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Project Planning

OProject schedule vital for SW developers

OCalculate costs, meet project deadlines

OSupport by present-day PM tools?
OHighlighting off-schedule project threads

O“Please provide adequate buffer times”

OAl planning offers effective support during (/i
project definition N

OAdequate formalism for capturing procedures
and supporting abstract action specification

OReasoning about uncertainty



HTN Formalism

OSTRIPS-like operator  © = (prec(o), add(o), del(0))
instances as primitive

tasks d2AT =, V)
OAbstract actions m = (t, (T, =<, V1))
represented by
complex tasks T = (T\HUT,
| <" = (R\=sU = U
OMethods implement ittt re=t = B g
complex tasks by task ([t ta) | (Ets) €<ty € T,

networks ,
Vi = VUV



Stochastics

rv(o) = XN (1,02) /\ (OContinuous random

"""" variable
Dy yaz (1) ODuration of operator
T2 OConvolution for operator
= /Dl(T)DQ(t — 7)dT sequences

ONormal distribution

X'~ N (i, of) - OConvolution computation

i | 2 (OCan approximate most



Stochastics

convoluted path duration
Pr{Z HYH= 0]

initial time bound .
OProbability of success

OConvolute path operators
Pridy o2 <al L

. OApproximate anti-derivate
= /N(u702)dl‘ OCritical Path: minimal
“o probability of success
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Propagating Durations

A O

OPreprocessing Phase

OCompute underestimating
distributions for paths in
primitive task networks

OPropagate into abstract

jasks AN AN AN
OCompute distributions for |
processed networks, etc. N1 (XN(M,J,?))
. | = Y
OHeuristic for Task N<_ min( ml%m,}n(a%))

Expansion



Example

-2.7/0.8 Underestimation for SD/I

ProjectPlan
e~

RequirementsDefinition | SoftwareDesign/Implementation | SystemTesting Deployment/Installation
~1/0 e -3/1.5 -1/0.5

CodeFromScratch Migrate Adapt ReUse

Implementation OSCoding CodeModification DeployModule
ploy
156 UnitTesting —92 RerunUnitTests ~7/2 RerunUnitTests TS WriteGlue

—2/0.5 Documentation —2/0.1 —2/0.1 Documentation —0.7/0.3

—-2/0.2 —-2/0.2

-19/3.7 -11/2.1 -11/2.3 -2.7/0.8

Propagated duration



Example

Project deadline is 36 days, acceptable prob. of success is 85%

in—Repository(RepGen—16004) SoftwDesign/Imp(customUI) ———»|SystemTesting
OS(customUI, Linux) :
OS(customBPL, Linux) SoftwDesign/Imp(customBPL)

OS(UI-2705, Win) ReqDet SoftwDesign/Imp(customDBConn)

OS(DBC-Orcl-5, Sol)

SoftwDesign/Impl(customReportG Depl/Inst
matches(func—req—A, DBC-Orcl-5) A A S A

interfaces(customUI, customBPL) . . .

Pr(Zy (28 3,2.8) = 0] = Pr[Zy(se.0) + Yiv(—7.7,2.8) = 0] & 100% . \\




Example

UniTesinglustomu)_—,
InplemeraionleOUD " [DocumentnglemomUD
- SystemTesting

customBPL) —
customBPL) Documenting(customBPL) /
SoftwDesign/Imp(customDBConn)

SoftwDesign/Impl(customReportGen)
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Example

ReunUnitTestdcustom
CodeModification(customUI) customUI)
- SystemTesting

customBPL) —a
customBPL)  Documenting(customBPL) /
ReqDef < ———» RerunUnitTests(customDBConn)

OSCoding(customDBConn)
DeployModule(RepGen—16004) —» WriteGlue(RepGen—16004)




Conclusion

\

OHTN Planning with probabilistic action
durations and resource consumption for
scenarios

OPropagation of distribution under-
estimations for cutting futile expansions

Olmplemented in a multi-agent based
planning framework



