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Abstract

Construction management professors, like educators in other disciplines, cannot ignore the rise of
artificial intelligence. ChatGPT is one of the best-known Al applications available to the public for free
or for a relatively small fee. ChatGPT is mostly used for essay writing, but students are pushing the
boundaries and trying to solve more and more problems with Al. In this thesis, we investigate whether
ChatGPT can solve a simple time analysis problem on a PDM schedule that contains only FSO logical
connections. The result of the research is that in the case where the network contains only FSO
connections, ChatGPT can be trained to correctly perform the first phase of time analysis, but it is not
guaranteed that the new knowledge will be remembered and applied in the next chat. However, this
does not mean that this will not change in the short term, and other users may benefit from the new
knowledge generated in each conversation. This article was written on 1 June 2023 using ChatGPT
version 4.
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1. Introduction

Project management owes its reputation as a profession and a science to the development of different
network techniques, such as Critical Path Method (CPM) [1],[2] or Program Evaluation of Review
Technigue (PERT) [3]. Today, the precedence diagramming method is the prevailing scheduling
technique due to its relative simplicity and the high degree of modelling flexibility inherent in the various
logical relationships [4]. Planners define activities and the logical relationships between them during the
planning of a project. The project management tool used, performs the calculations, which usually
include the earliest and latest start and finish times of activities, as well as the critical path and the total
floats. However, the tools can only perform limited tasks, and for quite small changes (e.g. allowing
stretchable activities [4] or maximal relationships [5]), they are unable to even solve the time analysis.
The dream of every project planner is a system where the problem can be defined, preferably in common
language, without any mathematical knowledge, and where the results are available in a short time.
While project management tools have made significant advancements in automating calculations and
providing scheduling capabilities, there is ongoing research and development in the field of artificial
intelligence and natural language processing that may contribute to achieving such a dream.

Advancements in Al and NLP technologies have the potential to revolutionize project planning and
scheduling by enabling systems to understand and interpret natural language inputs from users. These
systems can then apply intelligent algorithms and automation to generate schedules, perform
calculations, and provide results without requiring extensive mathematical knowledge from the user.
The purpose of this article is to test the extent to which ChatGPT supports project planners in analyzing
the finished project plans.
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2. Research goals and limitations

The aim of the research is to determine whether ChatGPT is capable of solving simple project
management tasks, or if not, whether it is capable of evolving and learning to solve tasks that it has not
been able to do before. For testing, we use a schedule where only FSO connections exist, only one
connection can be defined between two activities, resources are considered unlimited and no calendars
are used.

3. Methodology

We will test on the following simple network (Fig 1) whether ChatGPT can calculate the early start and
end of activities, and if not, whether it can be taught to do the forward pass. It can be seen that the
network contains only FSO connections. Labels and durations can be seen in the middle of the boxes,
ES values are on the left side, EF values are on the left side.

In the following, we report the complete communication with ChatGPT. The comments on the
communication give an understanding of the author's intentions and thinking

FSO
0 [o s 5|

T

FSO
9 Al1(5) 14 ﬁs B1(4) 9| 5 c1(6) 11
FSO ‘LFSO \L FSO

14 A2(3) 17 14 B2(3) 17|¢ FS0 11 €2(3) 14

¢F54

14 Cc3(4) 18

23 B3(5) 28

iFSO
I 28 0 28 I( FS0

Fig. 1. The sample network.
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4. Solving the sample network with ChatGPT
Author: Hi! We are going to solve a time analysis problem on a simple PDM network. Do you know
what PDM is?

ChatGPT: Yes, PDM stands for Precedence Diagramming Method. It is a tool used in project
management to schedule activities in a project plan.

In a PDM network, each node or box represents an activity in a project. The arrows (or arcs) connecting
these nodes represent the dependencies between these activities, showing the order in which activities
need to be completed.
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There are four types of dependencies in a PDM network:

e Finish-to-Start (FS): An activity must finish before the next one can start.

e Start-to-Start (SS): An activity must start before the next one can start.

e Finish-to-Finish (FF): An activity must finish before the next one can finish.
e Start-to-Finish (SF): An activity must start before the next one can finish

In PDM, an important concept is the critical path, which is the longest path through the network. The
length of this path determines the minimum completion time for the project.

The time analysis typically involves calculating the earliest start time (EST), latest start time (LST),
earliest finish time (EFT), and latest finish time (LFT) for each activity, as well as the total float (slack)
time for each activity, which is the amount of time that you can delay an activity without delaying the
project.

Please provide the specific PDM network information and the problem you'd like me to help solve, and
I'll do my best to assist you.

Author: Great! Now | am going to define the activities of the network with their duration. E.g. D(A1)=5
means that the duration of activity Al is 5 days. Is that clear?

ChatGPT: Yes, that's clear. The notation D(A1)=5 means the duration of activity Al is 5 days. If you
provide the list of activities and their durations, along with the dependencies among them, | can help
you analyze the network using the Precedence Diagramming Method (PDM).

Author: Create a network with 11 activities based on the following. D(S)=5, D(A1)=5, D(A2)=3, D(A3)=6,
D(B1)=4, D(B2)=3, D(B3)=5, D(C1)=6, D(C2)=3, D(C3)=4, D(E)=0. List the activities when it is done, |
am going to define the precedence relationships later.

ChatGPT: Sure, here is the list of activities and their durations: Activity S: Duration=5 days; Activity Al:
Duration=5 days; Activity A2: Duration=3 days; Activity A3: Duration=6 days; Activity B1: Duration=4
days; Activity B2: Duration=3 days; Activity B3: Duration=5 days; Activity C1: Duration=6 days; Activity
C2: Duration=3 days; Activity C3: Duration=4 days ; Activity E: Duration O day.

In order to create a network diagram, we need to know the precedence relationships among these
activities. For example, if activity A1 must be completed before activity B1 can start, we say that A1
precedes B1. Once we have these relationships, we can visualize the project schedule.

Author: | am going to define the precedence relationships in the following way: | take an activity, then |
am going to give you its predecessor by entering the predecessor ID and the relationship with its lag
time. For example, activity A1 (S > FSO, B1 > FS0) means that activity Al is preceded by two
relationships: an FS with zero time unit lag that goes from S to A1, an FS with zero time unit lag that
goes from B1 to Al. Is that clear?

ChatGPT: Yes, that's clear. The format you provided indicates both the relationship type and the lag
time between activities. In your example: Activity Al (S > FSO, B1 > FSO0)

"S > FS0" indicates a Finish-to-Start (FS) relationship with zero time units of lag between activities S
and Al, which means activity S needs to be finished before Al can start with no delay.

"B1 > FS0" is another FS relationship with zero time units of lag between activities B1 and Al, indicating
that B1 also needs to be finished before Al can start with no delay.

With this information, we can understand the order in which activities need to occur and the relationships
between them. Please provide the precedence relationships for the rest of the activities, and | can help
analyze the project further.

Author: OK. Here are the precedence relationships for all activities. A1 (S > FSO, B1 > FS0); A2 (Al >
FS0); A3 (A2>FS0); B1(S>FS0); B2(B1>FS0,C2>FS0),B1>FS0); B3 (B2>FS0, A3>FS0);
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C1(S>FS0); C2(C1>FS0); C3(C2>FS0); E(B3>FS0, C3 > FS0). Please confirm that you
understood this and list all the activities with its predecessor so | can check that the data are correct.

ChatGPT: Sure, I will list all the activities based on the precedence relationships you provided:
e Activity S: This is the start activity and has no predecessors.

e Activity Al: Preceded by activities S and B1 (S > FSO, B1 > FSO0)

e Activity A2: Preceded by activity A1 (Al > FSO0)

e Activity A3: Preceded by activity A2 (A2 > FSO0)

e Activity B1: Preceded by activity S (S > FS0)

e Activity B2: Preceded by activities B1 and C2 (B1 > FSO0, C2 > FS0)
e Activity B3: Preceded by activity B2 (B2 > FS0, A3 > FSO0)

e Activity C1: Preceded by activity S (S > FSO0)

e Activity C2: Preceded by activity C1 (C1 > FSO0)

e Activity C3: Preceded by activity C2 (C2 > FSO0)

o Activity E: Preceded by activities B3 and C3 (B3 > FS0, C3 > FSO0)
Please confirm if the list is correct.

Author: It is correct. Do you know the steps for calculating the early start (ES) and early finish (EF)
dates for the activities?

ChatGPT: Yes, calculating the Early Start (ES) and Early Finish (EF) dates for the activities in a project
involves the following steps:

1. Early Start (ES): The ES of an activity is the earliest time that the activity can begin. For the initial
activity (or activities) in the project, the ES is typically 0. For subsequent activities, the ES is
determined by the latest Early Finish (EF) of its predecessor activities. In other words, an activity
cannot start until all its predecessors have finished.

2. Early Finish (EF): The EF of an activity is the earliest time that the activity can be completed. It's
calculated as: EF = ES + Duration.

Here are the detailed steps:
1. Start from the initial activity (or activities) in the project. Set the ES to 0.
2. Calculate the EF of each activity as EF = ES + Duration.

3. Move to the next activities. The ES for each of these activities is the latest EF among all its immediate
predecessor activities. If there's more than one predecessor, you look at the maximum EF of these.

4. Repeat the process until you've calculated the ES and EF for all activities in the project.

This process helps you identify the earliest possible timeline to complete each activity, assuming
everything goes as planned. It also sets the stage for identifying the critical path in the project, which
are the activities that directly impact the project completion time.

Author: It seems good, but | am not hundred percent sure. Please perform the calculations steps by
step so | can check if there is a problem somewhere!

COMMENT: Note that Step 3 is not clear regarding the order of activities. It could also be
interpreted that the activities are processed in the order of the input.

ChatGPT: Certainly, let's perform these calculations step by step based on the activities and precedence
relationships you've provided. For simplicity, let's assume that the time units are in days.
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Starting with activity S, which is our first activity and has no predecessors:

1. Activity S: ES =0 (as it's the starting point), EF = ES + Duration=0+5 = 5.
Moving on to activities Al, B1, and C1 that are directly following activity S:

2. Activity Al: ES = EF of S =5, EF = ES + Duration =5 + 5 = 10.

COMMENT: The author has stopped ChatGPT at this point. Activity A1 cannot be selected
because one of its predecessor (B1) has not yet been calculated.

Author: Sorry for interrupting you, but this is not correct. Are you able to apply the correct steps if |
explain them to you?

ChatGPT: Of course, | would appreciate your input on the correct steps. | will apply them to your problem
to the best of my ability. Please share the procedure you'd like me to follow.

Author: Here are the steps. Do not perform the calculations yet, just let me know if you understood
them!

Step 1. Set the status for all activities to “not calculated”.

Step 2. Find the start activity! Set the ES of the start activity to 0 and the early finish of the start activity
to its ES plus its duration. Set the status of the start activity to “calculated”

Step 3

3.1 Select an activity for which the following two conditions are true: a) its status is “not calculated” b)
the status of all its preceding activities is “calculated”. If there is no such activity, then go to step
4 now! If there is such an activity, then let me know which activity you chose. This activity will be
referred as SelAct.

3.2 Define ES of the selected activity as the maximum EF of its preceding activities.
3.3 Define EF(SelAct) as ES(SelAct)+D(SelAct).
3.4 Change the status of SelAct to “calculated”.
3.5 Go back to step 3.1 and select a new activity if possible.
Step 4. The calculations are finished. List the results!
Are these steps clear?
ChatGPT: Yes, the steps are clear to me now. Here's my understanding:
1. Set all activities' statuses to "not calculated".
2. ldentify the start activity, set its ES to 0 and its EF to its duration. Mark its status as "calculated".

3. Now we enter a loop: 3.1. Select an activity (SelAct) that hasn't been calculated and all its preceding
activities have been calculated. 3.2. Set the ES of SelAct to be the maximum EF of its preceding
activities. 3.3. Calculate EF of SelAct by adding its duration to its ES. 3.4. Mark SelAct as "calculated"”.
3.5. Repeat steps 3.1 through 3.4 until no more such activities can be found.

4. If all activities have been marked as "calculated", we have finished the calculations. Then list all
activities with their status, ES and EF values.

These steps indeed make sense for calculating ES and EF for each activity following the precedence
diagramming method in project management. We're essentially propagating the completion times of
activities through the network, taking into account their dependencies.

Let me know if you would like to proceed with the calculations.

COMMENT: Note that ChatGPT was able to interpret the algorithm and realized that we had
described a loop in the algorithm that should be executed for each activity.
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Author: Please proceed with the calculations!

ChatGPT: Sure, let's proceed with the calculations.
Step 1: All activities are initially set to "not calculated".

Step 2: The start activity is S. We set ES for S as 0, EF is duration + ES, so EF for S is 5 (0+5). The
status of S is now "calculated".

Step 3: Now we loop to find an activity whose preceding activities all have a status of "calculated".

3.1: The activities that follow S are Al, B1, and C1. All their preceding activities are "calculated",
so any of these could be our next "SelAct".

3.2: Let's start with A1. The ES of Al is the EF of its preceding activity S, which is 5. EF of Al is
ES + duration =5 + 5 = 10. So the ES for Al

COMMENT: Note that after explaining the good algorithm, chatgpt did not choose the activity
that satisfies the two conditions, but again chose activity A1, for which not all the predecessors
are known.

Author: Sorry for interrupting, but this is wrong. Please do not forget that A1 is also preceded by
B1 which status is "not calculated". Perform the calculations from the beginning please.

ChatGPT: | apologize for the oversight. Let's start over and make sure to only choose activities for which
all predecessors are calculated.

Step 1: All activities are initially set to "not calculated".

Step 2: The start activity is S. We set ES for S as 0, EF is duration + ES, so EF for S is 5 (0+5). The
status of S is now "calculated".

Step 3: Now we loop to find an activity for which all preceding activities are "calculated”.

3.1: We look for an activity whose status is "not calculated" and all its preceding activities have a
status of "calculated”. The activities that directly follow S (which is now calculated) are Al, B1,
and C1. However, Al also has B1 as a predecessor which is not calculated yet, so we can't
proceed with Al. We can proceed with B1 and C1 as their only predecessor is S.

Let's start with B1.

3.2: The ES of Bl is the EF of its preceding activity S, which is 5. EF of B1 is ES + duration =5 +
4 =9. So the ES for Bl is 5 and EF is 9. The status of B1 is now "calculated".

3.3: Let's move on to C1. The ES of C1 is the EF of its preceding activity S, which is 5. EF of Cl is
ES + duration =5 + 6 = 11. So the ES for C1 is 5 and EF is 11. The status of C1 is now
"calculated”.

Now we go back to step 3.1 to find another activity for which all preceding activities have a status of
"calculated”. We will repeat this process until all activities are calculated.

COMMENT: ChatGPT seems to understand the rule regarding activity selection, but before
selecting Al it has stopped.

Author: Please continue the steps until the status of all activities will be calculated!

ChatGPT: Apologies for the earlier confusion and thank you for your patience. Let's continue with the
calculations based on the correct sequence.

After B1 and C1, we will look for the next activities where all their predecessors have been calculated:

3.4: Activity A1 has two preceding activities: S and B1. Both are "calculated". The ES of Al is the
maximum EF among all preceding activities, which is the EF of B1, which is 9. EF of A1 is ES +
duration =9 + 5 = 14. The status of Al is now "calculated".
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3.5: Activity B2 has two preceding activities: B1 and C2. C2 is not calculated yet, so we can't proceed
with B2. We'll have to come back to B2 later.

3.6: Activity C2 has one preceding activity: C1, which is calculated. The ES of C2 is the EF of C1, which
is 11. EF of C2 is ES + duration = 11 + 3 = 14. The status of C2 is now "calculated".

We then go back to step 3.1 to find another activity for which all preceding activities have been
calculated.

3.7: We can now calculate B2, as B1 and C2 are both calculated. The ES of B2 is the maximum EF
among all preceding activities, which is the EF of C2, which is 14. EF of B2 is ES + duration = 14
+ 3 = 17. The status of B2 is now "calculated".

3.8: Now, let's go to A2. The ES of A2 is the EF of its only preceding activity A1, which is 14. EF of A2
is ES + duration = 14 + 3 = 17. The status of A2 is now "calculated".

Next, we can calculate A3, B3, and C3 as their preceding activities (A2, B2, and C2, respectively) have
been calculated.

3.9: For A3, the ES is the EF of A2, which is 17. EF of A3 is ES + duration = 17 + 6 = 23. The status of
A3 is now "calculated".

3.10: For B3, the ES is the EF of B2, which is 17. EF of B3 is ES + duration = 17 + 5 = 22. The status
of B3 is now "calculated".

COMMENT: In STEP 3.10 ChatGPT ignored A3 as a predecessor.

Author: You made one mistake and this led to wrong results. This was in step 3.10. B3 has two
predecessor A3 and B2, but you considered only B2.

ChatGPT: You're correct, and | apologize for the oversight. B3 does have two predecessors: B2 and
A3. Let's correct this calculation.

Correction for B3: We should consider the maximum EF among all preceding activities, which are A3
and B2. The EFs for these are 23 and 17, respectively. So, the ES for B3 will be 23 (maximum EF from
its preceding activities). EF of B3 is ES + duration = 23 + 5 = 28. The status of B3 is now "calculated".

Now let's recalculate E, as its EF depends on B3:

Correction for E: The ES is the maximum EF among all preceding activities, which are B3 and C3. The
EFs for these are 28 and 18, respectively. So, the ES for E will be 28 (maximum EF from its preceding
activities). EF of E is ES + duration = 28 + 0 = 28. The status of E is now "calculated".

Here are the corrected activities along with their ES and EF times:
e Activity S: ES = 0, EF =5, status = "calculated".

e Activity B1: ES =5, EF = 9, status = "calculated".

e Activity C1: ES =5, EF = 11, status = "calculated".

e Activity Al: ES = 9, EF = 14, status = "calculated".

e Activity C2: ES =11, EF = 14, status = "calculated".

e Activity B2: ES = 14, EF = 17, status = "calculated".

e Activity A2: ES = 14, EF = 17, status = "calculated".

e Activity A3: ES = 17, EF = 23, status = "calculated".

e Activity B3: ES = 23, EF = 28, status = "calculated" (corrected).
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e Activity C3: ES = 14, EF = 18, status = "calculated".
e Activity E: ES = 28, EF = 28, status = "calculated" (corrected).
I hope this is now correct.

Author: This is correct indeed. Would you repeat the whole calculations again from the beginning, so |
can check that you understand the calculation steps correctly?

ChatGPT: Of course, I'm glad to repeat the whole calculation process again. Let's go step by step:
Step 1: All activities are initially set to "not calculated".

Step 2: The start activity is S. We set ES for S as 0, EF is duration + ES, so EF for S is 5 (0+5). The
status of S is now "calculated".

Step 3: Now we loop to find an activity for which all preceding activities are "calculated".

3.1: We look for an activity whose status is "not calculated" and all its preceding activities have a status
of "calculated". The activities that directly follow S (which is now calculated) are Al, B1, and C1.
However, Al also has B1 as a predecessor which is not calculated yet, so we can't proceed with
Al. We can proceed with B1 and C1 as their only predecessor is S.

3.2: Let's start with B1. The ES of Bl is the EF of its preceding activity S, which is 5. EF of B1 is ES +
duration =5 + 4 = 9. The status of B1 is now "calculated".

3.3: Now, we move on to C1. The ES of C1 is the EF of its preceding activity S, which is 5. EF of C1l is
ES + duration =5 + 6 = 11. The status of C1 is now "calculated".

3.4: Now we can proceed with Al as all its preceding activities (S and B1) are now calculated. The ES
of Al is the maximum EF among all preceding activities, which is the EF of B1, which is 9. EF of
Alis ES + duration =9 + 5 = 14, The status of Al is now "calculated".

3.5: We move on to C2 as its only preceding activity C1 is now calculated. The ES of C2 is the EF of its
preceding activity C1, which is 11. EF of C2 is ES + duration = 11 + 3 = 14. The status of C2 is
now "calculated".

3.6: We can now calculate B2, as its preceding activities (B1 and C2) are both calculated. The ES of B2
is the maximum EF among all preceding activities, which is the EF of C2, which is 14. EF of B2 is
ES + duration = 14 + 3 = 17. The status of B2 is now "calculated".

3.7: Now we can calculate A2 as its only preceding activity (Al) is calculated. The ES of A2 is the EF of
Al, which is 14. EF of A2 is ES + duration = 14 + 3 = 17. The status of A2 is now "calculated".

3.8: Now we can calculate A3 as its only preceding activity (A2) is calculated. The ES of A3 is the EF of
A2, which is 17. EF of A3 is ES + duration = 17 + 6 = 23. The status of A3 is now "calculated".

3.9: Now we calculate B3. The ES of B3 is the maximum EF among all preceding activities (A3 and B2),
which is the EF of A3, which is 23. EF of B3 is ES + duration = 23 + 5 = 28. The status of B3 is
now "calculated".

3.10: Now we calculate C3 as its only preceding activity (C2) is calculated. The ES of C3 is the EF of
C2, which is 14. EF of C3 is ES + duration = 14 + 4 = 18. The status of C3 is now "calculated".

3.11: Finally, we calculate E. The ES of E is the maximum EF among all preceding activities (B3 and
C3), which is the EF of B3, which is 28. EF of E is ES + duration = 28 + 0 = 28. The status of E is
now "calculated".

We have now finished the calculations. Here are the final activities along with their ES and EF times:
e Activity S: ES =0, EF = 5, status = "calculated".
e Activity B1: ES =5, EF = 9, status = "calculated".
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e Activity C1: ES =5, EF = 11, status = "calculated".
e Activity Al: ES = 9, EF = 14, status = "calculated".
e Activity C2: ES =11, EF = 14, status = "calculated".
e Activity B2: ES = 14, EF = 17, status = "calculated".
e Activity A2: ES = 14, EF = 17, status = "calculated".
e Activity A3: ES = 17, EF = 23, status = "calculated".
e Activity B3: ES = 23, EF = 28, status = "calculated".
e Activity C3: ES = 14, EF = 18, status = "calculated".
e Activity E: ES = 28, EF = 28, status = "calculated".

Author: Thank you this is perfect. Please remember, that this is the algorithm you have to use for PDM
ES and EF calculations if only FS relationships are used with zero lag! Will you remember these rules?

ChatGPT: Yes, I've recorded these steps and will use them for future PDM network ES and EF
calculations, specifically when dealing with only Finish-to-Start (FS) relationships with zero lag.

Here's a quick summary of the steps:

1. Initially, set the status of all activities as "not calculated".

2. ldentify the start activity. Set its ES to 0 and EF to its duration. Update the status to "calculated".
3. For the remaining activities, find an activity whose preceding activities are all "calculated".

4. For each selected activity, set the ES as the maximum EF among all its preceding activities.

5. Calculate the EF as the ES plus the duration of the activity and update its status to "calculated".
6. Repeat the process until all activities have been calculated.

I will apply these steps correctly in future tasks. Thank you for your guidance!

COMMENT: A new network will be used to test if ChatGPT really understands the steps of the
forward pass in a PDM network with FSO relationships. The network can be seen below.

FSO
FSO o H3) 3
iFSO
3 E(1) 4 FSO >/ 5 F@) 9 lg F50 Is G(2) 5
¢ FSO FSO FS 4
FSO FSO
4 D@2) 6 15 ¢(3) 18 |9 B(6) 15

\l,pso
FSO
418 A(5) 23|( FS0

Fig. 2. Sample network #2
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Author: OK. Let's check if you remember well. We will use a different input mode. E.g A(5); B(6) means
that the duration of activity A is 5 time units and the duration of activity B is 6 time units. Now create a
new network with the following activities and durations: A(5); B(6); C(3); D(2); E(1); F(4); G(2); H(3). |
will define the precedence relationships later.

ChatGPT: Sure, | can create a new network with the given activities and durations. Here they are:
e Activity A: Duration =5
e Activity B: Duration = 6
e Activity C: Duration = 3
e Activity D: Duration = 2
e Activity E: Duration =1
e Activity F: Duration = 4
e Activity G: Duration = 2
e Activity H: Duration = 3

All these activities are currently without any precedence relationships and have their status set as "not
calculated". Let me know the precedence relationships when you are ready.

Author: All the precedence relationships will be FSO, so | will define only the preceding activities. A is
preceded by B, C and D. B is preceded by G, C is preceded by B, F and D. D is preceded by E. G is
preceded by H. F is preceded by G, H and E. E is preceded by H. H has no predecessors.

ChatGPT: Thanks for providing the precedence relationships for all the activities. To summarize, here
are the activities with their predecessors:

e Activity A: Preceded by B, C, D
e Activity B: Preceded by G

e Activity C: Preceded by B, F, D
e Activity D: Preceded by E

e Activity E: Preceded by H

e Activity F: Preceded by G, H, E
e Activity G: Preceded by H

e Activity H: No predecessors

This forms the precedence relationships for our PDM network. We're ready to calculate the Early Start
(ES) and Early Finish (EF) for each of these activities. Please confirm if you would like me to proceed.

Author: Yes, please proceed with the calculations and define the ES EF values for all activities!
ChatGPT: Alright, let's proceed with the calculations. We'll follow the steps from the previous example.
Step 1: All activities are initially set to "not calculated".

Step 2: The start activity is H, as it has no predecessors. We set ES for H as 0, EF is duration + ES, so
EF for H is 3 (0+3). The status of H is now "calculated".

Step 3: Now we loop to find an activity for which all preceding activities are "calculated".

3.1: We look for an activity whose status is "not calculated" and all its preceding activities have a status
of "calculated". The activities that directly follow H (which is now calculated) are G, F, and E.
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3.2: Let's start with G. The ES of G is the EF of its preceding activity H, which is 3. EF of G is ES +
duration = 3 + 2 = 5. The status of G is now "calculated".

3.3: Now, we move on to E. The ES of E is the EF of its preceding activity H, which is 3. EF of E is ES
+ duration = 3 + 1 = 4. The status of E is now "calculated".

3.4: Now we can't proceed with F as its preceding activity G is calculated but another predecessor E is
not calculated yet.

3.5: We can't proceed with any other activity as their predecessors are not calculated yet.

3.6: We now can calculate D as its only preceding activity (E) is calculated. The ES of D is the EF of E,
which is 4. EF of D is ES + duration = 4 + 2 = 6. The status of D is now "calculated".

3.7: Now we can calculate F as all its preceding activities (G, H, and E) are now calculated. The ES of
F is the maximum EF among all preceding activities, which is the EF of G, which is 5. EF of F is ES +
duration =5 + 4 = 9. The status of F is now "calculated".

3.8: Now we can calculate B as its only preceding activity (G) is calculated. The ES of B is the EF of G,
which is 5. EF of B is ES + duration =5 + 6 = 11. The status of B is now "calculated".

3.9: Now we calculate C. The ES of C is the maximum EF among all preceding activities (B, F, and D),
which is the EF of B, which is 11. EF of C is ES + duration = 11 + 3 = 14. The status of C is now
"calculated".

3.10: Finally, we calculate A. The ES of A is the maximum EF among all preceding activities (B, C, D),
which is the EF of C, which is 14. EF of A is ES + duration = 14 + 5 = 19. The status of A is now
“calculated".

We have now finished the calculations. Here are the final activities along with their ES and EF times:
e Activity H: ES = 0, EF = 3, status = "calculated".

e Activity G: ES = 3, EF =5, status = "calculated".

e Activity E: ES = 3, EF = 4, status = "calculated".

e Activity D: ES =4, EF = 6, status = "calculated".

e Activity F: ES =5, EF = 9, status = "calculated".

e Activity B: ES =5, EF = 11, status = "calculated".

e Activity C: ES =11, EF = 14, status = "calculated".

e Activity A: ES = 14, EF = 19, status = "calculated".

Author: Congratulations! This is perfect. You remembered the calculation steps and applied them
correctly. Will this happen if | leave this chat and start a new one with you, or will I have to explain the
calculation rules again?

ChatGPT: As an atrtificial intelligence model, | don't have a persistent memory from one conversation to
another, meaning | don't remember specific interactions or learning from one user to the next. However,
the knowledge base I've been trained on includes the concepts and processes you've explained, so |
should be able to help you or others with similar tasks in the future.

When it comes to detailed or specific procedures like the one we went through here, it's always a good
idea to give a brief reminder or overview to ensure we're on the same page. But you shouldn't need to
explain the entire process from scratch every time. Please feel free to ask me about this or any other
topic in the future, and I'll do my best to provide useful and accurate information.

Author: How can | remind you for this conversation in order to avoid detailed explanations again and
again?
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ChatGPT: As of my current capabilities up to my last training cut-off in September 2021, | don't have
the ability to remember or recall specific past interactions, as | don't possess a traditional memory or the
ability to store personal data from one interaction to another for privacy reasons.

However, if you want to continue where we left off in a new chat, you could save the necessary
information on your end and provide a brief summary or context at the start of the new chat. For example,
you could start the conversation by saying "We were working on PDM network calculations using a
method where we calculate the early start (ES) and early finish (EF) for each activity" and then provide
the specifics you want to discuss or work on. I'll be able to provide assistance based on that context and
the general knowledge I've been trained on.

As Al technology continues to advance, there might be features in future that can support session-based
recall in a privacy-preserving way. As of now, re-providing necessary context is the best way to continue
from previous discussions.

Author: Thank you for your help.

ChatGPT: You're welcome! I'm glad | could assist you. Don't hesitate to reach out if you have more
guestions in the future. Have a great day!

5. Discussion

At the beginning of the discussion, ChatGPT claimed that it can perform the first phase of time analysis,
and described an algorithm that is acceptable to the casual observer. However, when solving the sample
problem, it turned out that the description was not precise enough and it messed up the calculation.
Even after explaining the good algorithm, he made several mistakes, in the first case selecting an activity
for analysis that he should not have chosen. And in the second case, when calculating the ES value of
an activity, he did not choose the maximum ES value of the preceding activities, but the one at the front
of the queue. However, after explaining the errors, it performed the first phase of the time analysis well
and demonstrated his newly acquired knowledge by solving a new problem. Unfortunately, when asked,
it stated that the knowledge gained in one chat cannot be transferred to a new chat, i.e.. others might
have to go through the learning path again if they want to analyze networks with ChatGPT.

However, next day | have started a new chat with ChatGPT and | asked him to calculate the early start
and early finish dates of a PDM network with FSO relationships. ChatGPT returned with correct results.
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