UNIT 

CONSTRUCT A NETWORK DIAGRAM 

The notation and  terminology used in this unit are explained in The Short Tutorial on Network Analysis.

Steps in Constructing A Network Diagram
Step

1 
Prepare a work breakdown structure

2
Estimate the duration of activities

3
Establish logical sequence between activities (dependencies)

4
Draw the basic network in rough

5
Calculate the total project time and floats

6
Identify activities on the critical path

7
Allocate resources

8
Smooth out the network

9
Check the network

10 
Discuss and refine until it is appropriate


Scenario



You are project manager for a project that involves developing the software for a small cash and carry organisation.  The design is complete and you are responsible for coding and implementing the system.  You have done the work breakdown and compiled the following  list. 






ACTIVITY
DURATION
DEPENDS



(Weeks)
ON

10
Confirm Design

2

15
Prepare Room

6

20
Install Network

9
15

25
Test Hardware

2
20

30
Write data entry software
3
10

40
Create Data files

5
30

50
Do Stock update

3
40

60
Write Program Specs.

3
10

70
Construct Programs

12
 60

80
Test System

5
25,70,40

90
Familiarise users

2
10

100Train Staff

6
90 

110Handover

2
100,80, 50

From this table it is now possible to draw a network and calculate the total project time and the critical path for this project 
TASK

DRAW THE BASIC NETWORK - STEP 4



Steps 1-3 in constructing the network have been done, you can start with step 4  and draw the basic logic diagram from the activity list in the scenario.

Hints

*
It will be impossible to get your chart right first time so draw in pencil on a large sheet of paper. 

*
Draw the first event node which represents  "Start of Project"

*
Draw those activities which can be started right away  because they are not dependent on any event except the start of the project, as lines emanating from the first event,

*
Remember that each activity is terminated by an event ( or node) 

*
Work from left to right drawing logic of the network


Activity descriptions or codes are written above the arrows representing them. The duration of the activity is written below the arrow.

*
The network should be simple and attractive to use

*
Activity lines should be drawn so that they do not cross, but dummy activities may cross activity arrows.

**************************************************************** 
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Figure 1: Basic Network to illustrate activity dependencies
**************************************************************** 
TASK 

Calculate the total project time and float (STEP 5)
 
Update the network to show the earliest time by which event could be completed and then from that calculate the earliest time by which the project could be completed.


Hint

*
Start on the left of the network at the first event, give this event an EST of  0. This does not mean that all emerging events must start right away just that they are not dependent on any previous event

*
Work from left to right and calculate and enter the earliest time at which each event can occur by adding the duration times to the preceding EST. When several activities lead into an event, the earliest time for the completion of that event is fixed by the chain which has the longest total duration. The correct choice for the earliest time is the largest figure of the alternatives.

*
The total project time is the earliest time for the final event.
****************************************************************
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Figure 2: Network diagram showing earliest start time for each event and earliest finish time for the complete project.  


The project can be completed in 24 weeks.  This diagram does not take account of such things as Christmas and other such events that may extend the timescales when the project is mapped onto a calendar.

****************************************************************

TASK


Identify the critical path  (STEP 6) 
Show the critical path on your diagram

Hint

*
Start from the right of the network at the last event and give this event a LST equal to its EST

*
Proceed in order and calculate and enter the LST at which each event can occur by subtracting the duration times. When several activities lead into an event, the LST is fixed by the the chain which has longest total duration.  The correct choice for the LST is the smallest of alternative figures.

*
The critical path lies along those lies along those activities which satisfy all these rules:


a)
Earliest and latest times for tail events are the same.


b)
Earliest and latest times for head events are the same.


c)
The duration is equal to the head event time minus the tail event time.

The critical path is the longest path from start to finish, it has a zero float.

****************************************************************
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Figure 3: The diagram nows shows the critical path(s) through the project

In this example there are two critical paths, they are shown by a thick line. There is a risk that this project could be late through either the room arrangements and  hardware not being done on time or the software development slipping.

****************************************************************

TASK 
ALLOCATE RESOURCES AND SMOOTH OUT THE NETWORK  - (STEPS 7 AND 8)


Scenario (Continued)



When the activity list was drawn up and the durations calculated, assumptions were made about staff availability.  It now transpires that only two instead of four people will be available to do activity 40 - Create data Files.  This means that activity will now take 15 weeks instead of 5.  


What effect does this have on the network? Re- draw your network.  Do you think the resulting situation would be tolerated?
****************************************************************
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Figure 4: The diagram after resources have been reorganised


You can see from figure 4 that there is a new critical path and it is the logistics of getting the existing data onto the system that is likely to cause the delays. This may be good news for the development team as it takes the pressure of them in writing , constructing and testing the software. The whole project is only predicted to slip by three weeks so the situation may be tolerated.   In any case it is the sort of problem that can be sorted out once the project is underway although it is helpful to be aware of  this risk to the project at the planning stage.
****************************************************************

TASK 
Check the network  (Step 9)

Your diagram may have ended up looking different from the one in the model answers.  The following exercise  is more by way of guidance than a task.   Check back over your diagram and assure yourself that it  is technically correct by using the following check-list: 

*
Avoid excessive detail if necessary draw a high level network with a series of low level diagrams for specific activities

*
Work through the network from finish to start checking for each activity "What had to be done before this?"

*
Work through the network from start to finish checking for each activity " What can be done now?"

*
Ensure that there is no looping
  or dangling
 

*
Ensure that each event is complete if all entering activities to the event are complete

*
An event must be unique; it must not appear more than once on the same network. All activities that are to do with that event must lead into or out of it directly , or indirectly via dummy activities
 .

*
The sequence of arrows must not form a closed loop

*
Only one activity can be drawn between two events . If it is necessary to draw more than one activity between two events then add an additional event. 
SUMMARY
 Planning is not a precise techniques and five different people are likely to come up with as many different plans for the same project.  Network analysis encourages a logical progression of thinking, analysis and planning.  Done in a cooperative manner it is an effective form of brainstorming .   Network analysis demands the application of common sense, it is not a difficult exercise. For networks to be effective they should be as simple and clear as possible 

� 	Looping is when it goes back onto itself into a continuous inescapable loop


� 	Dangling is when a task is going nowhere and is just left dangling in the air


� 	Dummy activities do nothing they show logical links between tasks there is an example of a dummy activity in the network shown, it is depicted by  a dotted line
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