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Critical Path Method (CPM):- or (Calculate Schedule) is a

modeling process that defines all the project's critical activities which
must be completed on time. CPM models the activities and events of
a project as a network using arrows.

~ Introduction
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: Steps 1In CPM Project Planning

. Specify individual activities.

. Determine the sequence of those activities.
Draw a network diagram.

Estimate the completion time for each activity.

Identify the critical path (longest path through the network)
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Update the CPM diagram as the project progresses.
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CPM Advantaqge:

e Provides a graphical view of the project.
e Predicts the time required to complete the project.

e Shows which activities are critical to maintaining the schedule

and which are not.
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/ CPM Disadvantage:

e Only as good as the effort put forth to properly model the

plan.
e Can be difficult to update properly.
e Can be easily misused.

e May lead to a false sense of security.
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Components of CPM network: | &+l bhallabss.

PERT/CPM networks contain two major components:

i.
ii.

Activities
Events

aa &3

LA RESH

Activity: An activity represents an action and consumption of
resources (time, money, energy) required to complete a portion of a
project. Activity is represented by an arrow, .
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~ Event: An event (or node) will abways occur at the beginning and end of an
activity. The event has no resources and is represented bya circle, The ith event
and jth event are the tail event and head event respectively.
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Dummy activity: soagll bLadl!

An imaginary activity which does not consume any resource and time is called a
dummy activity. Dummy activities are simply used to represent a connection

between events in order to maintain a logic in the network. It is represented by a
dotted line in a network.
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Critical path: Is the longest-duration path through the network.

The significance of the critical path is that the activities that lie
on it cannot be delayed without delaying the project. Because of
Its impact on the entire project, critical path analysis is an
iImportant aspect of project planning. The critical path can be
Identified by determining the following four parameters for each

activity:
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1. Earliest Start timme (ES): The earliest time at which the activity

can start given that its precedent activities must be completed
first.

2. Earliest Finish time (EI'). Equal to the earliest start time for

the activity plus the time required completing the activity.

3. Latest Finish time (LLF): The latest time at which the activity

can be completed without delaving the project.

4. Latest Start time (LLS). Equal to the latest finish time minus

the time required to complete the activity.
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5. The slack time or Total float for an activity is the time between
its earliest and latest start time., or between its earliest and latest
finish time. Slack is the amount of time that an activity can be
delaved past its earliest start or earliest finish without delaving
the project.
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6. Estimated duration time : Activity estimated duration time (Time
Estimated) (TE) is approximation of how much time a project task will

take It can be hours, days, weeks or months.
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RRORS TO BE AVOIDED IN CONSTRUCTING A NETWORK:

a. Two activities starting from a tail event
must not have a same end event. To ensure
this, it is absolutely necessary to introduce a

dummy

activity, as shown in Figure .
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b. Looping error should not be formed in a
network, as it represents performance of

activities repeatedly in a cyclic manner, as
shown below in Figure .
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c. In a network, there should be only one
start event and one ending event as shown
below, in Figure .
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d. The direction of arrows should

flow from left to right avoiding
mixing of directionn as shown in

Figure .
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E. Dangling : Whenever an activity is disconnected from the network it is
called dangling error.
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- RULES IN CONSTRUCTING A NETWORK: EARNNESTAD NN

1. No single activity can be represented more than once in a network.
The length of an arrow has no significance.

2. The event numbered 1 is the start event and an event with highest
number is the end event. Before an activity can be undertaken, all
activities preceding it must be completed. That is, the activities must
follow a logical sequence (or - interrelationship) between activities.

3. In assigning numbers to events, there should not be any duplication of
event numbers in a network.

4. Dummy activities must be used only if it is necessary to reduce the
complexity of a network.

5. A network should have only one start event and one end event.
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Some conventions of network diagram are shown in Figures below:
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Activity B can be performed

—p only after completmg actvity A,
C and actrvity C can be performed
only after completmg actiiv B.

Activifies B and C can start
simultaneously only after

completing A,
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Activities A and B must be

completed before start of
activity C.

Actrvity C must start only after
completing actrvities A and B.
But activity D can start after
completion of activity B.

20
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— EXAMPLES

EX 1: Draw a network and determine the critical path by using CPM for
the sequence of activities shown in the following table (project).

Duration
Activities| Path (days) Description
A 1—2 3
B 2—3 3 Description
C 24 1 for each
D 3_¢ )5 activity
E 4—5 2
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Critical path H -

Critical path =3+ 3+ 2.5= 8.5 days

22



EX 2: Draw a network for a house construction project. The sequence of
activities with their predecessors are given in Table , below.

Name of Starting and | Description of activiey | Predecessor | Time duration
the actvity | fimshine event (davs)
A (1.2 Prepare the house plan - 4
3 (23) Construct the house A 78
C (3.4) Fix the doar / windows B ]
D (3.3) Wnng the house B 2
E (4.0) Pamnt the house C l
3 (3.6) Pohsh the doors / windows D |
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Solution:
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F‘repare the
hiose plan

(4 r;la}ri]

Fix the doors (2 days) Paint the howse (1 day)
| E
Construct the C
house
b
—» ]
B

pe , [\ r

54 days 5 " Polish the doors (1 day)
Wiring the

house (2 days)

CP="?
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Ex 3: consider the project given in the table below , Draw the network
for the project.
Aty Deserplor Predecesn

A | Purchaw of Land

B | Preparafon of buldme plax

| Levelorclem toe lan A
D | Remeterand get approvil AL
E | Consiruct the buuldimg (

F | Pamt the burlimg ]
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EX4: Determine the critical path by using CPM of the following Table
(project).
Duration
Activities | Path (weeks) Description

A 1—2 1

B 1—3 4

< 59 3 Description for

D 3—4 5 .

each activity

E 2—4 2

F 5—6 3

G 4—6 6
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Ans:

Critical path +_.

Critical path = 4+ 5+ 6= 135 weeks
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EX 5: Draw the network and determine critical path for the project
shown in the table below:

Activity Predecessor | Duration (day)
A - 3
B - 5
C A 2
D A 6
E B 3
F C 1
G D,E 3

29



Activity Predecessor Duration (day)
/ ———B—— - 5
C A 2
: D A 6
E B 3
F C 1
G D.E 3
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Ex 6: Draw the network and determine the duration required to
complete the project below:

Activity Predecessor | Duration (day)
A - 3
B A
C A 2
D A 5
E B 6
F E 9
G E 7
H C 4
I F,H 2
J D 1
K J 5
L LK 8
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Predecessor | Duration (day)

FH

Activity
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1. A-B-E-G=3+5+6+7 =21
2. A-B-E-f-1-L=3+5+6+9+2+8=33
3. A-C-H-I1-L=3+2+4+2+8 =19
4, A-D-J-K-L=3+5+1+5+8 =22

C.P. = Path 2 (A-B-E-F-I-L)
Required Duration to Complete the Project=33 Day
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Ex 7: Draw the network and determine the critical path and duration
required to complete the project below:

Activity | Predecessor | Duration (months)
A . 4
B A 4
C A 4
D B,C 8
E C 4
F D 6
G E 3
H G,F 7
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Activity | Predecessor | Duration (months) X/ |
A A 4
| B—] A 4
3 C A 4
D B,C 8
E C 4
F D 6 D=8
G E 3
H G.,F 7}
A=4
®
E=4
= Paths:
1. A—-B-D-F—-H =4+4+8+6+7 = 29
2. A—C-D-F-H =4+4+8+6+7 = 29
3. A—-C-E-G-H=4+4+4+3+7 =22
= There are Two Critical Paths in this Project : 1 and 2
= Period required to complete the project = 29 month
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Mermine critical Path according to (Eg) , (LLy) and Duration required
: to complete the following project using CPM.
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Duration Req. =30 T.U.
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Ex9:HW | Constructa network for a project whose activities and their
predecessor relationship are given in table, then determine Es,
Lf, CP and required duration to complete the project.
Activity A lvBalaEaraPrvEvaE G H I J K |L|M
Predecessor - AR B A G D G D C D EG R H K
Duration(day) | 3 | 5| 2 | 6 | 4 | 4 1 3 6 8 3 2

e U 2 BT

Draw a network diagram for a project given in table, Then
determine Es, Lf, CP and required duration to complete

the project.

Activity

A

o

O

Predecessor

C.E

O

G,J

Duration (week)

4
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