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Today’s Agenda

TN

= Overview of PM methods and tools
= CPM 101

= Critical Paths, Slack

= Probabilistic Task Times

= Task "Crashing” and Cost

= Conclusions and Class Discussions
= Introduce HW1
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History of Project Management

W

= Big Projects since antiquity
= Pyramids (Egypt), Great Wall (China)

= Enormous workforce, but no documented evidence of
formal project management

= Formal Project Management
=« Henry Gantt (1861-1919) = bar chart
=« 1957 Sputnik Crisis = revival of “scientific management”

= Polaris (1958) - Project Evaluation and Review
Technique (PERT)

= DuPont Company (1960) - Critical Path Method (CPM)

= 1960’s NASA projects: Mercury, Gemini, Apollo
= Work Breakdown Structures (WBS)
= Cost and Schedule Tracking, Configuration Management
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Comments about early PM

Project decomposition necessary due to complexity
Resource allocation and workload smoothing
Schedule urgency .."before the decade is out” 774

Circumstances
=« Complex Relations between Government and Contractors
= "Shielded” from Society, Competition, Regulations
= Cold War Pressures for Nuclear Power, Space Race ..

Other Innovations
= Project Manager as a central figure
= Beginnings of Matrix Organization
=« Earned Value” — adopted by USAF (1963)
Professionalization since 1969
= Diffusion into other industries: computers, automotive ...
= Project Management Institute (PMI) founded — PMBOK

« ISO 10006:1997 Quality in Project Management
= Recent criticism about PM standards as “bureaucratic”
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Fundamental Approaches

= How to represent task relationships?

= Network-based (graph theory) methods
= CPM, PERT, ....

= Task is a hode or an arc @T ~d—(e
= Matrix-based methods

= DSM - Tasks are columns and rows I | Iy

= Interrelationships are off-diagonal entries ;‘Xxx
= System Dynamics -

= Feedback loops, causal relationships
= Stocks and flows simulation

= lasks that are done or waiting to be done \/”
are stocks — “amount of work” \
BENGDONE  [EDUL

= Doing project work causes a “flow”
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Gantt Charts

Attributed to Henry Gantt — most popular PM tool (80%)
Used to plan big shipbuilding projects (cargo ships WWTI)
Graphical way of showing task durations, project schedule
Does not explicitly show relationships between tasks

= Limited use for project tracking
= Easy to understand _ calendar
completion today
Gantt Chart Builder System (Excel) 1.6 / —
» 08 Sep'03 21 Sep'03 06 Oct'03
Bus Unit Project % Start Finish 08/09 | 15/09 | 22/49 | 29/09 | 06/10 | 13/10
Project "XYZ" 30 9-Sep-03 6-Oct-03

Mkt Customer Clinic 100 09-Sep-2003 | 12-Sep-2003 |

Sys Requirements Definition 100 11-Sep-2003 | 15-Sep-2003 - .

Eng Parts Design 50 | 15-Sep-2003 | 22-Sep-2003 milestone

Sys Design Review 0 23-Sep-2003 | 23-Sep-2003 ® \

Mfg Manufacturing 0 24-Sep-2003 | 05-Oct-2003 . .

Sys Product Release 06-Oct-2003 | 06-Oct-2003 HERREK

\tasks actual — planned
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CPM 101

PN

= Represent a project (set of task) as a
network using graph theory

= Capture task durations

= Capture task logic (dependencies)
(Parallel)

Tesk D (series) 0
o 7 2

“B can only start after A
is completed” "B and C do not depend
on each other”
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CPM Assumptions

9/9/2003

Project consists of a collection of well defined
tasks (jobs)

Project ends when all jobs completed

Jobs may be started and stopped
independently of each other within a given
sequence (no “continuous-flow” processes)

Jobs are ordered - “technological sequence”
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Task Representations

= Tasks as Nodes of a Graph

= Tasks as Arcs of a Graph

9/9/2003

= Circles
= Boxes

ES EF
ID:A Dur:5
LS LF

= Tasks are uni-directional arrows
= Nodes now represent “states” of a project
= Kelley-Walker form

@ A’ 5 t@
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Work Breakdown Structure

9/9/2003

Used to create the task (job) list
Tree-decomposition of project tasks

WBS identifies “terminal elements”

The key starting point for project planning
Required by US Govt as part of SOW

Can be activity-oriented or deliverable- oriented
Use “sticky-notes” method early on

Carl L. Pritchard. Nuts and Bolts Series 1 How to
Build a Work Breakdown Structure. 1SBN
1890367125

Job A Job B \Jo—bx/ Job G
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