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Early start time (ES): Earliest possible date on which an activity can 
start, based on the beginning and ending times for previous activities 
in the network.

Early finish time (EF): Earliest possible date on which an activity can be 
completed. Early finish is defined as ES + activity duration = EF.

Late start time (LS): Latest possible date that an activity may begin 
without delaying the project completion.

Late finish time (LF): Latest possible date an activity can be completed 
without delaying the project’s completion. Late finish is defined as LS 
+ activity duration = LF.

Activity slack: Amount of time an activity may be delayed from its ES 
without delaying the finish of the project. Slack (or float) is mathemat-
ically derived and can change as the project progresses and changes are made to the project 
plan. Activity slack = LS – ES (or LF – EF).

CONSTRUCTING THE CRITICAL PATH
Once we have identified the activities in a project and ordered them by their precedence, we can begin 
to construct the network diagram and find the critical path. Paths are simply sequences of activities in 
a network. Although it is common for networks to have multiple paths, the one that defines the overall 
length of the project (the longest individual path) is considered the critical path. All activities along 
this path are known as critical activities.

To illustrate the critical path, we use the site preparation example and the information in Table 3.2. 
Figure 3.12 shows the completed AON network diagram for our project and identifies four distinct paths:

Path 1: A – B – F – H – J

Path 2: A – C – E – H – J

Path 3: A – C – E – G – J

Path 4: A – D – I – J

We also know the estimated duration for each activity in the project network and can add them to 
determine the time necessary to complete each path. Thus:

Path 1: A – B – F – H – J = 4 + 4 + 4 + 2 + 4 = 18 days

Path 2: A – C – E – H – J = 4 + 2 + 2 + 2 + 4 = 14 days

Path 3: A – C – E – G – J = 4 + 2 + 2 + 2 + 4 = 14 days

Path 4: A – D – I – J = 4 + 5 + 3 + 4 = 16 days

Because path 1 is the longest, it is the critical path for our project, which is expected to take 18 days 
to complete. Activities A, B, F, H, and J are the critical activities.

Now, we will apply the rules for fully labeling the activity nodes in the network. We can accom-
plish this process using either the forward pass or the backward pass methods. The forward pass 
allows us to determine the earliest times each activity can begin and the earliest it can be completed. 
Follow these decision rules to apply the forward pass:

1.	 �Add all activity times (ES + Dur = EF) along each path as we move through the network.
2.	 �Carry the early finish (EF) time to the activity nodes immediately succeeding the recently com-

pleted node. That EF becomes the early start (ES) time of the next node unless the succeeding node
is a merge point (a node with two or more immediate predecessors).

3.	 At a merge point, the largest preceding EF becomes the ES for that node.

Because activity A can start immediately, its early start time is 0. It appears in the upper left-hand part 
of the A node in Figure 3.13. The duration (Dur) of the activity is 4 days, and it appears at the bottom 
of the node. Adding the early start and the duration times gives us the early finish time of 4 (0 + 4 = 4), 
which appears in the upper right-hand corner of the node.

FIGURE 3.11: Labels for an Activity Node
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Early start time (ES): 
the earliest possible 
date on which an activity 
can start, based on the 
beginning and ending 
times for previous 
activities in the network

Early finish time (EF): 
the earliest possible 
date on which an activity 
can be completed. Early 
finish is defined as ES + 
activity duration = EF

Late start time (LS): 
the latest possible date 
that an activity may 
begin without delaying 
the project completion

Late finish time 
(LF): the latest possible 
date an activity can 
be completed without 
delaying the project’s 
completion. Late finish is 
defined as LS + activity 
duration = LF

Activity slack: the 
amount of time an 
activity may be delayed 
from its early start (ES) 
without delaying the 
finish of the project. 
Activity slack is defined 
as Activity Slack = LS – 
ES (or LF – EF)

Critical path: the 
sequence of activities in 
a network that defines 
the overall length of 
the project (the longest 
individual path)


