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This series of presentations begins with an introduction to the Critical Path Method (CPM). The subsequent presentations get more complex. The purpose for this material is to help students learn the concepts. Thus, the examples are kept trivial. All of the calculations done in these exercises can be done with paper and pencil, or with a simple calculator. The bulk of this material is summarized as follows:
--
Pick ONE Style and stay with it
For ME, the easiest convention is:
Starting Point: Zero
Addition: Early Finish = Early Start + Duration
Increment: Early Start = Early Finish of LATEST predecessor
--
Forward Pass
Read the problem carefully
Draw the diagram with your notation
Add the values given by the Question
Work left to right on tasks with 1 predecessor
When tasks Join, Latest EF wins
--
Backward Pass
Convention going back matches forward
Start with the End Node
Work right to left
Late Finish = Late Start of EARLIEST dependent
Late Start = Late Finish - Duration
--
Critical Path
Project must have a single start and single end
Calculate the Floats
Float = Late Finish - Early Finish
Critical Path is the set of Nodes with 0 Float
Write down your answer
--
Answer the Question
Read the problem carefully -- again
Compare your answer to the list of answers
Then answer the question
--
Remember the relationships
Here is an example of each
Finish-Start - Buy ticket then enter theater
Finish-Finish - Finish collecting ballots, finish counting votes
Start-Start - When pigs fly
Start-Finish – Inaugurating the new mayor triggers the retiring of the old mayor
Chapter 1: The Critical Path Method
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Remember the basics.
Forward Pass
Read the problem carefully
Draw the diagram with your notation
Add the values given by the Question
Work left to right on tasks with 1 predecessor
When tasks Join, Latest EF wins
--
Backward Pass
Convention going back matches forward
Start with the End Node
Work right to left
Late Finish = Late Start of EARLIEST dependent
Late Start = Late Finish - Duration
--
Critical Path
Project must have a single start and single end
Calculate the Floats
Float = Late Finish - Early Finish
Critical Path is the set of Nodes with 0 Float
Write down your answer

(The answer to the “Moderately Complex Question” is the focus of the second chapter in this book. Try to work it yourself before proceeding.)
Chapter 2: Comparing the Conventions
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Refer to the network diagram and duration estimates shown below. You are the project manager responsible for a new release of a video game. Your product must be ready for shipment by the end of August so that it can be on store shelves in time for the Christmas sales promotions. In the past six weeks have elapsed from the first shipment date until the final store has the merchandise on hand. Previous experience also shows that it typically takes another three weeks for the stores to sell their remaining stock of the prior release. You were on schedule to meet those deadlines when your main competitor announced a hot new product designed for the same customer group and shipping three weeks earlier than your product. You quickly check your options. You can borrow the testing group from another product and cut six weeks off the duration for one task. Should you use those resources on Node D - interface testing, Node E - installation testing or Node F - compatibility testing? What effect will this have on the overall project duration?
.

Analyze the Problem – What do you need to find to answer the question?
Answer: Original Duration, Critical Path and the Revised Duration.
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Go back and read the problem again before looking at the answers!
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(The answer to the “Take Home Question #2” is the focus of the fourth chapter in this book. Try to work it yourself before proceeding.)
Chapter 4: Reallocating a Resource
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Find the Critical Path
Only crash nodes on the Critical Path
Work from highest Benefit/Cost order
Crash one node at a time
Re-Evaluate the Critical Path after every change
Stop when the desired schedule reduction is achieved
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Project Spending S-Curve

Fast Tracking - Starting a dependent task before it's predecessor is completed.
Re-Estimating - Re-evaluating project requirements to fit the work into the allotted time.
Lag - Delay between the finish of one task and the start of the dependent task.
Lead - Negative lag.
Three-point Average - Expected Duration = (Optimistic + Most Likely + Pessimistic) / 3.
Take Home Question #3
You are the project manager for a complex software development project. This project is using a new language with which very few programmers are proficient. An expert has been located to assist in training. He has already begun work and is very familiar with the team and the project requirements. Due to his expertise he is in constant demand. You were very lucky to get him in to assist in the training. Suddenly, however, his next project is cancelled. He approaches you and offers to assist with the work on Node F, G or H. His commitments elsewhere mean that he can only work on one of these tasks. Your company wants this project completed early, and the early completion incentive will more than compensate for the payment to this expert. Use the network diagram and the evaluation criteria show below. Where should you assign this resource, and what will this do to the project duration?

Chapter 6: Earned Value Bonus Session
This final chapter is a bonus chapter. I hope you now have a fantastic understanding of the Critical Path Method. This final chapter explains one of the other math centric topics you need to understand as you prepare for project management certification – earned value. Doing earned value on a project can be very complex. Doing earned value on a typical project management test is not that difficult. You just need to know the basics.
.

Key Earned Value Formulas
CPI = EV / AC: Cost Performance Index
CV = EV - AC: Cost Variance
EV = PV * %Complete: Earned Value (for a task)
ETC = EAC - AC: Estimate To Complete
SPI = EV / PV: Schedule Performance Index
SV = EV - PV: Schedule Variance
VAC = BAC - EAC: Variance At Completion
SV = ( EV - PV ) / PV: %Schedule Variance
Estimate At Completion Equations
EAC = AC + ETC: ReEstimated: When the project is re-estimated
EAC = AC + (BAC - EV): Atypical: When variances are not typical
EAC = AC + ((BAC - EV) / CPI): Typical: When variances should stay the same
EAC = BAC / CPI: Typical: Projection based upon variances to date
Vocabulary that is slowly being phased out
ACWP: Actual Cost of Work Performed (replaced by AC)
BCWP: Budgeted Cost of Work Performed (replaced by EV)
BCWS: Budgeted Cost of Work Scheduled (replaced by PV)
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BAC – Budget At Completion
What is the BAC for this project?
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Derivation of EAC equations
EAC = AC + (BAC - EV) = AC + ((BAC - EV) / CPI), when CPI = 1
EAC = AC + ((BAC - EV)/CPI) = AC + BAC/CPI - EV/CPI = BAC/CPI
Hence, EAC = AC + ((BAC – EV) / CPI) is the basis for all of these special cases.
Types of Estimates
Order of Magnitude -25% > +75%
Preliminary -15% > +50%
Budget -10% > +25%
Definitive -5% > +10%
Final 100% Accurate
Good luck and best wishes.
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The theme in this book is the need to align all the efforts in an Information Technology shop. The chapters describe the need for vision, best practices for projects, operations, governance and how to measure the results. The book is filled with short stories about how things really work today and how they will be better tomorrow.
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