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Optimization network analysis

NETWORK ANALYSIS

Introduction:
Is a fundamental technique in project planning, providing a structured
way to solve a project management problem to achieve successful

completion. Network analysis involves graphical techniques and can

therefore be understood by people with limited technical background.

Definition:
It is a network diagram used to represent project tasks and the
dependencies between them graphically. The network diagram shows the

logical sequence of tasks and enables the identification of critical tasks.

Network analysis applications:

It is used to plan and monitor the implementation of projects and works
for which there is previous information regarding the costs and
monitoring required to complete the operations included in the project,
with the aim of enabling officials to plan and implement the completion

of business projects in the shortest time and at the lowest costs.
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There are two different techniques for network analysis:-

1. Program Evaluation and Review (PERT)

The main advantage of this technique is the ability to deal with activities
with unlimited durations. Each activity can have a more likely completion

time, in addition to a maximum and minimum duration.

2- Critical Path Management (CPM)

This method is based on balancing the project cost and the total
completion time. Sometimes the project duration can be shortened by
increasing the project budget. ** There are project management softwares
that combine two methods, PERT and CPM. These softwares can manage
tasks with an unspecified completion time and balance the project

completion time and its cost.
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Rules for defining the network diagram:

1) The network has only one beginning and one end

2)We draw the activities only once

3)Two activities cannot start from the same beginning and end event
4) We draw the network with the least number of imaginary activities
5) We number the nodes according to the sequence of the project steps
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Q1) Draw the network diagram of these activates of project

. . Precedin . . Precedin
Activity activityg Activity activityg

A I C

B J I,F

c AB K H,J

D A,B L H,J

E A M L

F D,E,G N K,L

G (o (o] M,N

H c
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Q2) Draw the network diagram of these activates of project

Activity Prec_e o_ling Activity Prec_e c_ling
activity activity

A - I D,F
B J D,F
C - K J

D A L 1)

E A M K,L
F B.E,H N M

G C o K,L
H c P N,0
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Critical Path Method/ CPM

The critical path method can be defined as a set of successive events that
form the critical chain of events and activities that constitute the total
project to be completed and the time required to complete it.

This method aims to monitor the implementation of a project that consists
of several stages or activities.

This method depends on identifying the critical path, which is the longest
path in the work network

Activities that lie on the critical path are called critical or sensitive
activities. Those that lie outside the scope of the critical path are called
non-critical (non-sensitive) activities. The basic features of this method

are crystallized in two aspects: the work network and the time calculation.
Benefits

1- Getting a schematic representation of the project

2- Predicting the time required to complete the project

3- Distinguishing between critical and non-critical tasks in the project,
Thus determining the possible margin of maneuver for each task
Where some resources can be transferred from non-critical tasks And
focusing them on critical tasks, which contributes to reducing the

project time while maintaining the cost
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Example 1
Draw and determine the critical path of these activates of project

Preceding
activity

Activity
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Example 1
Draw and determine the critical path of these activates of project
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Example (1) :

Find the critical path by using waste time method for the following
business network:

Activity | time ES; ES; LC; LC; w.t
A 3 0 3 0 3 0*
B 5 3 8 9 14 6
C 7 3 10 3 10 0*
D 7 3 10 3 10 07??
E 4 10 14 10 14 0*
F 3 14 17 10 17 0*
G 7 10 17 10 17 07??




Semaa hassan/Optimization network analysis

Example (1) :

Find the critical path by using waste time method for the following
business network:

Activity | time ES; ES; LC; LC; w.t
A 3
B 5
C 7
D 7
E 4
F 3
G 7
H 11

I 8

J 6

K 4

L 3
M 5

N 10
O 9
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Example (2) :

Find the critical path by using waste time method for the following
business network:

Activity | time ES; ES; LC; LC; w.t

O|ZIZr | X|«|—|T|@MmM T 0w >
o|Blujojuo|co KiNjcolo|Nwo| s~




