfTEY Ywiys BpefiBlind BB Srork

I nstructjona : sRka ; s 40.
Fi gure. %5)3 h%ﬁ%ﬁ@?ﬁ%@%ﬂ%ﬁ lg’\??ééﬂgﬁi p qugfgbﬁlging’:’ %R%%Q’}’dgg\ﬁﬁ]dg-{ggg Eglfl&z;r y

Pl anni ng SysIrethiDahbodRapats oncmyy stigwith diprevioysixldevélepaderejectapdan thiat sed ( e.

.. 8 WD 01/ 67291 PCT/.US01/07392 ELEMENTARY ACTIVITY 58) refer to Fi .
3 Definiti oﬁolb%dlet@r‘i?é’eéil’éﬂﬁ‘fitg?%%Pﬁ%re%%‘? g’é@%ﬁ{cmﬁ?ﬁd)@?ﬁﬁ% BTt !

subj ect ar eapfa%n%ﬁ}aﬁﬁ@th%égd SldSRed dre ndhinelhded if 18 “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 them. 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 i.e., a plan 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



subj ect of one or nore OBJECT EFFECT 48 in the ACTIVITIES subject area 46.
5 Each OBJECT EFFECT 48 always results from one ELEMENTARY ACTIVITY 58.

Each ELEMZSTARY2ACTIVITY 58 al ways is a conponent of one NWyudeheMaNTARY
ACTIVITY 56 and nmay be identified as successor or predecessor on one or

nore ELEMENTARY ACTI VI TY DEPENDENCY 50. In the _QUTCOVES subL ect,. area 60,

each OUTCOMEEBBMENTARY ACEIVAT YasS)roferiodtenreaky Datpitigmof tog1s prg listrd iBroj ECT
VBS/ WORK FLC@?@%G%OWM ea 64, the PRQIECT 70 is conposed of one or nore
PRQIECT ACTI ;> Which may be identified as a predecessor or successor

on one or nore P | VI.TY P . ; : VL TY 68
may correspond tgﬁgﬁéﬁéﬁﬁ?@%ﬁ?@%ﬁ%@s{%@@é%‘ﬁﬁlﬁ% TY 58
and NON 15 AR AGHbYIORIECS EFARCT MS TRUGSTA ORI TOENSEbjEct atdaj46ct  ar ea
72 contains ENT PAGE 74 which may be referenced %ﬁ g@@&r E&@%S
ACTI VI TY 80 Bdhc®BIECT RFFRE TSalvaymicanlisiram wne ELEMINTARY £6L :
ACTIVITY 80 g T@Eg Noie one or nore
ELEMENTARY A%@W%&W aéc%fbv&gssé%ﬁgﬁ)&@%gﬁﬁ%y 20 provide a
control I i ng MBEMENTARY ACTIVIEY PREIERTES be lder@ifiad 8 :n@e20t oRgTdesesdt 07392 5
10 Qutcome-Driven Wrk Flow Synthesi I ss s initiated
when t he wor R BF%?H@PY%EL%M@BF%W?#@@%@EE%M?%@nzn nore OUTCOMES
62 to be_pr ogupRdBoel SRl bk B Sl ORAICHIBIEGE proklood By fn Pr ocess wi |
needed ACTIV

i ntroduce al TYs 58, 56 into the PRAJECT 70, as PRQIECT
ACTI VI TYR) 68ELEMENT ARYNAGAPYBRY 581 & hBEROVECTWABS WORK EA LW PRAECT

s appr opt i abiea 6 b RROTEGH TG O RGORRS PRR L R FROTE AT VBS 2R vior k-
Pl anner. Theyghai 68 64 idehfi€edBS FEMRAbELT$hcs@bS dntthe @ Ric2¥ PROJECThe
PRQIECT 70. For each OQUTCOMVE 62 ‘sel ected b};wt:he Wrk Planner fromthe set

of possi bl e AQTTEINEDERENPENCH 6.t Rechk RROBIE h ) GIIYEEY 98anay musspendrie 1:
ELENENTARY ABTAUFYIES Panach e RPN ERRCAEHVE Fcapf ighe
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.



(selected in step 96) the Wrk Planner wishes to add to his or her PRQIECT
70. 20 The sel ected ELEMENTARY ACTIVITY 58 will be the | ast point, or node,

in the waidoifehy that results in the QUTCOME 62. The Iastpmé@a%,gn a

work flowis comonly referred to as the "termnal”, or "nost- treant
node. As an(ﬁpg% s Flﬁhg ILVITY, and where 25 of the five
ELEMENTARY A F?glﬁm?ﬁ he mggﬁgss downstream i.e., in the

e
: T _ i .erm.nal node 94. 94
50" Bownst r eatnipresS i iBEISHG HE TR LER ekden B5 GHEIB RReanRES,. A ot ep

100 (Figure 3ad ofiRbRr OUTEOMES 821t0 b prddubMANRARY] bP&ElYhENPROBErect ed in
step 98 has already been included in the PROJECT 70 as a PRQIECT ACTIVITY

68. 1f 5t had0pEupprosessyditidntrednsn almeeded AGBIVITHIs S8t 56 fietoreext  desi r ed

OQUTCOVE 62. [t~ [f it is. nd, end the
5 process, a? i{s(,jtﬁé:p 1 Zgy?goggéﬁg&seg%@@s%gat% Ogggﬂ'appfbﬁﬁ%gﬁﬁﬁg rt an
entry into therkfuse Edch PRENFOTUATIIVE Y88 viall alsb B 1iARed toqRE esenting the

ELEMENTARY ACTIVITY 58. as illustrated in the sanple table below, and then
conti nue. SaMyPERNGIAOMAT CONTRNT RAIGE 74 thenis pppieprigteder thilode Gr oupi ng

Processed Repmyalnidd WS rRIMVPIIETHE 38 91bA 6§18 Work Planner. The choice of
10 the WBS TEMPLATE 78 sets the context for the PROJECT 70.

For each OUTCOME 62 selected by the Work Planner from the set of possible
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 results in the OUTCOME 62. The last node 94 in a work

20
flow is commonly referred to as the "terminal”, or "most-downstream" node.
As an example,
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.
94
30 '
> Downstream
Upstream <

10



The columms in the Node Processing Table (NPT) 114 (Figures 3a, 3b) are
defined as follows: "Entry Seq #" records the insertion order, or sequence,

of entrieggfjlgr2f:; rows) in the Node Processing Table. "Nedeudyy7Foscords
t he uni que ic}enti fier for an ELEMENTARY ACTIVITY 58 that participates as a

node in the OQUTCOME 15 's 62 workflow. "G ouping Indicator” indicates
whet her the ELEMDbEARY?2: ACHeIT0V (Biguies3a) detsmmibe sdhethsr toe' BJHMBNIARYCt i vi ty.

A grouping activity is one that col]ects, or groups S 62.

& oupt ho AETONE e selectedinsivn. s S alreadyBertine BURS ipe PR T Bfre- o  ven
Wrk Fl ow i ﬁWﬁ : If {0 B SRMudtd) Hhendd: Sfep 150dEleatRSnahet her al |
pr ocessi nﬁcgiﬁz}?gé%to t g%ﬁolgéﬁ%as beenucorrpl et ed_.e?zo Thi s corllunn is set to
"N' when elkbiréde®@UACOMRBSE: Ifatiisifonnd, rdtenttabicp I8a kit iss0¢ famgetnditie "Y' when

all pracessing rel at to..f.he node has been conpl eted. T " Renoval
| ndi cafor "PIP%"“%%(S‘{ Stﬁ%igz'f it @iwg%ée-ag?'?’seéﬂn%ﬁﬁd%s %agfﬁl’frgg%?@e%%et ead,
this col umlobeisis Gdbien 14he steh i 0P FprddehtuRthYOLEMENTARYUNCTIVITIPS8cRSS. The
default val ue ?log thies col u% is@N'. i2/[%“Pr ocedure 3:. At step 104 the
first ent rijlusiratechie thivsrmiPe tebdsskalony, apdithen copgnye  sel ect ed. As di scussed
above, this entry will identify the nost downstream node 94. Procedure 4:
Performthe foll ow ng procedures 4.1 through 4.4 (Figure 3b) wuntil all

nodes have been_ processed: 11. /6 1 PCT/US01/ 07392 Procedure 4.1: At
step 106 (Fi gur%‘%?gfi’@%@fé@fnv&&%]l?ﬁiﬁ% record is inserted,

cor r espongizie gé‘q_g#hc REMHARY AU@fgﬁﬁﬁgﬁmmWnode
bei ng proces&syed, Into| the PRAJECT |4{q:b¢oPer f Or Ninatatohe |(Activity Insertjion,
Positionijng, and Content Linking pgrocess (descyribed beljow). 5 Procedur¢
4.2 | f the ELEMENTARY _ACTIMVI TY 54 referenced i g
processed bt step 108 %ﬁxgure 3b) ilg not classjfied as |a "grouping"

ELEMENPARY-ACH W TY-—58 (e the G oupi ng Indicator in the Node
Processing Table ="N'), then at step 110 (Figure 3b) select its rel evant

upstream ”OdeS-Tﬁg coififls Hlltlilg e'a'bWc%ss%@ﬂuiﬁémﬁ)aflﬁmwesiaa; d)idie Node

Processing Tabl e tor eac vant 10 upstream node that is not already
det er mi nedddfinebias followse ‘“Batty SBq ¢ excsrdsgheTibdrtion ovler,ar sequepcel 8fentres

pur poses of this ste "rel evant try de " is,defined as.an

EL EVENT ARV AGTIOWS i B?Ws? f?@sﬁl%ﬁ@ﬁ?-i 3\3595 ~ ToLdpcihe digpe bqenﬁﬁﬁr

ELEVENTARYAGT Y EIERS ARSf ACITVELY B3 thdh BatidfphR8 bs A06E BUhe&OUTCORIE e Of
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 OUTCOME:s 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 completed.

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



ELEMENTARY ACTI VI TY DEPENDENCY 50 where the following criteria are 15
satisfied: (1) If the ELEMENTARY ACTIVITY 58 corresponding to the nost
downstreamonuer9i s within the scope of the controlling WBBCTAUSO7392it i S
referenced by a WBS ACTIVITY 80 that is a conponent of the controlling WBS

TEMPLATE 78) the the ca ess nced 20 by a
VBS ACTIVI TY 80 t hgeeqe g dﬁbsg‘ﬁ’oﬁlﬁgﬁ 3%?:813?{?)3%@@8@@@%%? s 73
This criteri@gersas Bél@@sﬁbﬁtﬁhg BRR8 BEEMENT NRYYA Ca8VITE b8 deidrehbdayRRVECT 70
are limted to those that correspond to an ELEMENTARY ACTIVITY 58 that is

explicitly i¢rasaedy beingprogessed dntpithgPRBEGEVP bR PE fogning theeAstiviity wi t hi n

The £1 ENENTARVC e R RO LR e R b P Red e e
Cont ol 1 hg VES, TEREPATE 78 HdCoEl VR TAER f?@f\ﬁﬁ?ﬁ%f%%%@d%w heone

exi sts; and @frenBhodd %ﬁ@ﬁ@@esﬁ@é‘t\&e—ﬁ\m@%fg@f& Fi'%'c%sﬂi@d%@@"%@?@hgat e

predecessor nmust not al ready exi st P ECT 70

PCT/ US01/ 073’@12EME6\I:%EXeA@T§v’ITM 5% (leﬁp, ﬂ_l@ Girolmlgg:heh@b:)r is e Nove IRoosseinged

I ndi cator f €, e55| ng Table. This
al so pertain atfl% ﬁ@uﬂﬁeﬂé St@ﬂ%ﬁ”ﬁ#ﬁ&ﬁ?z’w Vfap ‘I"RS 8%9 22 Fedur e
4.4: At 118 B @gdurt BB) Mext a@&ﬁfﬁﬁﬁﬁtﬁ@@oﬂ@@&)deé‘slﬂﬂaﬂ}@ﬂﬁ eacl¥eR&8RS Ng Tabl e
(i. e., lowest entry sequence nunber where the Processed Indicator ="N') -

this is Kef etpsigamaiods thap s not gheasiyrdeiepnimed t¢ he trhfbe Nods BepsspsingTade 1141 an

7m0 - unpr o LB, (oA Bioob B0 TS HeE s LAFERT L HeTh b BB IR Blatore
(step 150, FEgEmwaARYademmsw&xaammﬁﬁe@aé @pfeide@ssl&%ft@/ent ual l'y all
nodes and all_outcones will be 10 processed and the processing will end.

Activity | nsBREMENTARY] ff*C@BY]ﬂa{ S§rederensed by ithe usrenhaodshuran ingeraeiafy a
L T S e
to its plbr endativiBsl: ACTI VITY 80 (as defined by the
(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 a 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 controlling 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



15 control ling WBS TEMPLATE 78) is already included in the PRQJECT 70. If
so, position the PROQIECT ACTIVITY 68 being inserted one level belowits

parent i nwids/678Qr rect position relative to any of its sidmgghesh are
already included in the PROQIECT 70. If the parent is not currently

included in the PROOECT 70, determne. al]l m ssi hi gher-.| eve
NON- ELEMENTARY ACHTogeduys 456 Asieyl o {(Figvee 20 Spﬁ&%%q@es%e ?ﬁ‘@h&%‘?ﬁf{%ﬁei ng VBS

TR 1ol gt RS Nt i

i ncluded in by inserting ~correspon VITY s
68 i nto the PREMENTARY AGTIVHIES donr et 108.el ati ve positions to their
siblings. Once all the m ssing ancestry (i. e., higher-I|evel

activities)has bePrcedatudedAi 8 dekcPRROMELinpibcessed avde inltke RRQIECT ACTI VI TY
68 25 that corresponds tg the ELEMENTARY ACTIVITY 58 one |evel belowits
parent im |Pwcesmeckable ) at liOW@Stp?@thsF‘BWn?eomﬁmﬁrB‘fhefetgeg repesssg dndigaieth are

already inclyu gy # | @ Vi 68 inserted
into the PRQJ%%‘C# %@Sil%%f‘?{@%’é\#mﬁ%@@ﬁ ?QP 6 Stdibak nﬁ%ésheﬁ%s ACTI VI TY
80 in the PR@rEdessal node is fovndadepéan theWBacsEPhtATig Hack hzter HiéelEnces t he

ACTIVITY 52 corresponding 30 to the inserted PROQECT ACTI VI 8. n
inserting a WHRQEssIedRotdes n@@@%f‘#?ﬁ?%@ oBicoRg St?%irﬁ)o?l V\??eﬁ n the

scope of the Al L T | i R ; 01/ 67291
oo bsoy oy sEP ety bR rgéf?f)%bh & ‘ﬂeg‘“‘tagp 8o g%sr A ot B

ACTI VI TY1I(B6 pmcesskbd eaditheipnodessiegiwilhendhe PRQIECT 70. |If so, position the
PRQIECT ACTIVITY 68 being inserted one |evel bel ow the PROIECT ACTIVITY 68

di t . NON- ELENENTARY, ACTL V] TY 56, the | ast
E%BGE?;-‘?‘)RC'TP%%?WH@% {uqupe, aud, ‘%Ps‘F‘E'i@‘ﬁ‘Hbg rel ati vgst 0 gi b?isngs will
t be k . 1f_not, i t h ACTL VI TY. .68, pondi ng t
The  ELENENTARY ABHepiiaserang 4RROIE SRbREN heisnevhe s ROIELASHHHERg to Lts
NON- EL ENENTAE%MQ%%@E PR3 LieOW BRErIENIBL ATE! T8 R FLPROIFOTVBS 78

under a top-lev ACTIVITY 68 naned "Activities to be Manually 10
Posi ti oned" . ACHYIBY $SRRAEFORIANSTO Uk PeDEWBIDECTIVEY 8¢ (asslefineshby hach

sependenry beteqp, &\ PROIER AT AT B8 A S LS B AECRERIST 10 a0
been i ncl udegodifod e PRSI ACHIVIES 68 berhgdnkrtbd BAEITVAREINRS Wardt 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 corresponds 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 a PROJECT ACTIVITY 68 into the PROJECT 70 that is not
within the scope of the controlling WBS TEMPLATE 78, check if a PROJECT

13



15 DEPENDENCYs 50 related to the ELEMENTARY ACTIVITY 58 that corresponds
to the PROJECT ACTIVITY 68. However, do not create a PROJECT ACTIVITY
DEPENDENGY Afi,¢h®docunment a dependency in any case where thheydkMeNTARY
ACTI VI TY DEPENDENCY 50 for the pairing has been overridden ()y a VBS

ACTIVITY 80 that is_a conponent of the PROJE 70_cantrol || S 20
TEMPLATE 78.A@TN@?@%&W@WOV@P%@W%%&@W&@@@ﬁé’lsrk’gf‘é)ggég i s
initiated wh : : Hedf at is
currently pI%%ﬁggﬁ}c\é@feEingk%r ﬁe%'g%&’?gglﬁ%giggw{late : ?ﬁhsi{gbpr ocess
wi Il renove beiyg PRI TNeAST] Yelb¥sthe BROIECAA CTH{ 1AM 683t oFeepdriding2® iB2 wor k
fl ow that does n L Cl Hy! i rocess_Is . Lnait] . the
work  pi anncrereRQRBE b ERARY MO RERR. B fe ST phREA TSRS o
flow cury en@w dréhtt(ggsiﬂf(ﬁ@q%gatm-to BbasedEnct be KhOWAY, he Pl anni ng Dat a
Repository 28, %t step 160 (Figure 4a) “select the PRQIECT ACTIVITY 68

corresponding to : ?{E(N] ]Tﬁ%lil e QUTCOME 62
t he work pl anner W‘?ﬁ%ﬁ 0 r@%\?gb romxpﬁgﬁ/%g%§gsg%ﬁg%&%ll 67291

PC‘J / US01/ OEBEEEM%\I??R%A?W ﬂiznmngm@ecm ITYH8 domespoadingoiitst , or
node, in the _ wor ow that resu in the QUT 62 [ As
above, the |%IQN-WEEIAB§1 éC\%iYk’ll\? PORATeRt tod t?%?é&rlggrrtsg}% e
"termnal ", " ol ORBET qp)g]]gr. r WG Qi i nsert
an entry i ntzéyﬂ&e@%tggg?%‘rgg%%s& ng a eITiS‘iL,ldd?rBl Fi gé?ggﬁlggori%@gns%ag%i ng the

PRQIECT WLCTI Posittored!". as illustrated in the sanple table below, and then
continue with step 164. Sanple Node Processing Table - 114 Entry S

eq. NodeG oupi ng Pressgss eROFBIIVACTIVIZYCREPENDENGY 66 todoamient eachO The
colums in t Qeepell\llggnecyﬁ;regggeiseﬂ Pn OI;I-EaCb'lL XC(FI\II\F;{ Y %%Aifns(erl?cieéJ 1%0e alegﬁiOJ%%T 4 @ and4 b,
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 a 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.

Outcome-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 ACTIVITYSs 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 OUTCOME's 62 work flow
currently in the PROJECT 70.

Procedure 1. From the Planning Data Repository 28, at step 160 (Figure 4a)
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.
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4c) have al ready been defined, above.. Procedure 3. At step 164 (Figure 4a)
select the first entry in the Node Processing Table 114. As di scussed
above, th%(ﬁ%fﬁ\}/l will identify the nost downstream node pd4/f@hpyR). 15
Procedure 4. Perform procedures 4.1 through 4.4 (Figures 4b, 4c) until all
nodes have been processed. Procedure 4.1: Set the renoval Indicator in the
Node Processingclablogdf PROTBET AUTIVETY 68087 Belhe Mét%&nébﬁﬂodle% thf one of
the following I's true: (1) The ELEMENTARY ACTIVITY 58, corresponding to the
PROJECT WOKAGH WHaTiésels; indhe OUGICOMEB, 62itd batrérhoead. s ablowe,dle lasimodsode,

produces QuT 62, at step 166,  whi.ch, was i.fdentified at step 192, as
bei ng sel%@f‘é‘d”‘%‘%mmoﬁpe{ © ﬂé‘SgLeEl(%ﬁ%Yoﬁ\d?Pvf%’%ge%rrespondi ng
to the PRQEECT ACTIVITY 68 identified by the current node, , does not
produce an OUTCOMVE 62 and the PRQIECT ACTIVITY 58 does not have any 25

i medizat e succ L MLTY ' PR 7 have not
been r?ar ked folﬁ%?gfn%ggg&%@%\%é anﬂP‘?lcg ersliso{tlr%énggbl e E%%g’gasbtlé‘gﬁ erm ned at
step 194.(Figihé da)reptesénting tiesPROHECER ACHIVELY 68CA ilhStat@Bintthesample part of
the work f]low of anqther QJTCOVJf:l 62 rently included in the 15 WO

01/ 67291 trle/belgvAne Hipa copieCY! ﬁeﬂig‘g not get renoved, as deternined at
step 194. If all the successors have not been marked for renoval in the
Node Processi nopmpisNode ProcessipgTehlecdtire continues to step 170 (Figure
4c). Procedure 4.2: |If the ELEVMENTARY ACTIVITY 58 identified by the current
5 node breEmtgySecpc#essedJodBIBt ep 1705moPpiggr e 4c)Piosessed cl ag&epiordl as a
"groupi ng" activity |and it has hdedicaar ked afIngdicefpr172 ( Filugieatorsc) for
renoval ,| At step 174 (Figure 4c)] select alljof its predecessors according
to the PROFECTACTFVIITIZPEPENDENCYS 6B and; af Nstep 176 (FDyure 4b)«i nisert
an entry|into the Node: Processi:ng ‘Tabl € 114 fpr . each selected predecéssor
that is determned, at step 178, to not already have an entry 10 in the

Node ocessing, Tahle 114 : : f EL QUK ) a5€et the
Pr oce@sed | ndi ?3? S?H %ﬁ}%g&\%ggg#%ec%S% dae]ﬁ% gﬁl%ﬁ?ulhﬁ@%%és%dgb’g%bg@ssi ng
Tabl e 1144c)Ra06 eReHds bleridefled sdbope.182 sel ect the next unprocessed node in
t he Node

Procedure 3. At step 164 (Figure 4a) select the first entry in the Node
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.

Procedure 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



Processing Table (i.e., the | owest entry sequence nunber where the
Processed 15 Indicator = "N'). This is now the current node. |If an
unprocess@g firdsyi s found at  step 184, then return to stgRrhE81HMHguUre 4c)
and continue fromthat step 166. Procedure 5: At step 186 renpve each

PROQIECT ACTI VI TY 68 corresponding to an ENENTARY ACTI VI TY 58 that is
desi gnat ed for OFRCE R ab bt s idqtyroEsH &t CReRidd R B ECT 70
according to the s%rckés\ébfsxla?@ﬂa\b%lm 1Akl OCRARVaAR thdNSdd Bo¥ain nEPABELss
proceeds, when renoving a PROJECT ACTIVITY 68 froma PROJECT 7 check if

|]E is the | ast ERDJEﬂ%pﬂﬁﬁ'ddvreTObnﬁauésdo stepd 7p4Fignte 4c).n t he PRQIECT's 70 WBS.
I P Al VI | . ) PRQIECT 70.
When F emovi gt hePIRSPORE 32 btk FLEMENTARY pE TS EFe S inee B i T n

the PROJECTs,Jf) i bé 5% atsREAVIO (Flgudnh) id SotREARED asZaS"%@e@m Ut
chi | d/ parentnrermva P rec?cesas S%??I (a parer)lt PRQIECT ACTI that has

ot her chi | drani it bas bmnmlarkect atétqpalgﬂ (Biggessta) forgempnial,. Adrstepnt74 PREgRER)

Step 186, ESCMBE 0L BRFaM DAL B BROIE G oL PR EROaoee

this exanpl egg hitEatlhs® 1 163Figued S ifctroMeerdytifionks Nods Bmmgsra,blé 14 for

synt hesi s and has selected the exenplary WBS controlling rrgléat e shown in
Figure 5a asachrselect@dmreﬂec@sw timss fi‘%fﬁmlilﬁ@d 9 Spd (s, torot B]rf‘%ﬁ@é‘ Ye&n entry

i dentifi bel ow. 7 / US01/ 07392 correspond to the nunbered
procedurﬁg t?‘ﬁylgg\?%ceﬁ{lg% e Qut corre Driven Work Fl ow Synt hesi s

ocess. sbove, Floceiirsls Ftﬁ%ﬂﬁff@*f s} hePRyised BEGHERR ) o

el ementary aﬁﬁﬂé{ﬁhﬁd% 3@”-131th§No§ePﬁb|c@§i drafviom4 he Pl anning System Dat a
Repository. See Figure 5a. Procedure 2: Since a project activity

cor responding {0 plemRlals AkbY1#Ysdit 1 oxPulkASocank ke srdk Nogen

included in the project, an entry is inserted into the Node Processing
Tabl e: Sarrpl Erd\deshﬂlg:’faﬂﬂeéa ribe IPattekteentry sedquenoe nwroberuwherathe Progessedent ry i s

iiheﬁi ?Sl ded row‘l)}g*)néllhlsem I?Ilg\gvethg Cutten %B(Teg I%%nnﬁnproclye%ggd rllaord% e?o%'n&%t Table -

step 184, then return to step 166 (Figure 4c) 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 "O3", 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



rocesse Renoval [ndicator Indicatorlndicator EA Bl. 3N Procedure 4: The
results of executing procedures 4.1- 4.4 until all entries in 15 the Node

Processi ng,ol@ghl&have been processed are as fol |l ows: Fol | giagkol o¥9b
execution of procedure 4.1 Sanpl e Node Processing Table - 114 Entry

eq. - Node&grgpinido &Mﬁﬁ&réd EeRY & in e d}ﬁfonl JTdh&OLRbMBAIEGRIOT

El enentary activity EA B was identified as the elenentary activity that
20 produW@skEblveﬁymhlestr@m apgve.At the conclusion of the first execution
of step 4.1 the state of the Node Processing Table is shown above and the
Proj ect WBS/ \¥xokedurt o \Elémemirgwantivity A @lBepréducettiteroptomme-thigdle 1406 oupi ng

- Pbo- ces- sed RefDV I ndi cator | ndi ca | ndj cat abl WO 01/67291
PCT/ USOlWW%WG%PI%;APTH&Cf fr € oSREPE b e g’&éﬁ% dyEABdtedur e 4. 2
i dentgi T ﬁiec'éﬁ fﬁkn?m@ﬁlaﬁnﬁéS&ﬁH@@ataR@ﬁés’it@@nBé’é)ﬁ%ufe@a the current node (EA

B 1. )an Inserted an entry reflecting thi's into the Node Processing Table

(belon) 5 S, SYRSSIMAR PRl ol b ddemig pins

B 1.3 has not already been included in the project, an entry is inserted into the Node

Processing Table:

Sample Node Processing Table - 114

nfry Seq. # Node ID Grouping Processed Removal
Indicator Indicator Indicator
I EABI3 N N N
10 Procedure 3: The first entry is selected (shaded row) in the Node Processing
Table.

Sample Node Processing Table - 114

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

N N

Procedure 4: The results of executing procedures 4.1- 4.4 until 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 Seq. # Node ID Grouping Processed | Removal Indicator
Indicator Indicator

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



EA 131.3NN, N Following first execution of procedure 4.3 Sanple Node
Processing Table - 114 Entry S eqg. NodeG oupi ng Processed Renoval | ndicator
| ndi cat or | r 10 Procedure 4.3 set the value of th

I ndi cat orwg}equﬁa%ﬁ the Node Processing Table for the curr?@%@gfgﬁg "Y".
Followi ng first execution of procedure 4.4 Entry eq. NodeG oupi ng Processed
Renmoval Felthvdagdirst exécatiomof pusicedurngd.2-A 131. 3NY 2EA 131.2, -7N 15 Procedure
4.4 selected the next unprocessed node in the Node Processing table

(sel ect ed nodProcsdiradi2ddemsdficdEA Bé.2ssad'eclevantl upstrédne ndided éorPhecessi ng

Table). This actjon sed node EA Bl1.2 to becane fhe "current" node.

Sanpl & NOHETPROEER RY rgiteseriod # ety irBe s PoaRoMh NodK Hgesttsng

executiofpa@g(l;yi&@edure 4.1 Sanpl e Node Processing Table - 114 Entry Seq.
' G EA

Node I D - 1-.3 B-BA-Bl-.3- ,, J
5 Sample Node Processing Table - 114
Entry Seq. # Node ID Grouping Processed | Removal Indicator
Indicator Indicator

N N

Following first execution of procedure 4.3

Sample Node Processing Table - 114

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

N
N

N

10 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 ID Grouping Processed | Removal Indicator
Indicator Indicator
1 EABL.3 N Y N
15 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



rocesse Indicator Y PCT/USOL/ 07392 Renova N icator Procedure 4.1 caused EA
Bl1.2 to be inserted into the Project WBS/ Work Flow 5 in its correct

positi onve@ovedng to the controlling WBS tenpl ate, and tpCh®SO/QTREd t O

its successor, EA Bl.3. See Figure 5c. Follow ng second execution of
procedure 4.2 Sanpl e Node Processing Table - 114 ntry S eq. NodeG oupi ng
rocesse Fobdawingsetword ¢xedutiat of prodedatect.l - EA B 1. 27-NNN 10 Procedure 4.2
identified EA B 1.1 as a "relevant” upstream node for the current node (EA
Bl . 2) aBsmpledsdeddocsisiagTableEngry Sequence # 3 in the node processing
tabl e, above) reflecting this relevant identification into the Node

Process| Bairaed.-& FpMNodaildg secondraaRéigut i on| Brocpsseé epReraovel IndigatSanpl e
Node Prpcessing Table - 114 Ent rjyingiegtor Node pUpiicatprr ocesse enova i cat or
Indicatpr Indicator{l 3 NNEABL. 1 NY
T EABI3 N Y N

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 5c.

Following second execution of procedure 4.2

Sample Node Processing Table - 114

Entry Seq. # Node ID Grouping - Processed | Removal Indicator
Indicator Indicator
T EABI3 N N
7 FABTZ
El EABII N

10 Procedure 4.2 identified EA B 1.1 as a "relevant" upstream 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 - 114

Entry Seq. # Node ID Grouping Processed | Removal Indicator
Indicator Indicator
T EAB1.3 N N
TBABIT [N [N [N
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N NN 19 WD 01/67291 PCT/ US01/ 07392 Procedure 4.3 set the value of the
Processed Indicator cell in the Node Processing Table for the current node
to "Y'. Fgld AWsg second execution of procedure 4.4 Sanpl & NoglgfrR8¢essi ng
Table - 114 ntry eq.o eroupl ng rocesse enova icator |ndicatorlndicator EA
B1.3NY 5 Procedure 4.4 s e next rocess d no in the Node
Processi ng t abPEcedws4 e’tﬁeéﬁ‘en" qu 5 Prgresse dggto(rﬁ g@dfzow in the Node
Processi ng, Lable) Taplb kst thGiiaPn&asesnnode EA Bl. 1 to becone the "current”
node. Processing of procedures 4.1 through 4.4 will continue in the sane
manner as 10 described above until all rel evant upstream nodes have been

i nt r oduc eHollowingtsecort exeeution\BEpiasedurd 64 according to the Activity

I nsertion, Positioning, and Content Linking process This exanple

i | | ustrat Samplealede, ProbesingtTableall1dt at es of the Node Processing Table and

Project WBS/Work Flow for each remaining iteration of 4 4. _Following third
execut i ohEBRY ge@dedul Noledd 15 NpHEUWDIessi ndroesticd | Remavanpdiaiaby. | Node

G oupi ng| Processed Re¢noval i cat or | Indéfatost or | || defliesd@or (1 2 N N
1 EA B1.3 N Y N
2 EABI.2 N Y N

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 "current" 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 ID Grouping Processed | Removal Indicator
Indicator Indicator
1 EABI3 N Y N
2 EABI.2 N Y N

See Figure 5d for the Project WBS/Work Flow.
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Y Y NN See Figure 5d for the Project WBS/ Wrk Flow. 20 WO 01/67291

PCT/ US01/ 07392 Foll ow ng third execution of procedure 4.2: Node Processing
Tabl e - MdoEsey Seq. Node JD- | G oupi ng Processed Renop@l/uSeiat’ey2
Indicator IIindicator 4 EA A2 1 N N Followi ng third execution of procedure
4.3: 5 Node Processing Table - 114 Entry eq. Node 1D G ouping Processed R
| ndi cat oFolewiagithird execyting ef pregedwredd:iexecut i on of procedure 4.4 Node
Processing Table - 114 Entry eq. FN-ode-ID G ouping Indicator EA A2. :
Processe | ndNod¢ BrocResing/Eable al bt

Eniry Seq. # Node ID Grouping Processed [ Removal Indicafor
Indicator Indicator

1 EABI.3 N Y N

2 EA B1.2 N Y N

EE N

Z N

Following third execution of procedure 4.3:

5 Node Processing Table - 114
Entry Seq. # Node ID Grouping Processed | Removal Indicator
Indicator Indicator
I EA B1.3 N Y

N
N
N
N

Following third execution of procedure 4.4

Node Processing Table - 114

‘Eniry Seq. # Node ID Grouping Processed | Removal Indicator
Indicator Indicator
1 EAB1.3 N Y N
2 EABI.2 N Y N
3 EAB1.1 N Y N
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21 WD 01/67291 PCT/US01/07392 Fol | owm ng fourth execution of procedure 4. 1:
Entry Seqg. NodeG oupi ng rocesse -Renoval |ndicator |ndicatorlndicator
Fi gure SewgAls.dihe Project WBS/Wrk Flow at this point ipdigfossasi thm c
5 process. Entry Seq. ff --NodeG ouping Processed Renoval icator
| ndi cat or | ndi cat or EA Al.3 --NN Node Processing Table - 114 Fol | owi ng
fourt h Holloming fowsth pxesytidnoé proceduredblie Processing Table - 114 22 WO
01/67291 Entry Seq. | ndi catorl ndi cat or

Node Processing Table - 114

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

I EABI3 N Y N

2 EABI.2 Y N

3 EABI.1 Y N

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

5  process.

Following fourth execution of procedure 4.2:

Node Processing Table - 114

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

I EABI3 N Y N

2 EABI2 N Y N

3 EABI.I N Y N
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Fol l owi ng fourth execution of procedure 4.4: 5 Node Processing Table - 114
Entry Seqg. NodeG oupi ng Processed Renoval |ndicator Indicatorlndicator

4EA A2. 1-Ho16a5A AL3, N PCT/ US01/ 07392 Fol lowing fourth eﬁﬁ%éo?/ﬂ%%
procedure 4.3: Node Processing Table - 114 23 WD 01/67291 PCIT/US01/ 07392
Following fifth execution of procedure 4.1: Entry eq. NodeG oupi ng Processed
Renoval | ndicator Indicatorlndicator 5EA Al. 3NN Fi gure 5f shows the
Project WBS/Wrk Flow at this point in the algorithmc 5 process.
Following fifth execution of procedure 4.2: Node Processing Table - 114
Entry eqFolaidite domith gxequdivasd @aocedure 4.3

Node Processing Table - 114

Entry Seq. # Node 1D Grouping Processed | Removal Indicator
Indicator Indicator

I EABI3 N Y N

2 EABI1.2 N Y N

3 EABI.1 N Y N

Following fourth execution of procedure 4.4:

5 Node Processing Table - 114

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

I EABI3 N Y N

2 EABI2 N Y N

3 EABI.1 N Y N

4 EA A2.1 N Y N
N 7
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Renoval | ndi cator |ndicatorlndicator Node Processing Table - 114 24
WO 01/ 67291 PCT/ US01/ 07392 Following fifth execution of procedure 4.3: Node
Processi ngolghts- 114 -Entry eq. o erouping rocesse enbva JdG@do?k730

I ndi cat or | nd‘?cat or . 6---EA AL. 2NN Following fifth execution o%
procedure 4.4: 5 Node Processing Table -114 Entry eq. Node G ouping

I ndi cat ﬁ(r)llo%i%%%ﬁ%l?gxe%g 101\1/ %E p{'oncgldﬁf'ié ZP{ I ndi cator EA B1.3NY

Node Processing Table - 114

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

I EABI.3 N Y N

2 EABI2 N Y N

3 EABI.I N Y N

4 EA A21 Y N

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

Entry Seq. # Node ID Grouping Processed | Removal Indicator
Indicator Indicator
I EA BI.3 N Y N
2 EABI2 N Y N
3 EA BI.1 N Y N
4 EA A21 N Y N
“BAAL2 N
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5EA AL.3NY 6EA _ .2 N Al 25 WD 01/67291 Fol |l owi ng si xth execution of
procedure 4.1: Node Processing Table - 114 Entry Seq. #1 2 3 4 5 N od
.ens EA- By ey 1 EAA2. 1 EA Al. 3 1A AT2 PCT/ USOL/ 07392 G@quopg7435 ocessed
Renoval In%ﬁcat or Indicator Ilndicator NYN NYN NYN NYN NYN Fi gure 5g shows

the Project WBS/Work Flow at this point in the algorithmc 5 process.

Fol | ow n%‘o?l'o)évtix?g ﬁ)i(t?ncel{[ec':t?tglonogf rrogec u%agﬁ. 2: Node Processing Table - 114

Node Processing Table - 114

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

1 EABI3 N Y N

2 EABI.2 N Y N

3 EABI1 N Y N

4 EAA2.1 N Y N

Following fifth execution of procedure 4.4:

5 Node Processing Table - 114
Entry Seq. # Node ID Grouping Processed | Removal Indicator
Indicator Indicator

1 EABI3 N Y
2 EABI2 N Y

3 EABI.1 N Y
4 EAA21 N Y
5 EA A3 N Y
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Entry eq. Node rouping rocesse enova icator Indicator lIndicator I 5 7 EA
A1 NNNNNNYYYYYNNNNNNFollowng sixth execution of
procedur eyd /674 Node Processing Table - 114 N 26 WO 01/ §, 01/07392

PCT/ US01/ 07392 Entry Seq. Node G ouping Processed noval |ndicator

| ndi cator Indicator 2 3 4

Following sixth execution of procedure 4.1:

Node Processing Table - 114

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

1 EA BI1.3 N Y N

2 EABI.2 N Y N

3 EABI.1 N Y N

4 EAA21 N Y N

5 EA Al3 N Y 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
1 EABI.3 N Y N
2 EAB1.2 N Y N
3 EA BI.1 N Y N
4 EA A2.1 N Y N
5 EA A1.3 N Y N
6 S Lk EA A12 AN =N N
7T TEAALI — [N TN N

Following sixth execution of procedure 4.3:

10 Node Processing Table - 114
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5 7 EAA2-.1 EA-A-13 2 EAAL.l NNN27 Y Y NNNN W 01/67291
PCT/ US01/ 07392 Fol | om ng si xth execution of procedure 4.4: Node Processing

Table - 134 Frbiy Seq. Node G ouping Processed Renmoval i cgl@ydopgdist or
EA Al. 3 EAAL.

IIndicator | 2 3456 EAB 1.3 EA-BT-.2 EABL.1 EA A2.1 2
Entry Seq. # Node ID Grouping Processed | Removal Indicator
Indicator Indicator
I EABI3 N Y N
2 EABI2 N Y N
3 EABI.I N Y N
4 EAA21 N Y N
5 EAAL3 N Y N
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EAt 1.1 NNNNNNYYYYYYNNNNN Follow ng seventh execution of
procedure 4.1: 5 Node Processing Table - 114 Entry eq. | 2 3 45 6 N

G oupi ng RiARgsSsRd Renmoval | ndicator Indicator Ilndicator pdEMRih7RA AL 3
EAAL?2

Following sixth execution of procedure 4.4:

Node Processing Table - 114

Entry Seq. # Node ID Grouping Processed | Removal Indicator
Indicator Indicator
I EABI3 N Y N
2 EAB1.2 N Y N
3 EABI.1 N Y N
4 EA AZ.1 N Y N
5 EAAL3 N Y N
6 EA AL2 N Y N
—'EAE TN

Following seventh execution of procedure 4.1:

5 Node Processing Table - 114
Entry Seq. # Node ID Grouping Processed | Removal Indicator
Indicator Indicator
1 EABI3 N Y N
2 EABI1.2 N Y N
3 EABII N Y N
4 EA A2.1 N Y N
5 EAAI3 N Y N
6 EAAL2 N Y N

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

process.
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EA-AT-.1 NNNY Y Y FN NN N Figure 5h shows the Project WBS/ Wrk Fl ow at

this point in the algorithm c process.
Fol | oW ngwFM 5595 execution of procedure 4.2:
G oupi ng Processed enpbva i cator

Entry Seq. No
6 EAE1.3 EA-=. EAB 1.

1 EA A2.1 EA-Al=

I'TT NNNN

Following seventh execution of procedure 4.2:

Node Processing Table - 114

28 WD 01/ 67291 PCT/ US01/ 07392
Node Pr oce%%o]}@;yﬁ
|

| ndi cat or

cat or

Removal Indicator

Entry Seq. # Node ID Grouping Processed
Indicator Indicator

I EABI3 N Y N
2 EABI.2 N Y N
3 EABI.1 N Y N
4 EAA21 N Y N
5 EAAI3 N Y N
6 EA AI2 N Y N

Following seventh execution of procedure 4.3:

5 Node Processing Table - 114
Entry Seq. # Node ID Grouping Processed | Removal Indicator
Indicator Indicator
I EABI3 N Y N
2 EA BI.2 N Y N
3 EABI.I N Y N
4 EA A2.1 N Y N
5 EA A13 N Y N
6 EAAI2 N Y N
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NNYYYYYYNNNFollowng seventh execution of procedure 4. 3:
Processing Table - 114 Entry Seq. Node | 3 4 5 6 EAE 1.1 EA A2.1 EA-Al EA

Al. 2 EAAl {ydV1N7NG oupi ng Processed Renoval
NYN

10

15

Following seventh execution of procedure 4.4:

Node Processing Table - 114

5 Node

i cat or | ndi catgr/ddoghat or

Entry Seq. # Node ID Grouping Processed | Removal Indicafor
Indicator Indicator
1 EABI3 N Y N
2 EABI2 N Y N
3 EA BI.1 N Y N
4 EAA21 N Y N
5 EA AI3 N Y N
6 EAA12 N Y N
7 EAALI N Y N

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 to 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

Flementary activity EA C 1.3 produces the outcome that the user (work
planner) wants to add to the project (i. e., Outcome O4), so it is selected from the

Planning System Data Repository 18 (Figure 1).
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NYN NYN NYN 29 WD 01/67291 PCT/ US01/07392 Fol | owi ng sevent h execution of
procedure 4.4: Node Processing Table - 114 Entry Seqg. Node G oupi ng rocesse
Renmoval | {4 Gabsy; -Indicator Ilndicator IB1.3 NYN EA 2EA- 370107842 NYN
BT. T 4EA A2. INYN 5EAAL. 3NYN 6EAAL. 2NYN 7EAAL. INYN Procedure 4.4 detected no
remai ni ng unprocessed nodes in the Node 5 Processing Table. This condition
causes the t EFP§edHY¢ 3n of synthetic processing. EXAVPLE 2 of the

Qut conme-Driven Work Fl ow Synthesis Process In this example, after having
sel ected out come O®cgndrejee! asvitheorraspending forelememdarpagfivtst EARS] ddeknel ow
from EXAVPLE Qve Jser l.des_t.o . 0 . | S

Il lustrates ﬁ%%ﬁ'g) e%?%“ﬁm“ggﬁﬁﬁ‘gﬁg‘gg%}r ?‘?%ﬁ& 1?%%? %?()%Jn%&? n %\9 ogdr? Pg%eg??%g 10
Proj ect WVBS/ Vbl aklfslewd:t al so shows the special processing associated with
an Elementary Activity classified as a "grouping"” activity. The notation

follows that of  gample Node Processing Table - 114

Entry Seq. # Node 1D Grouping Processed ' Removal
Indicator Indicator Indicator
I EAC1.3 N N N

Procedure 3

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

10 Sample Node Processing Table - 114
Entry Seq. # Node ID Grouping Processed Removal
Indicator Indicator Indicator

TEACI

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 execution of procedure 4.1

Sample Node Processing Table - 114

Entry Seq. # Node ID Grouping Processed Removal
Indicator Indicator Indicator
T T EATLY T N T N T T N

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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EXAMPLE 1, above. Figure 6a provides an exenplary Project WBS and work
scope of the controlling WBS used for this exanple. Procedure | 15

El ement ary@afilerydit Yy EA C 1.3 produces the outcome that thedds@iosfoyas K

pl anner) wants to add to the project (i. e., Qutcone 04), so It is selected

fromthe Pl in stem Data Repository.18 (Figure 1). 30 WO 01/67291
PCT/ US01/ 073@%@?’%&3&6% %xefll:‘)%?'i‘ne pg’cﬁ?l'bﬁee%% activity corresponding to

el enentary activity EA C 1.3 has not . already been included in the project,
an entry is inserS@épleﬁﬂ‘?ﬁetl?f@CWB%Tﬁ’Wécéégi ng Table as follows: 5 Sanple
Node Processing Table - 114 ntry ed. NodeG oupi ng rocesse Renpval

| ndi cat or | nfEstay Sed.ritli caNode IIPr oceduf €ra®pinge flilraecseask ry | Bemevact edlin the
Node Procesbing Table. This is ill usftindicewrby | Inflicatehadi nplndfvetozntry|in the
exenpl ary Node Processimng Table as flo|lows: 10 Sanpl e Nod y Tabl e
- 114 Entry|.Seq. NodeG olipPnglPr ocesse Renvval|Nndi cator | pbf ijf cat or
Procedure 4tThe—resultsob-pygeutingrocedurasyd—t—44 St ries
in the Node| “Processing ;F‘éé’b?e' have been processed are as follows: 15
Fol | owi ng frTrst—execution of procedure 4.1 Sanple Node Processing lable -

114 Entry S eq. NodeG oupi ng. rocesse .
Procedure 4.7 identified EA C1.2 as a “relevant” upstream node for the current

1t ]
L L

]
art

5 node (EA C1.3) and inserted an entry reflecting this into the Node Processing Table.

Following first execution of procedure 4.3

Sample Node Processing Table - 114

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

TEATI3

, ) N B
FACT. T

Procedure 4.3 set the value of the Processed Indicator cell in Node Processing

10  Table for the current node to "Y™.

Following first execution of procedure 4.4

Sample Node Processing Table - 114

Entry Seq. # Node ID Grouping Processed Removal
Indicator Indicator Indicator
EACI3 N Y N

2 [BACL2TR -

Procedure 4.4 selected the next unprocessed node in the Node Processing
15  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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Renmoval | ndicatorlndicatorlndicator EA CL. 3NIN El ementary activity EA Cl1.3
was identified as the elenentary activity that produces the sel ected

out come O¢,o Ale73d1€ concl usion of the first execution of 2@@@%&@@ 4.1
the state of the Node Processing Table and Project WBS/ Wrk oW IS

shown above_and on Figure 6b 31 WD 01/67291 Fallowing first _execution of

procedure 4 BrSfhife NoNeIPMcessi QTPERRE - | TTFeSEAt ry |t Node| | D

G oupi ng | ndi cat or PCT/ USOl/ 07392 Pridedisaey ReMRlIgaton ndi ddPSEHARI cat br
Procedure 4.2 identifie Cl-—2-as{a —relevapty—upstreampode—for—the
current 5 ane (EA Cl1. 3?Ka“n]t53| nsert an entny reflecting this into t he
Node Procesgyng—t WY T TSN EXeCU o Of pr,gcedure ZA 3 Sanmpl e
Node Procesisi ng Tabl e - 114 Ent.ry 'S |leqg. Node ‘BY= Gr@upl ngFrocessed. Rem)val
I ndi cat or | ndi cat or | ndi cat or EA CL.3NN Procedure 4.3 set the val ue of the

Processed | ndi cat No ' 1 d
Lo "y Fol I owl ngPREPQIES dlcel g 51 drsammir e i tecerofibe Wgh ek Bt 077
Tabl e - 114 EnidbnSce PodiQ6eRcotitg1S the Controlling WBS TEMPLATE, and to be

linked to its successor, 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 execution of procedure 4.2

Sample Node Processing Table - 114

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

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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Processed Renoval [ndicatorlndicatorlndicator EA CL.3NN 2 7, EA Ul. 2N4AN
Procedure 4.4 selected the next unprocessed node in the Node Processing 15
Tabl e (selgFiR9970de is indicated as the shaded row in thedyodgfrRsessi ng
Table). This action caused node EA Cl.2 to becone the "current” node.

Fol | owi ng second execution of procedure 4.1 Sanple Node Processing Table -
114 32 WO OFollppdig secondedcudios 92 pEotedure43NodeG oupi ng Processed enova

| ndi cat orl ndi cat orl ndi cator EA Cl. 3NN 2EA, 31.2N Procedure 4.1 caused EA
C. 2 to be inserSagglé Node Phoeedsingj Bble VBE Vork Flow in its correct
position according to the Controlling WBS TEMPLATE, and to be linked to

i 1S succesSWEpASsgth N dEI® TTOTTe U Grépi “”.3 PrieEEd8CESSWemodRE prasent in
-ct %3 /qW)rk P i1

5 the Proje Flow, it coul¢,d30ko et 0 1 SndERGecessors at
this Point.| See Figurg 6c. Follow ng second pxecut 1 on of, procedure |4.2

Sanpl e NodefProcessing |[BAKHE.F 114 ENTY eq. Np¥eG oupl ng [l 0CESsed Renoval
I ndi catorindicatorindidator EA C1. 3NN 10 Procedure 4.2 i dentified IFA C
1.1 as a "nél evant " 'upst%&ﬂr%oda" ﬁN current X N T

Procedure 4.3 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 ID Grouping Processed Removal
Indicator Indicator Indicator

1 "EACI3 N Y N

2 EACI2 N Y N

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 execuntion of procedure 4.1

Sample Node Processing Table - 114

Entry Seq. # ode 1D Grouping | Processed Removal
Indicator Indicator Indicator

I EACI3 N Y N

2 EACI.2 N Y N

A PBECLL s e B e SN N

Procedure 4.1 caused EA Cl.1 to be inserted into the Project/WBS Work Flow
15  inits correct position according to the Controlling WBS Template, and to be linked to
its successor, EA C1.2 and to its predecessor, EA B1.3. See Figure 6
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node (EA C 1.2) and inserted an entry reflecting this into the Node
Processing Table. 33 WD 01/67291 PCT/ US01/ 07392 ntry eq. NodeG ouping r

eRenoval l1%33Qr | ndi catorIndicator 72-EA Cl1.2NN - the rﬁ%%%l,ﬁgi cat or
cell in the No e Procedure 4.3 set the value of Processing Table for the

current nod%otn%“%pg;qEgéf&g%%gﬁ&%%ggéecution of procedure 4.4 Sanple

Node Processing ry*eq. 0 e@oupi ng Processed Renoval
I ndi cat or I ndi cat g1 | ndi ¢cat.o . 3N .Pr.oce e 4.4 selected the next
unpr ocessed nodeosrfaﬁlp?%@%ﬂ%g’éocﬁ?sg%f@?%gflf‘gbI e (selected node is indicated
as the shaded row in the Node Processing Table). This 10 action_caused node

EA C 1.1 td Hegores: Fhe ["Nefaiht ' nod &TORRIPE owi| nEPEFcEd e desiiqVéh of

procedure 4.1 Sanple Node Processi ndndiegipe - | Indicates] | owi|Agdis#ennd

execution df_procedure 4 3 Sanmple MNode Processing Tablel- 114 Entrvl S eq.
L Es T EACTS © [N ¥ N # > e

2 EACl12 N Y N

Procedure 4.2 detected that EA Cl.1 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

niry Seq. # Node ID Grouping Processed ‘Removal
Indicator Indicator Indicator
I EACI3 N Y N
2 EACI2 N Y N

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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NodeG oupi ng Processed Renp Indicator |lndicator |lndicator EA Cl. 3NYN - EA
2NYN N Procedure 4.1 caused EA O .|l to be inserted into the Project/WBS
Wor k Fl owyol@drsyi ts correct position according to the Codchdido oY BS
Tenpl ate, and to be linked to its successor, EA CL.2 and to Its
predecessor, EA B 1.3. See Figure 6 34 WO 01/67291 Following third
execut i on ofFqllowingl thied éxutin wp proddduee R4ocessi ng Table - 114
PCT/ US01/ 07392 Entry Seq. NodeG oupi ng Processed Renoval
| ndi cat or | ndi cat Banipde DatioProcesik Tibld- M4 N, Procedure 4.2 detected that EA
C.1 was a "G ouping" activity and, as a result, 5 did not attenpt
i denti fi catTRHirySeq F1 eVaGdIPSt I ea TGHHESng 1O | BrOcEssed Vel Rembval ted]i nto
the Node Prlocessing Taljl e and EA Cl, Ihdieii® NS| tliGca®dt’  entl tR@sBor
-En-try- Seq. - - NodeG ougi ng rocesse ﬁbermval | ngi cat or | ndi ¢at or | ndi catlor
10 Procedur[e 4.3 set TNHEAAIE of The&N Processed I'ndi catorf NelT 1n Njde
Processing | _Table for the current node to "Y"

2 EACL.2 N Y N

TR EE N -

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

Procedure 1

Project activity EA A2.5 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 Removal
Indicator Indicator Indicator
I EA A25 N N N

Procedure 3
15 The first entry is selected in the Node Processing Table (shaded).

Sample Node Processing Table - 114

Enftry Seq. # Node ID Grouping Processed ‘Removal
Indicator Indicator Indicator
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Following third execution of procedure 4.3 Sanple Node Processing Table -
114 35 WD 01/ 67291 Entry Seq. NodeG oupi hg rocesse enova

| ndi cat or{,v(r?;ﬁl%%ﬁrl ndi cat or Procedure 4.4 detected no bk /0592
unprocessed nodes in the Node 5 Processing Table. This condition causes the
term nation p;ochglltfh;si S processing. EXAMPLE 3: Qutcome-Driven Wrk Flow
Reducti on Process Procedure | Project activity EA A2.5 produces the outcone

that the user (wogk ann w,shes to renmpve.fromthe project (i.e., 02),
so it is select edf’rrof‘f%iﬂﬁf%‘gig}fglﬂﬁh%ga&%@@@%ﬂ?%@%d@ﬂﬁ%@% Procedure 2
An entry i s PResist@d bl vk Beel\ndBeské@Ccessi ng Table as follows: Entry
Seq. Noder oupi ng Processed enova | ndi catorlndi catorl ndi cator EA A2. 5NN
Procedure 3 15 The first entry is selected in the Node Processing Table
(shaded). SReHavengdirst eregutiopsofproredire 4.1 114 Entry S eq. NodeG oupi ng
Processed Renoval |ndicatorlndicatorlndicator PCT/USOL/ 07392

5 Sample Node Processing Table - 114

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

TEA

Project activity EA A2.5 was identified as the activity that produces selected
outcome O2. At the conclusion of the first execution of procedure 4.1 the state of the

Node Processing Table is as shown.

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 ouicome selected for
removal.

Following first execution of procedure 4.2

Sample Node Processing Table - 114

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

N

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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Following third execution of procedure 4.4 Sanple Node Processing Table -

114 Sanpl e Node Processing Table -

114 36 WO 01/67291 PCT/ US01/ 07392

Procedur ey [f9sqdures 4.1 through 4.4 are executed until wdy®ppsdees 10

t he Node

of procedure 4.1 5 Sanpl e Node Processing Table -

114 Ent

ry eq. Node

Processi ng Tabl e have been processed. Follow ng first execution

| DCi r oupi ng IRdlwoving Erist-eReenticnl ofl procedredindi cat or | ndi cat or EA A22. 5N
Project activity EA A2.5 was identified as the activity that produces

sel ected

4.1 the state of the

Node Processing Table is as shown.

out coneSdible Nodt Reocesyingd Tshlon1bf the first execution of procedure

10 Procedure 4.1

set the Renomgmfy $eaiFCatONod@ID e CUTGRHHMEOUE Prdtesséd DEUaRETROval (€ PJ O] ect
activity identified by [the current nqgg:.R60duU¢esiitdie out qaHB;cs8) ected for
removal . Fgllowi ng first execution af procedune 4.2 Sarrpl e Node Processi ng
Table - 114 I57EATTY €0 BA® g Nrocessed Yrenovarl - ‘

| ndi cat or | ndi:cat.or [ .ndi‘clat. ol edure :4..2 i deptified’ EA AZ 4 as ‘a.

pr edecessor 20 the curr .5) acgerding to £ pr oj ect

activity dependenetes; af—ent+y—f-efH-eetng—thi-s—-nte—the Node

Processi ng

5

10

15

Tabl e

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 procedure 4.4

Sample Node Processing Table - 114

Entry Seq. # Node ID Grouping Processed “Removal
Indicator Indicator Indicator
I EA AZ25 N Y 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 procedure 4.1

Sample Node Processing Table - 114

Enfry Seq. # Node ID Grouping Processed Removal
Indicator Indicator Indicator
1 EA A2.5 N Y 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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37 WD 01/67291 PCT/US01/ 07392 Follow ng first execution of procedure 4.3
Sanpl e Node Processing Table - 114 Entry eqg. NodeUr oupi ng Processed Renoval

| ndi cat or {yiefj1%3s4qr | ndi cat or Procedure 4.3 set the val ue ﬂfT/@%@/OP@chssed
I ndi cator of the current node |n 5 the Node Processing Table

Fol |l owi ng fi executign of dure Sanpl e Node Pr oce55| ng TabI e -
114 ntry eq. If\?g‘%’ ?ﬁoﬁa elgf%'{:t rgﬁ%%e#f%dl catorlndi catorlndicator 2
Procedure 4.4 sel ei ﬁl&e next unﬂ q if‘gd node in the Node Processing 10
Tabl e (sel ected ? odf Frecgpng L haded row i n the Node Processing
Table). This action caused the node EA A2.4 to becone the "current” node.
Entry Seq. N Ge#t or| Wp&ul? ngPr oq€S9BRINRe MV APCEPTREI cat|dRIARMAE at or | EA
A2. 4N, NY 15 Procedure 4l 1 set the Rgqrddigator ndil dadieator or t|Hadigsior ent hode to
"Y" because__the project activity identified ly the currdnt nade does not
produce an o]utcorre and @éé%z ﬁot hav i ] 'ate succes¥ors in the

Proj ect V\B - : R g—for—ren —tthe
Processi ng (T 3 2. 5 y s,uaccessz and "EA.A2:5 4 has' be
mar ked for r33m)va1 nt N1 ng Tabl é~). Fol Towi|l§ second
execution of_procedure

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

Following second execution of procedure 4.3

Sample Node Processing Table - 114

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

N Y Y

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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Sanpl e Node Processing Table - 114 38 WO 01/67291 Fol | owi ng second
execution of procedure 4.2 Sanple Node Processing Table - 114

PCT/ USO1MG8P&2ENt ry eq. NodeGr oupi ng Processed Renoval PCT/US01/07392

I ndi catorlndi catorlndi cator EA- A2.5NY Procedure 4.2 identified EA A2.3
as a predec or .to the_current node ﬁEA A2.4) according to Project
Activity m%@ﬁ&&ﬁ!ﬂ%i’ﬂ%ﬁﬁeqﬂﬁ%rﬂ?&m% uggdfdy refiecting this into the Node
Processing Table. ntry eq. NodeG oupi ng Processed Renoval

| ndi cat or I ndi cat&aMﬁ’é?HQ@?)PmceS&E&ﬁ@l%ﬂm 10 Procedure 4.3 set the val ue of
the Processed Indicator of the current node in the Node Processing Table
to "Y"'. FolllEstydgqsécondNadedbut i on ¢lreumeeduf Bro¢eBed SanpRemiNvale Prdcessing
Table - 114 39 WO 01/67%291 PCT/ US01/ bi@forFol | bdicatprs ec ondndtomtaut i on of
procedure 4.4 Sanple Ndade Processing Table - 114 -Entry eq. Node- G oypi ng
Processed Rdnoval EAAZS ' N Y Y

2 EA A24 N Y Y

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

Entry Seq. # Node ID Grouping Processed Removal
Indicator Indicator Indicator
I EAAZS5 N Y Y
y) BAAZH N Y Y
K73

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 marked 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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I ndi cat or | ndi cat or | ndi cat or Procedure 4.4 sel ected the next unprocessed
node in the Node Processing 5 Table (shaded row). Thus EA A2.3 becones the
current nQgfoehe)yl owing third execution of procedure 4.1 pegngohage
Processi ng Taé)l e - 114 Entry Seq. NodeG oupi ng rocesse enova

I ndi cat orl ndi cator |l ndi cator EA A2. 5NY EA A-22. 3Y Procedure 4.1 sets the
Renoval | ndi Edllowing third eseadiencoftprecqduoe 42t activity 10 identified by the
current node does not produce an outcone. It does not have any i medi ate
successors in theSdngieetdde MYk THIowl1hat have not been marked for
renoval in the Node Processing table. EA A2. 4 is its only successor and it
has alread‘m—aﬂ rkechgt ermoval A OSNE O PRk gSeTthemdialNote
| DG oupi ng Pr ocesesed Renlt\)l\t/’g?m- Entryl r{ﬂi%j@%prl ni%?&%?rdl ndi %%ﬂ%ﬂ:
Procedure 4.2 identified EA Al.3 as |a predecessor to the current node (EA
5 A2.3) accprding 1o ThEERTAL SCT acliNi Uy deperdencies andytherefore

inserted an entry intoj{the Node Prdcessing Tabl e.
2 EAA24 N Y Y

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.

Following third execution of procedure 4.3

Sample Node Processing Table - 114

Entry Seq. # Node ID Grouping Processed Removal
Indicator Indicator Indicator
I EAA25 N Y Y
2 EAA24 N Y Y
3 CN Y
5

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

being processed to “Y”.
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Entry eq. NodeG oupi ng Processed Renoval [ ndicatorlndicatorlndicator 4EA
Al.3N-N- 10 Procedure 4.3 set the value of the Processed Indicator for the
current nQee8i1ng processed to "Y". PCT/USOL/ 07392 Fol | ggipagkol o8
execution of procedure 4.2 Sanple Node Processing Table - 114 Fol | ow ng
third execution of procedure 4.3 Sanple Node Processing Table - 114 41 WO
01/ 67291 Ent Fellewingdtadl @ecwtipnef fRooahasddt Renoval

. I'ndi catorl ndi cat orl ndi cat or EA A2. 5NY Procedure 4.4 sel ected the next
unprocessed node SshprAydeoddisihg EAbIAl-118 is 5 the current node. Entry
Seq. o eG oupi ng Processed Renoval | ndicatorlndicatorlndicator

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

I EA A2)5 N~ Y

2 EAA2.4 N Y

3 EAA23 N Y Y

4 N

Procedure 4.4 selected the next unprocessed node (shaded) so that EA A1.3 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
| EA A25 N Y Y
2 EA'AZ4 N Y
3 EAA23 N Y Y
"BA N

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.e., EA A2.1 and EA A2.2).
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4EA .
to "Y"
i medi at
mar ked f or
A2.2).

renoval

Procedure 4.1 does not set the Renobva
10 because the project activity identified by the current node has

&osors in the Project WBS/ Wrk Fl ows that hqs&,mgm;g@gn

in the Node

Processing Table (i.e.,
PCT/ USOL/ 07392 Foll ow ng third execution of procedure 4. 4 Sanpl e

EA A2.

and

| ndi cator for the current node

Node Pr ocessFoldpwWiglfeurthlekdcufunl afiproceduradizh executi on of procedure 4.1

Sanpl e Node Processing Table -

Processed- RenpvaBahpliNale@rbadsiagraslendigat or

because EA
Processed R
val ue of th

Processi ng

114 42 WO 01/67291 Entry eq, Node | DG 9upi ng

Procedure 4.2 does not

)

P

t he

Insert entries into the Node Renoval Table for EA 5 Al .3's predepessors
Alinisy B #10t : G oupRIEO VA Probeatddy SO RegF AP
enot\%l ndi cat or | ndi cat or ']ﬂﬁicﬁﬁ‘)}or Indich pcedur%% ﬁo set
e Processed |ndicator for e currgnt node in PRE Nod«

able T0 "Y | FROAZ6W Ng TONTTh exequyi on of prpgedure 4.4
2 EAA24 N
3 EAA23 N Y Y

TEAATS

Procedure 4.2 does not insert entries into the Node Removal Table for EA

A1.3’s predecessors because EA A1.3 has not been marked for removal.

Following fourth execution of procedure 4.3

Sample Node Processing Table - 114

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

I EA'A25 N Y

2 EAAZ4 N Y Y

3 EA'A23 N Y Y

10

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

Following fourth execution of procedure 4.4

Sample Node Processing Table - 114

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

1 EA A25 N Y Y

2 EAA24 N Y Y

3 EAA23 N Y Y

4 EAAI3 N Y N
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Sanpl e Node Processing Table - 114 -Entry eq. NodeG oupi ng Processed enova
I ndi cat or I ndi cat or | ndi cat or PCT/ USOL1/ 07392 Fol | ow ng fourth execution

of procedyifikid: Sanpl e Node Processing Table - 114 Fol | gpipagkofi 8440k N
execution of procedure 4.3 Sanple Node Processing Table - 114 43 WO

01/67291 PCT/ US01,07392 Procedur.e 4.4 detected no.renai.ning. unprocessed
nodes in the Node_roﬁ?%g%ééic%gec%gﬁoe@nﬁwlkg "Bjé’ﬁ?ﬁefﬁegﬁo %fdg&&gﬂ@)t erninati on
of procedur eprbcéssinpeladld. Ohis coNd@fRSELAS RS REBRSGoNbL flofiIaELMY itBraBoihi ch s
t he del etion_of nodes marked for renoval. See Figure 7b. 5 Although the

present i nveProresingmgogeeds with arncades Stveh isdbndeletsuy ofinedes markgéfer |, it
shoul d be unlcé o%f)%etﬁ' e\fgri ous changes, substitutions and alterations
can be made herein W thout departing fromthe spirit and scope of the

invention as definp t he appended clains. Mbdreqver, the scope of the
ot esent Sop i cat | BUERIBE Prei L eaton e RiyeRBeve hemEsietiay

enbodi ment s @itail, REsHRLRIGRSIdeFRPOAItAR variddh dHaRsHs 36ibyHit8tiofsOHAQfatiBRs O
matter, means, nethods and steps described in the specification. As one of

ordi nary skibd made haveinavithont d¢partingdiron thgpirdicindseoferadithe inwentiingsldefnee of

the present jnyentio Qcesses, . hi nes, nuf act ur conpositions of
mat tor,  moand Hrapheidd Sl MRovel e sokee o HE pseht sTiop IRty 1%, e

devel oped t higtendB@td Y liRed ol B bardichivr &hbodaeRs beNRirédRs) matkeeve _
substantially the sane result as the 15 correspondi ng enbodi nents descri bed

herein ndy baaumfpetineegompesiian ofgnatisrimeans, etbads andrieds dpssiibedicbe di ngl y,
the appended. ck gi g, a8 & aORMEth ) cling S WT b dl) BBldciord BORGHEUCH
processes, CRI'Nes, "manutracture,” conpositions o er, neans, nethods,
or steps. disclosure of the present invention, processes, machines, manufacture, compositions

of matter, means, methods, or steps, presently existing or later to be developed that
perform substantially the same function or achieve substantially the same result as the

15  corresponding 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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44 WO 01/67291 CLAIMS WHAT IS CLAIMED |IS: PCT/US01/07392 1 . A nethod for
synt hesi zing an optim zed process flow, an activity 5 abstraction

hi er ar chyw@nfl/3sbi Nstruction set that represents the m ni Rl YQkL779
produce at |east one outcone, conprising the steps of recursively exam ning

condi tional execution requirenments of each activity associated with a
specified ouCtAIMS i dentifying activities which nust be conpleted to arrive
at an outcome; 10 identifying the last of said activities; determining if

an activity e [ oject work plan while working backward from
the identi flgﬁlgiﬁ @éf\#&@}?é'addi ng said activity to said project work
plan; if an identified activity is not present; and is introducing sunmary
activities by referencing a designated work breakdown structure tenplate,

when required, when | Qugsiod @Y ehntlhd & Gk AOUSD el LN pl an. 2.

A nmethod for optimzing a work proces w, conprising 0 breakdown
struct ur & anabsiragiontd¢ramhyfind amoisiructidnest thhhepwoerdts theasiaisalfwalvto
representing ni pal  wor k Igr Qduce at | east one outcone, conprising

he mi to
the steps ofProa??féﬁnh?aFWWgoué%oE‘i‘%F? BdsiPg sséeé’ls)? to arrive at the desired
out cone; i denti f yicRgrsiRAMLAFRAL éoﬁdféﬁomefhcaﬁ&ﬁ yeqwsemeﬁtgisﬁédcmt?ﬁ he | ast

of the activities; 25 determining if an activity is present in current
wor k pr oj ect aspbcated yithexspetified gutcomepr ocess flow in a reverse direction

fromthe last activity; adding activities to roject work plan if an
activity necessarve?%%wcggﬁ@ﬁg 'rgusﬁg'? C?)’?’B]'tfgeﬁtt,g Y9 ttﬁ‘&f)}‘tr"@‘%ﬁh activity
from t heygproj ect M@ﬁﬂff?ﬂ{ Re 1dst @ bamCdckivitiey; | s unnecessary 30 to the

out cone; and 45 WO 01/67291 PCT/USQ1/ 07392 reexam ning the requirenments and

activities to ensdgtermihiag iben sctiviy éssprasopt in a project work plan while working
backward from the identified last activity;
adding said activity to said project work plan; if an identified activity is not
present; and
15 introducing summary activities by referencing a designated work breakdown
structure template, when required, when lowest-level activities are added to the work

plan.

2. A method for optimizing a work process flow, comprising a work
20  breakdown structure and instruction for activities, the work process flow representing
the minimal work to produce at least one outcome, comprising the steps of: |
identifying activities necessary to arrive at the desired outcome;
identifying requirements for each activity;
identifying the last of the activities;
25 determining if an activity is present in the current work project plan by
examining the process flow in a reverse direction from the last activity;
adding activities to the project work plan if an activity necessary to the
outcome is not present;
eliminating an activity from the project work plan if an activity is unnecessary

30 to the outcome; and
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requi renents and activities are present |leading to the outcone in |Iight of
added or elimnated activities. 5 3. A process for optim zing a work
process f{y@N15%1Prising a work breakdown structure and ilitz»:lt,ﬁ%?%i,@g for
activities, the work process now representing the mnimal work to produce

at | east one outco i si.ng: t f.stor] at a.and al gorithns
on a non-volatile ‘[sg?%arnglge c}lé;énl‘%glrgrgg?%?ﬁ (Egcuglgfeastt(gﬁ ug? {3‘8“1%1%9%“6? olatile
menory devi ceguitéments ahd@otivitierard hrdben® leading G THH RitcoRicOia dBRO6 ddded bzi ng dat a
and algorithns from non volatile storage and fromvolatile nmenory devices;
assenbl i ng afiiBivetediaswitiss-oj ect work breakdown structure further

conprising: view ng avail able work breakdown structure tenplates; 15

sel ecting a work breakdown structure tenplate as the controlling work

br eakdow?$ structuBe; Araets foyoptimizwss worleprocdss diow, Eahpsying bhesils ;

synt hesi zi ng, a new wor k. breakdown structure, by addi ng at | east one outcone;
2% out cone; ie%]%}%i’fﬁl Tstyre ang Wshectien fRr ativtiesdhin work %w@wpmwnw ow,

renmoving a gﬁﬁla Sakd : < n£Synt hesi zi ng
a new work E@gg{{l omnlqtl%rgggﬁrgfrd {eleégaf}q?deépnél\%ﬁg at ’P%@?glggg{éﬁ%\ff&g t he work

br eakdown st r uct ustering tign ahéh elgogthmwadn ohomvelpileisforagt deRiseput cone; and

| i nking each activity in th ctivity hierarchy represented by a specific
wor k breakdown sft?t_ﬁ’e gy &ﬁla nmsrléé’ﬁbﬁ'i‘?lﬁﬁmpﬁfs‘fe?@&i on module. 4. A
system fy opti m zjAghoAaefithnk GCLSnlt@ProSRERutifbing 3dat%oanﬁ%?%%§xtﬁrﬁ£ k0 I N9

data and algorithnms on a non-volatile storage device; means tor storing
data and al goeti-t hns in volatile nenory device; neans for running al gorithns

on a conputer .processor. utdlizi data and . al gorithns fromnon-volatile
st orage and Y?lg%efgqr%ﬁaln %%P(}gk?év?%%?; “¥&5Hs for storing an initial

proj ect work breakdewbliss inl6ptithRe@prbjaudivork bRWkdo®h sMcREé fifd@d comprising:
PCT/ US01/ 07392

viewing available work breakdown structure templates;
15 selecting a work breakdown structure template as the controlling work
breakdown structure;
selecting at least one outcome for synthesis;

synthesizing a new work breakdown structure by adding at least one

outcome;

20 viewing the resulting work breakdown structure and work flow;
removing a selected outcome from a work breakdown structure;
synthesizing a new work breakdown structure by removing at least one

outcome;

viewing the work breakdown structure after the removal of a specified
25 outcome; and
linking each activity in the activity hierarchy represented by a specific

work breakdown structure with a corresponding instruction module.

4. A system for optimizing a work process flow, comprising:
30 means for storing data and algorithms on a non-volatile storage device;
means for storing data and aléorithms in volatile memory device;
means for running algorithms on a computer processor utilizing data and
algorithms from non-volatile storage and from volatile memory devices;
means for storing an initial project work breakdown structure and work flow;
46



means for a storing a set of elenentary activities neans for identifying
el ementary activities necessary to arrive at the desired outcone; neans
for addi ngalheast one outcone to said initial project wyde Nogakdown 5
structure; means for processing as input said initial project WBS and said

out cone; neans for prqQcessing as og% put the elimnation of any activity
fromthe process MERBHArR sk aet Plglementary asHEtigSsary to all chosen and
present out CONMes; BaNg,§@nRing e ?ﬁg%%t%fe@ Eéséh%;%of‘a%ﬁ% hiQfe QEsiRRY
activity into the pr ocesfs1 nllgyl??owﬁile al dl act |Hv(|;ty ecessary %o Sélnaoutcoms
i s not presenttcomed neans for reexam ning requirenents and activities to

ensure that only necessary. requirenments and actliVvj.ties are esent | eading
£o an out come. | nTHeRGRI0 gt s GRe SRt dR B IR\ Ripdovork brag e
system assi nggh@ig® 4 further conprising: an instructional text associated

with each activity. 6. The systemas in claim5 further conprising: neans
for view ng out comssngforproassding asigpeipendd fridal projpeWBhend sy antcors; 7. A

system for optim zin wor k process, flow ..conprisi.ng a.wor br eakdown
Structure and i noPis tolPErRERE Dokl B¥RBMRigh B B RUYEY fomhe iy
repr esent i ng floWhi€ s4tl Attty WahkedeSab t0GUGR0SN dnbPBéseMtuicMegONe, Cconpri sing:
means for storing data and algorithns on a non-vol atil e storage device; 25
means for storing Heans femprogssg@eias RRHUL e ansgyioataflaay aeivdiyyntadle precesspeans
for runnihg al e . i.Jd zing data and

al gorit h?r@ f?ic?%:’gg&r@\ggﬁlﬁﬁf é&g%ﬁég‘@gﬁgﬁﬁﬁt g‘%gae q’ ?fécprrermry devi ce;

nmeans for storingnéans furtrecdanpiiiog ekfuiremets phdactivitkans chwie thdtodlg at | east
one outconme added to said project wrk plan; 30 neans for storjng at |east
one node t abPECeSYAYFRAUETHENIS RBARFHVANSH ke preyent leadingito g onepmg; lpﬂlgbﬁ@f roentry
sequence ”“"B&ﬁed d}%ﬂﬁliﬁﬂg@%tf\ﬁﬁ:&?i on, grouping indicator, processed

i ndi cator and renoval 1 ndicator; nmeans for processing said table of nodes;
and 47 WD 01/67291 PCT/ US01/ 07392 neans for processing as output each

activity to add tq the process fl if_said
y15 5. Thg system as {n c?::ﬁlm 4 furt?ler comprising:

an instructional text associated with each activity.

6.  The system as in claim 5 further comprising:
means for viewing outcomes of an existing specific project work plan.
20
7. A system for optimizing a work process flow, comprising a work
breakdown structure and instruction for activities, the work process flow representing
the minimal work to produce at least one outcome, comprising:
means for storing data and algorithms on a non-volatile storage device;
25 means for storing data and algorithms in a volatile memory device;
means for running algorithms on a computer processor utilizing data and
algorithms from non-volatile storage and from volatile memory device;
means for storing an initial project work plan;
means for adding at least one outcome added to said project work plan;
30 means for storing at least one node table, comprising elementary activities
together with their entry sequence number, node identification , grouping indicator,
processed indicator and removal indicator;

means for processing said table of nodes; and
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activity necessary to an outcone is not present. 8. The systemas in claim
7 further conmprising: 5 nmeans for renoving at | east one outcone fromsaid

project WigoRha: and neans for processing for renoval fyQmy&foshopr 0j ect
wor k pl an any necessary elenentary activities required to achieve said

outcone renoved. 9. A systemfor synthesizing an optimn zed process flow, an
activity 10 abst Fgens &6 PFIcessitacasoug cagh deHEity t@&tﬁ%dﬂ theqrogasaflowdpsaid ent s

the m ni nal X}&L‘Jétyt&%&es wqugggut%mg@ﬁottg?%gmout come, conprising: nmeans for

storing data a orithnms on a non-v ile storage device; neans for
storing data and algorithns in volatile nenory device; neans for running
al gorithmon a conputer processor utilizing data and 15 algorithns from
non-vol atil e stor8ge &RYSYSHENASBIck BlUEBRooMMsHSes; means for assenbl ing

an optimged prol abndRf fod AL AL Sh{ HALUE HOM daliHfroidt PRI Al dng TBans

for view ng avail own structure tenplates;

sel ecting a work breenkfbowocsssing-fouremdvaifibmtseid (i26jcotemork flar anyaleeessanyg at

| east one outcome for synthesis; neans for, synthesizing a new work
breakdown st FYEEHALY #RFVELASITRAPIGH to peligte saide OVEeans for view ng the
resulting work breakdown structure and work flow, neans for view ng

out cones of an existing specific work breakdown 25 structure; structure; 30
speci fi ed neans fér rAmystemgonsygiesizingrhnoptionne frocass Sowparkadhivigkdown neans

out con: reaREtRG RN Y FHEm T RCby Lo HEbr el LB ke aroval
of a out coneprcaREesiR &St dritfoukdontd, Beinpdsifig:activity in the activity hierarchy
represent ed By a 48 WD 01/67291 instruction nodul e.
means for storing data and algorithms on a non-volatile storage device;
means for storing data and algorithms in volatile memory device;
means for running algorithm on a computer processor utilizing data and
15  algorithms from non-volatile storage and from volatile memory devices;
means for assembling an optimized project work breakdown structure further
comprising:
means for viewing available work breakdown structure templates;
means for selecting a work breakdown structure template;
20 means for selecting at least one outcome for synthesis;
means for synthesizing a new work breakdown structure by adding at
least one outcome;

means for viewing the resulting work breakdown structure and work flow;

means for viewing outcomes of an existing specific work breakdown

25  structure;
means for removing a selected outcome from a work breakdown
structure;
means for synthesizing a new work breakdown structure by removing at
least one outcome;
30 means for viewing the work breakdown structure after the removal of a
specified

outcome; and

means for linking each activity in the activity hierarchy represented by a

48



PCT/ US01/ 07392 specific work breakdown structure with a correspondi ng 49

WO 01/67291 PCT/US01/07392

specific work breakdown structure with a corresponding

instruction module,
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