Chapter 13 – Project Management
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Project Management
· Define project and decompose to significant tasks or activities.

· Develop sequential relationship among activities (in particular, identify immediate predecessors)
· Draw project network
· Determine time (which we will call t) and/or cost estimates of each activity

· Find critical path – path through network with longest total time.

CPM – Critical Path Method - deterministic

PERT – Program Evaluation and Review Technique – probabilistic
When considering a particular activity, every other activity can be classified with respect to it:

Predecessor activity – one that must be completed before the given activity can be started

Successor activity – can be started only after the given activity is completed.

Parallel activity – does not directly depend on the given activity.

A path through the network is a sequence of connected tasks from the start of the project to its completion.  The path through the network with longest total time is called the critical path.  The tasks on the critical path are referred to as critical tasks.  These tasks are critical because any delay in their completion will delay the entire project.  Slack of an activity is the amount of time a task can be delayed without delaying the timely completion of the entire project; obviously, critical tasks have zero slack.
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Efficient algorithm for identifying critical path:

We need to identify four variables for each activity in the project:

ES – earliest possible start time 

EF – earliest possible finish time

LS – latest possible start time without delaying the entire project

LF – latest possible finish time without delaying the entire project

ES = largest EF of immediate predecessors
EF = ES + t

ES and EF are computed by traversing forwards paths in the project network, begin at start which begins at time 0.

LS = LF - t
LF = smallest LS of immediate successors
LS and LF are computed by traversing backwards paths in the project network, begin at finish which ends at its EF.

Slack = LF – EF  AND   Slack = LS – ES
Activities with no slack are on critical path.

CPM

The amount of time necessary to complete the project is the same as the time of the critical path.  Sometimes it is necessary to speed up a project to meet deadlines.  Management would like to do this at minimal extra cost.

We need to know normal cost (the cost when the activity takes normal time, t) and crash cost (price of completing within crash time, the shortest amount of time possible to complete the activity) of each activity.  Shortening the time of an activity generally incurs additional costs.

Total time can only be reduced by reducing the time of activities which are on the critical path.  This is called crashing.  A new path may become critical as the original critical path is reduced.

Crashing a project:

1. Find the normal critical path and identify critical activities

2. Compute the crash cost per time period for all activities.

We assume that the cost of the activity is spent at a uniform rate over time.

crash cost / time period = (crash cost – normal cost) / (normal time – crash time)

3. Select activity on critical path with minimum crash cost per week.  Crash this activity.

4. Check that critical path is still accurate.  If not, find new critical path.  Continue with step 3.

In larger project networks we might want to crash the project using linear programming.

Budgeting
Find out how much money should be spent during each week (or other time period) using ES and LS.  

Setup a Gantt Chart
Value of Work Completed = (% work completed) * (total activity budget)

Activity Difference = (actual cost) – (Value of Work Completed)

If an activity difference is positive, the anticipated budget of the project has been exceeded.s
