Critical Path Analysis Activities

1. Construct a critical path diagram for the following activities. Once you have done this, mark the critical activities using a // symbol.
2. What is the critical path?

Critical path = 
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Calculate the float for each activity:

A =

B =

C =

D =

E =

F =

G =


The duration of Activity F changes from 4 to 7 days. Complete a new critical path diagram and state the new critical path.

Critical path = 
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'V Table 17.3 Network of activities needed to launch a new product

Activity |Duration (days) |Prerequisite(s)
A 1 M
15
2
40
3
20
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15 G J
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Figure 17.5 shows the network based on these data. The critical path is
A-B-C-D-K.
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The table shows a network of activities.

Activity Duration (days) | Prerequisite(s)
B 4 -
c | 5 A
D 8 B
E 3 D
F 3 D
G 6 CSE
H 5 F

2,

The project is complete when both activities G and H are finished.

1a) Draw a fully labelled network diagram of the activities described

in the table, including the numbered nodes, the duration of
each activity, the earliest start times (ESTs) and the latest finish
times (LFTs). (12 marks)

1b) Show the critical path. 2 marks)

Based on the original network in each case, describe how the

critical path and overall duration of the project will be affected
by the following changes in the duration of individual activities:
a) Activity F increases from 3 days to 6 days 3 marks)
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5. Complete a network and show the critical path for the following project:

Ingredients are mixed for 15 minutes and then weighed (1 minute).
At the same time, the container is cleaned for 5 minutes and then
labelled (2 minutes) before being transported to the production

line (6 minutes).

Once all of the above processes have been completed, the ingredients
are placed in the container (7 minutes). The finished product is then
simultaneously checked for defects (2 minutes) while being placed
on a conveyor belt that puts the containers into boxes of a dozen
products (4 minutes). The finished products then take 3 minutes

to be loaded on to pallets, ready for delivery. (10 marks)
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V Table 17.1 Activities in a network

Activity Duration Prerequisite(s)
(days)

A 6 -

B 7 A

C 5 A

D 3 C

E 8 C

F 4 B,D

6 } 2 EF

Once a table of this type has been constructed, the network is laid out by
following the approach outlined below.

1. Draw a node (circle) to represent the start of the network. (All networks
must start and end at a single node.) See node 1 (the first node on the
left) in Figure 17.2. Number each node as it is drawn.

2. Identify any activities that have no prerequisite. Draw lines from left
to right, starting from the original node, for the activities that have
no prerequisite. Do not draw any nodes at the right-hand end of these
activity lines at this stage. See activity A in Figure 17.2.
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V Table 17.2 Float times
Activity | Total float (days)

A 0
| B 2
c* 0
D 1
e | 0
F 1
G* 0

*Critical activity

Key terms

i Tatal flnat far an activity Tha
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Float times

Float time is the amount of time that non-critical activities within a project
can be delayed without affecting the deadline for completion of the project
as a whole.

The float times for each activity can be derived from the network. These are
set out in Table 17.2.

Amending a network/critical path diagram

Network analysis is based on predicted timings. Consequently the network
will need to be changed if circumstances (or predictions) change to take
into consideration new information. For projects of a long duration,

the network may be updated regularly. This is particularly the case in
industries such as construction, where the complexities of the project, and
the vagaries of the British weather, are likely to lead to a need to change
predicted timings. In many instances these changes may only have a minor
effect on timings; in other cases they may lead to a change in the critical
path of the activity.

Figure 17.3 is based on the data in Table 17.1. What happens if one of the
timings in Table 17.1 needs to be changed? For example, let us suppose that
the expected timing of Activity F needs to be changed as follows:
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F 1
| 0

i Key terms

Total float for an activity The

i number of days that an activity
i can be delayed without delaying
i the project.

i Total float for an activity is

i measured by the formula:

total float for an activity is = LFT
: - EST - duration of the activity

Thus activity D can be delayed
i by 15-11 -3 =1 day, without
: delaying the project.
Similarly, the Total float for

i Activity B=15-6-7=2 days.
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the vagaries of the British weather, are likely to lead to a need to change 1
predicted timings. In many instances these changes may only have a minor
effect on timings; in other cases they may lead to a change in the critical

path of the activity.
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Figure 17.3 is based on the data in Table 17.1. What happens if one of the
timings in Table 17.1 needs to be changed? For example, let us suppose that
the expected timing of Activity F needs to be changed as follows:

® The duration of Activity F changes from 4 days to 7 days.
We will consider the impact of this change on the network and critical path.

® Activity F takes 7 days instead of 4, and so Activity F will be completed
after 14 + 7 days = 21 days. Thus the EST for Activity G is now 21 days.

® G still takes 2 days and so the earliest that the project can be completed
is now 23 days.

® Working backwards, the LFT for G is now 23 days.

@ Subtracting the 2 days for G from 23 means that the LFT for Activities E
and F is now day 21.

® Because Activity E has an EST of 11 days and takes 8 days, it can be
completed by day 19. Consequently there is a 2-day float 21 — 19) for
Activity E and so it is no longer on the critical path.

@ Subtracting the 7 days for F from 21 means that Activities B and D must
be completed by day 14.

® Path A to B takes 6 + 7 = 13 days. Therefore there is one day of float after
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A Figure 17.4 New critical path

Constructing a critical path network from descriptive
information
In real life, managers will not be given a table of activities with their

prerequisites neatly defined. The first step in compiling a real network is to
work out the logic behind the project in order to identify sequences of events

The following activities represent the steps needed to introduce a new
product that has just completed its design stage

A Brief advertising agencies — 1 day
B Await ideas from agencies - 15 days

€ Select advertising agency - 2 days

D Prepare advertising materials for launch — 40 days
E  Order new production machinery - 3 days

F Await delivery of machinery - 20 days

G Install machinery - 12 days

H  Production run for initial launch — 15 days

I Recruit production workers - 21 days

J Offthe-job training of production workers — 6 days

K Launch product - | day

Activities A to D form a logical sequence of events in the marketing
department, with A being the first stage. Activities E to H are the
sequence of production department activities, with activity E being able
to start at the beginning of the network. Activities | and ] are human
resource management roles. Activity | can start at the beginning of the
Project and is the prerequisite of activity J. However, ] must be completed
before activity H, as this stage requires trained workers. Once all the
marketing and production activities have been completed, the final
activity (K) can take place
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Figure 17.5 shows the network based on these data. T
A-B-C-D-K.

A Figure 17.5 Network of activities needed to launch a new product

Author advice

Note that, although the sequence
of events in the network may not
change, the critical path can
change because it is dependent
on the timings of the activities.
For example, in Figure 17.5 an
increase in the duration of F from
20 days to 30 days will lead to a
change in the critical path (from
A-B-C-D-K to E-F-G-H-K]
Overall, the duration of the
project will increase from 59 days
t0 61 days

Assessing the value of network analys |
strategic implementation /

Network analysis is a valuable tool in ensuring that st
implementation is managed effectively. It can assist a
amew strategy in the most cost-effective and timely w
close monitoring of the progress of a project can ensu
are made to the network in response (o any internal a
However, its value may be reduced if certain problem
benefits and problems that can influence the overall v
analysis are explained below.

Benefits of network analysis [critical path ar

Use of network analysis brings many advantages 10 a
operates smoothly.

e ® Network analysis allows a business to improve the «

resources. If a business can reduce the time taken t
it can translate these savings in time into cost savir





