
CPA



The need to plan complex projects

• CPA is a project analysis and planning method that allows a project to 
be completed in the shortest time

• Many larger businesses get involved in projects that are complex and 
involve significant investment and risk

• As the complexity and risk increase there is a need to identify the 
relationships between the activities involved and to work out the 
most efficient way of completing the project



Information needed for CPA

• A list of all activities required to complete the project

• The time (duration)that each activity will take to completion

• The dependencies between the activities (eg activity x cannot be 
started until w and t are complete)



CPA calculates

• The longest path of planned activities to the end of the project

• The earliest start time (EST) and latest finish time (LFT) that each 
activity can start and finish without making the project longer

• Which activities are critical (a delay in these delays the whole project)

• Which have “float” ( can be delayed without affecting the project 
end)



What is the critical path?

• The sequence of project activities which add up to the longest overall 
duration

• The critical path determines the shortest time possible to complete 
the project



Why is the critical path so important?

• Any delay of an activity on the critical path directly impacts the 
planned project completion date – there is no float on the critical 
path.



Example – making tea

• List of Activities

• Activity A - Boil the kettle

• Activity B - Put teabag in mug 

• Activity C - Pour water into mug 

• Activity D - Take teabag out of mug

• What is the relationship between these tasks? 



Example – making tea

• List of Activities

• Activity A - Boil the kettle

• Activity B - Put teabag in mug 

• Activity C - Pour water into mug 

• Activity D - Take teabag out of mug

• A must be completed before C can start

• A,B,C must be completed before D can start

Activity Prior Activity

A None

B None

C A

D A,B,C



Example – making tea

• List of Activities

• Activity A - Boil the kettle

• Activity B - Put teabag in mug 

• Activity C - Pour water into mug 

• Activity D - Take teabag out of mug

• A must be completed before C can start

• This is an activity on arrow diagram A C

Activity Prior Activity

C A



Example – making tea

• List of Activities

• Activity A - Boil the kettle

• Activity B - Put teabag in mug 

• Activity C - Pour water into mug 

• Activity D - Take teabag out of mug

• A must be completed before C can start

• A,B,C must be completed before D can start
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Example – making tea

• List of Activities

• Activity A - Boil the kettle

• Activity B - Put teabag in mug 

• Activity C - Pour water into mug 

• Activity D - Take teabag out of mug

• But wait! There is something wrong.

D A,B,C
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Example – making tea

• List of Activities

• Activity A - Boil the kettle

• Activity B - Put teabag in mug 

• Activity C - Pour water into mug 

• Activity D - Take teabag out of mug

• But wait! There is something wrong.

• B doesn’t have to wait for A and C doesn’t have to wait for B
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Example – making tea

• List of Activities

• Activity A - Boil the kettle

• Activity B - Put teabag in mug 

• Activity C - Pour water into mug 

• Activity D - Take teabag out of mug

• But wait! There is something wrong.

• B doesn’t have to wait for A and C doesn’t have to wait for B
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Example – making tea

• List of Activities

• Activity A - Boil the kettle

• Activity B - Put teabag in mug 

• Activity C - Pour water into mug 

• Activity D - Take teabag out of mug

• But wait! There is something wrong.

• B doesn’t have to wait for A and C doesn’t have to wait for B

• X is not an activity. It is a dummy activity with zero duration 

• X would NOT be labelled on the diagram normally
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Complete the activity table

W

Z

Activity Prior Activity
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Complete the activity table

W

Z

Activity Prior Activity

U None

V U

W U,V

X None

Y X
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X Y



Complete the activity table

W

Z

Activity Prior Activity

U None

V U

W V,X

X None

Y X

Z U,V,W,X,Y
U V

X Y

V and X must now be 
complete before W can 
start. Sketch the CPA 
network and add a 
dummy activity to 
indicate this. 



Complete the activity table

W

Z

Activity Prior Activity

U None

V U

W V,X

X None

Y X

Z U,V,W,X,Y
U V

X Y

V and X must now be 
complete before W can 
start. Sketch the CPA 
network and add a 
dummy activity to 
indicate this. 



What about duration?

• We need to estimate how long each activity will take and add this in 
to the diagram.



What about duration?

• We need to estimate how long each activity will take and add this in 
to the diagram.
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What about duration?

• We need to estimate how long each activity will take and add this in 
to the diagram.

• We can add a description of the activity above the arrow.
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Complete wiring 
diagrams

Complete electrical 
wiring 



What about duration?

• We need to estimate how long each activity will take and add this in 
to the diagram.

• We can add a description of the activity above the arrow.

U V2 3
6

1
9

Complete wiring 
diagrams

Complete electrical 
wiring 

Activity U can be identified as 1,2
Activity V can be identified as 2,3



Float

• The earliest time of an event is defined as the earliest time by which 
all activities leading into that event can be completed. 
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Float

• The earliest start time (EST) of an event is defined as the earliest time 
by which all activities leading into that event can be completed. 

• EST = EST of preceding event + duration

• The first node has an EST of 0

• Add the duration

• If more than one activity leads to a node, the highest figure is the new 
EST
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Float

• EST’s are calculated from left to right

• This process is known as a FORWARD PASS



Float

• The earliest start date(EST) of an event is defined as the earliest date 
by which all activities leading into that event can be completed. 

• Earliest Date = Earliest date of preceding event + duration
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Float
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What is the earliest date for event 10?
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What is the earliest date for event 10?
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Latest Finish Time (LFT)

• The latest time is obtained by a process called the BACKWARD PASS

• Give the last node of the project an LFT = to the EST

• Work backwards from right to left

• Subtract the duration of the activity from the LFT

• Where there is more than one activity take the lowest figure
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What is the latest date for events 9, 7 and 6?
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What is the latest date for events 9, 7 and 6?
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Where more than one activity leads from an 
event take the lowest figure.

4

3

4

21
6

10

2

21-4=17
12-2=10

12



Give the latest date of event 2
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Give the latest date of event 2
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CPA Network Diagrams

• Another method of drawing the critical path is the network diagram

• Here the information is shown in the node
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• https://www.youtube.com/watch?v=YndeX-U04HA
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Gantt chart
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