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Defining Activities 4ais¥) oy yS
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Sequencing Activities 4] i
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Activity-on-Arrow Method (AOA)
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Note: Assume all durations are in days; A=1 means Activity A has a
duration of 1 day.
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Activity-on-Node Method (AON)
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Table 7.1  Activity Analysis for AON

Estimated
Activity Description Duration (Days) Predecessor
A Evaluate current technology platform 2 None
B Define user requirements 3 A
C Design Web page layouts 4 B
D Set up server 3 B
E Estimatc Web traffic 1 B
F Test Web pages and links 4 C,D
G Move Web pages to production environment 3 D. E
H Write announcement of intranet 2 F, G
for corporate newsletter
| Train users 3 G
I Write report to management l H, I
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Figure 7.4 Activity on the Node (AON) Network Diagram




Table 7.2 Possible Activity Paths

Possible Paths Path Total

Path 1 A+B4+C+F4+H4] 18
24544444241

Path 2 A+B+D4+F+H+] 17
24543444241

Path 3 A+B+D4+G+H4] 16
24543434241

Path 4 A+B4+D4+G4+14] 19°
24543434541

Path 5 A+B4+E4+G4I14] 17

24+5414+34+5+41

“Cntical Path
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Figure 7.4 Activity on the Node (AON) Network Diagram




Critical Path Method (CPM)
z Al

o Ciritical Path Analysis: The critical path 1s the longest
path 1n the project network.

Table 7.2 Possible Activity Paths

Possible Paths Path Total
Path 1 A+B+C+F+H+J 18
24544444241
Path 2 A+B+D+F+H+) 17
24+54+34+44+2+1
Path 3 A+B+D+G+H+J 16
24+5+4+3+3+2+1
Path 4 A+B+D+G+1+]J 19" «Z===] Critical Path
2ES#3+3+5S+1
Path 5 A+B+E+G+1+4+] 17
24+54+14+34+5+1




slack (or float).

Slack, which 1s sometimes called float, 1s the amount of
time an activity can be delayed, that 1s, take longer than
expected, before 1t delays the project. For example,
Activity E 1s not on the critical path. In fact, the only path
that includes Activity E 1s Path 5. Subsequently, the start of
Activity E could be delayed for two days or take up to
three days to complete before the project schedule 1s
affected. On the other hand, Activities A, B, D, G, I, and J
have no float because delaying their start or taking longer
to complete than we estimated will increase the total
duration of the project by the same amount. As a result,
knowing the critical path can influence a project manager’s
decisions.
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Free and Total Float or Slack for
Project X

Task Name Finish Late Start Late Finish Free Slack Total Slack
A 8/3/15 8/3/15 8/5/15 8/5/15 0d 2d
B 8/3/15 8§/4/15 8/3/15 8/4/15 0d 0d
C 8/3/15 8/5/15 8/5/15 8/7/15 0d 2d
D 8/4/15 8/7/15 8/6/15 8/11/15 2d 2d
E 8/5/15 8/11/15 8/5/15 8/11/15 0d 0d
F 8/5/15 8/10/15 8§/14/15 8/17/15 7d 7d
G 8/6/15 8/13/15 8/10/15 8/17/15 0d 2d
H 8/12/15 8/19/15 8/12/15 8/19/15 0d 0d
| 8/14/15 8/17/15 8/18/15 8/19/15 2d 2d
J 8/20/15 8/24/15 8/20/15 8/24/15 0d 0d
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program evaluation and review technique
(PERT)

The two methods are often combined and called PERT/CPM.

PERT uses the project network diagramming technique to
create a visual representation of the scheduled activities that
expresses both their logical sequence and interrelationships.

PERT also uses a statistical distribution that provides
probability for estimating when the project and its associated
activities will be completed.

optimistic : is the minimum time in which an activity or task can be completed

*  most likely : is the normally expected time required to complete the task or
activity.

* A pessimistic estimate is a worst-case scenario and 1s viewed as the maximum
time in which an activity can or should be completed.



PERT

e One can use the following equation to compute a
mean or weighted average for each individual activity
that will become the PERT estimate:

Optimistic Time + (4 x Most Likely Time) + Pessimistic Time
6

Activity Estimate =

The total expected time to complete the project can be easily
found by summing each of the individual activity estimates or:

L
Total Expected Time of Project = Zﬂctivity Estimates

=1



PERT analysis

Table 7.3 Activity Analysis for PERT

Optimistic Most Likely Pessimastic Expected
Estimates Estimates Estimates Duration
(Days) (Days) (Days) (a+4b+)

Activity Predecessor n b £ 6
A None I 2 4 2.2
B A 3 3 8 5.2
C B 2 4 5 3.8
D B 2 3 6 3.3
E B I I 1 1.0
F C,D 2 4 6 4.0
G D, E 2 3 4 3.0
H F, G | 2 3 23
I G 1 5 9 5.5
] H. 1 5 I 3 1.3




PERT

Table 7.4 DPossible PERT Activity Paths

Possible Paths Path Total

Path 1 A+B4+C+F+H+] 18.8
22 452438440423 4+13

Path 2 A+B4+D+F+H4J 18.3
22 452433440423 413

Parth 3 A+B+D+G+HA+] 158.0
22 452433440423 413

Path 4 A+B+D+GHT14+1] 20.5%
22 4+524+334304+55413

Path 5 A+B4+E4+GHT41] 18.2
22 4524104304554+ 13

"Critical Path



Precedence Diagramming Method (PDM)
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Precedence Diagramming Method (PDM)
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m Finish-to-start (FS)—A finish-to-start relationship is the most common relationship
between activities. Here, activity or task B cannot begin until task A is completed. For
example, a program is tested after it is written. Or, in other words, the code is written
and then tested. This relationship is similar to the successor and predecessor
relationships used in the AON method.

m Start-to-start (SS)—A start-to-start relationship between tasks or activities occurs
when two tasks can or must start at the same time. Although the tasks start at the same
time, they do not have to finish together—that 1s, the tasks can have different
durations. A start-to-start relationship would be one type of parallel activity that can
shorten a project schedule.

m Finish-to-finish (FF)—Another type of parallel activity is the finish-to-finish
relationship. Here, two activities can start at different times, have different durations,
but are planned to be competed at the same time. Once both of the FF activities are
completed, the next activity or set of activities can be started.

m Start-to-finish (SF)—is exactly the opposite of an FS relationship .SF relationship
means that task A cannot end until task B starts. An example of an SF relationship in
real life might be a nurse working at a hospital. This person may have to work until
relieved by another nurse who arrives to start the next shift.



PDM relationship

Finish-to-Start ‘ Task A
> Task B

Task A

Start-to-Start
Task B
Task A

Finish-to-Finish
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Sampnle PDM Network Diagram
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Activity Duration Estimating
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Gantt Charts
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Gantt Chart for Project X

Task | Aug?2 '15 Aug 9, '15 Aug 16, 15 Aug 23, 15
Name ||S|S|IM|[T|W[T|F[S|SIM|T[W|T[F|S|[SIM|[T|W|T|F|[S|S[M|T|[W]
A

B

c

D

E

F

G

H

I

J

Used with permission from Microsoft Corporation
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Gantt Chart for Software Launch Project
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