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Schedule = plan time to carry out the work.

Sheduling is allocation of time available to

carry out any work on a project to achieve

optimal results by considering the existing

limitations.

Scheduling determining when an activity is

started, delayed and completed so that the

financing and the use of resources, the time

will be adjusted according to the needs that

have been established.
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1. Gantt (Bar) Chart

2. Line of Balance

3. Arrow Diagram/Activity on Arrow (AOA)

4. Precedence Diagram/Activity on Node

(AON)

5. Time Scale Diagram

Gantt Chart

No Pekerjaan
Waktu (Minggu)

1 2 3 4 5

1 A

2 B

3 C

4 D

5 E

6 F

7 G
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Precedence Diagram/Activity on Node
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1. Critical Path Method (CPM)

2. Program Evaluation and Review 

Technique (PERT)

3. Fuzzy Logic Application for Scheduling 

(FLASH)

4. Critical Chain Path Method (CCPM)

5. Etc.

1. Activity :

a. Task

b. Work Breakdown Structure (WBS)

c. Network

d. Predecessor

e. Successor

f. Critical activity and critical path

g. Non critical activity

h. Milestone
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2. Task duration :

a. Duration

b. Total slack or total float

c. Free slack or free float

3. Method of calculating :

a. Forward pass

b. Backward pass

4. Resources :

a. Work

b. Material
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Network

ID Task Name Duration Predecessors Successors

1 A 2 days 3

2 B 3 days 3,4

3 C 2 days 1,2 5

4 D 2 days 2 5

5 E 1 day 3,4

S M T W T F S

Jun 15, '08

WBS

PROYEK

“ CONTOH ”

PEKERJAAN A

 

A.
PEKERJAAN B

 

B.
PEKERJAAN C

 

C.

     AA

 

A.1.      AB

 

A.2.      AC

 

A.3.      BA

 

B.1.      BB

 

B.2.      CA

 

C.1.      CB

 

C.2.      CC

 

C.3.

       AA1

 

A.1.1.        AA2

 

A.1.2.        BB1

 

B.2.1.        BB2

 

B.2.2.
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WBS

ID WBS Name

1 A PEKERJAAN A

2 A.1 Sub pekerjaan AA

3 A.1.1 Aktivitas AA1

4 A.1.2 Aktivitas AA2

5 A.2 Sub pekerjaan AB

6 A.3 Sub pekerjaan AC

7 B PEKERJAAN B

8 B.1 Sub pekerjaan BA

9 B.2 Sub pekerjaan BB

10 B.2.1 Aktivitas BB1

11 B.2.2 Aktivitas BB2

12 C PEKERJAAN C

13 C.1 Sub pekerjaan CA

14 C.2 Sub pekerjaan CB

15 C.3 Sub pekerjaan CC

Critical Path

ID Task

Name

Duration

1 A 5 days

2 B 4 days

3 C 6 days

4 D 3 days

5 E 4 days

6 F 8 days

7 G 5 days

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

W1 W2



9

Milestone

ID Task

Name

Duration

1 Mulai 1 day

2 A 5 days

3 B 4 days

4 C 6 days

5 D 3 days

6 E 4 days

7 F 8 days

8 G 5 days

9 Selesai 1 day

-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

W1 W2

FINISH – START (FS) : Default

ID Task Name Duration Predecessors

1 A 5 days

2 B 7 days 1

3

4 A 5 days

5 B 7 days 4FS+3 days

6

7 A 5 days

8 B 7 days 7FS-2 days

A

B

A

B

A

B

M T W T F S S M T W T F S S M T W T F

Week 1 Week 2 Week 3

lag

lead
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START – START (SS)

ID Task Name Duration Predecessors

1 A 5 days

2 B 7 days 1SS

3

4 A 5 days

5 B 7 days 4SS+3 days

6

7 A 5 days

8 B 7 days 7SS-2 days

A

B

A

B

A

B

M T W T F S S M T W T F S S M

Week 1 Week 2

lag
lead

FINISH – FINISH (FF)

ID Task Name Duration Predecessors

1 A 5 days

2 B 7 days 1FF

3

4 A 5 days

5 B 7 days 4FF+3 days

6

7 A 5 days

8 B 7 days 7FF-2 days

A

B

A

B

A

B

M T W T F S S M T W T F S S M

Week 1 Week 2

lag

lead
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START – FINISH (SF)

ID Task Name Duration Predecessors

1 A 5 days

2 B 7 days 1SF

3

4 A 5 days

5 B 7 days 4SF+3 days

6

7 A 5 days

8 B 7 days 7SF-2 days

A

B

A

B

A

B

M T W T F S S M T W T F S S M

Week 1 Week 2

lag

lead

1. Series

2. Burst event

10 20 30 40 50
A B C D

10 20

30

40

50

A

B

C

D
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3. Merge event

4. Cross event

20

A

B

C

D

10

30

40 50

20

A

B

C

D

10

30

40 60

50

70

E

F

5. Dummy

10 40

A

B

C

D

20

30

Note :
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i
TE

TL

ES
j
TE

TLLS

S

EF

LF

S

act.

d

i, j : name of event

act : name of activity

d : duration

ES : earliest start

EF : earliest finish

LS : latest start

LF : latest finish

TE : earliest time of 

the occurrence 

of an event

TL : latest time of 

the occurrence 

of an event

S : total slack

act : name of activity

d : duration

ES : earliest start

EF : earliest finish

LS : latest start

LF : latest finish

S : total slack

act.

ES EF

LS LF

S

d
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act.

ES EF

LS LF

S

d �� � �� � �

�� � �� � �

� � �� � ��	or	�� � ��

For AOA :

�� � ��  � ��

For AON :

��� � Min �� , ��� , ��� , … � ���

Method of calculating :

1. Forward pass

��� � ��� ���, ��� , ��� , …

2. Backward pass

��� � ��� �� , ��! , ��� , …
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Arrange a schedule of activities below using CPM.

Task Duration

(Weeks)

Predecessor

A 5 -

B 4 -

C 4 B

D 6 A

E 5 A,B

F 2 C,E

G 4 C,D

AOA

Total duration : 15 weeks

Critical task : A, D, G
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Task Dur.

(wks)

Total

Slack

Free

Slack

Critical

A 5 0 0 Yes

B 4 3 0 No

C 4 3 2 No

D 6 0 0 Yes

E 5 3 0 No

F 2 3 3 No

G 4 0 0 Yes

AON

Total duration : 15 weeks

Critical task : A, D, G
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Task Dur.

(wks)

Total

Slack

Free

Slack

Critical

A 5 0 0 Yes

B 4 3 0 No

C 4 3 2 No

D 6 0 0 Yes

E 5 3 0 No

F 2 3 3 No

G 4 0 0 Yes

TSD

Total duration : 15 weeks Critical task : A, D, G
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Task Dur.

(wks)

Total

Slack

Free

Slack

Critical

A 5 0 0 Yes

B 4 3 0 No

C 4 3 2 No

D 6 0 0 Yes

E 5 3 0 No

F 2 3 3 No

G 4 0 0 Yes

MS Project
ID Task

Name
Duration

1 A 5 wks

2 B 4 wks

3 C 4 wks

4 D 6 wks

5 E 5 wks

6 F 2 wks

7 G 4 wks

W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 W13 W14 W15

ID Task
Name

Duration Total
Slack

Free
Slack

Predecessors

1 A 5 wks 0 wks 0 wks

2 B 4 wks 3 wks 0 wks

3 C 4 wks 3 wks 2 wks 2

4 D 6 wks 0 wks 0 wks 1

5 E 5 wks 3 wks 0 wks 1,2

6 F 2 wks 3 wks 3 wks 3,5

7 G 4 wks 0 wks 0 wks 3,4
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Forward pass and backward pass for the task 

relationship in addition to FS :

1. Forward pass

Take the maximum value for the ES and

EF.

2. Backward pass

Take the minimum value for the LS and

LF.

When there is a lag / lead on the task 

relationship :

1. Forward pass

lag will add to the value of ES / EF, and

lead will reduce the value of ES / EF.

2. Backward pass

lag will reduce the value of LS / LF, and

lead will add to the value of LS / LF.
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To simplify scheduling in a relationship other 

than FS, it is only used form of AON modified 

and TSD modified.

Modified AON is modification of the AON form 

by adding arrows on the task relationship.

Modified TSD is modification of the TSD form 

by adding hook on the fence.

Arrange a schedule of activities below using CPM.

Task Duration Predecessor

A 5 -

B 4 -

C 8 B

D 4 B

E 6 A,D
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AON

Total duration : 14

Critical task : B, D, E

TSD
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MS Project

ID Task

Name

Total

Slack

Free

Slack

DurationPredecessors

1 Contoh

FS

0 days 0 days 14

days

2 A 3 days 3 days 5 days

3 B 0 days 0 days 4 days

4 C 2 days 2 days 8 days 3

5 D 0 days 0 days 4 days 3

6 E 0 days 0 days 6 days 2,5

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Arrange a schedule of activities below using CPM.

Task Duration Predecessor

A 5 -

B 4 -

C 8 B

D 4 B(FS-2)

E 6 A,D
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AON

Total duration : 12

Critical task : B, C, D, E

TSD
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MS Project

ID Task

Name

Total

Slack

Free

Slack

DurationPredecessors

1 Contoh

FS

0 days 0 days 12

days

2 A 1 day 1 day 5 days

3 B 0 days 0 days 4 days

4 C 0 days 0 days 8 days 3

5 D 0 days 0 days 4 days 3FS-2 days

6 E 0 days 0 days 6 days 2,5

1 2 3 4 5 6 7 8 9 10 11 12
W2

Arrange a schedule of activities below using CPM.

Task Duration Predecessor

A 5 -

B 4 -

C 8 B

D 4 B(SS)

E 6 A,D
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AON

Total duration : 12

Critical task : B, C

TSD
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MS Project

ID Task
Name

Total
Slack

Free
Slack

DurationPredecessors

9 Contoh

SS

0 days 0 days 12

days

10 A 1 day 0 days 5 days

11 B 0 days 0 days 4 days

12 C 0 days 0 days 8 days 11

13 D 2 days 1 day 4 days 11SS

14 E 1 day 1 day 6 days 10,13

-1 1 2 3 4 5 6 7 8 9 10 11 12
W1 W2

Arrange a schedule of activities below using CPM.

Task Duration Predecessor

A 5 -

B 4 -

C 8 B

D 4 B(SS+2)

E 6 A(FS-2),D
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AON

Total duration : 12

Critical task : B, C, D, E

TSD
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MS Project

ID Task

Name

Total

Slack

Free

Slack

DurationPredecessors

9 Contoh

SS

0 days 0 days 12

days

10 A 3 days 0 days 5 days

11 B 0 days 0 days 4 days

12 C 0 days 0 days 8 days 11

13 D 0 days 0 days 4 days 11SS+2 days

14 E 0 days 0 days 6 days 10FS-2 days,13

-1 1 2 3 4 5 6 7 8 9 10 11 12

W1 W2

Arrange a schedule of activities below using CPM.

Task Duration Predecessor

A 5 -

B 4 -

C 8 B

D 4 B

E 6 A,D(FF)
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AON

Total duration : 12

Critical task : B, C

TSD



30

MS Project

ID Task

Name

Total

Slack

Free

Slack

DurationPredecessors

17 Contoh

FF

0 days 0 days 12

days

18 A 1 day 0 days 5 days

19 B 0 days 0 days 4 days

20 C 0 days 0 days 8 days 19

21 D 4 days 3 days 4 days 19

22 E 1 day 1 day 6 days 18,21FF

1 2 3 4 5 6 7 8 9 10 11 12
W2

Arrange a schedule of activities below using CPM.

Task Duration Predecessor

A 5 -

B 4 -

C 8 B

D 4 B

E 6 A,D(FF+2)
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AON

Total duration : 12

Critical task : B, C

TSD
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MS Project

ID Task

Name

Total

Slack

Free

Slack

DurationPredecessors

17 Contoh

FF

0 days 0 days 12

days

18 A 1 day 0 days 5 days

19 B 0 days 0 days 4 days

20 C 0 days 0 days 8 days 19

21 D 2 days 1 day 4 days 19

22 E 1 day 1 day 6 days 18,21FF+2 days

1 2 3 4 5 6 7 8 9 10 11 12

W2

Arrange a schedule of activities below using CPM.

Task Duration Predecessor

A 5 -

B 4 -

C 8 B

D 4 B

E 6 A,D(SF)
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AON

Total duration : 12

Critical task : B, C

TSD
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MS Project

ID Task

Name

Total

Slack

Free

Slack

DurationPredecessors

25 Contoh

SF

0 days 0 days 12

days

26 A 1 day 0 days 5 days

27 B 0 days 0 days 4 days

28 C 0 days 0 days 8 days 27

29 D 4 days 4 days 4 days 27

30 E 1 day 1 day 6 days 26,29SF

1 2 3 4 5 6 7 8 9 10 11 12
W2

Arrange a schedule of activities below using CPM.

Task Duration Predecessor

A 5 -

B 4 -

C 8 B

D 4 B

E 6 A,D(SF+2)
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AON

Total duration : 12

Critical task : B, C

TSD
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MS Project

ID Task

Name

Total

Slack

Free

Slack

DurationPredecessors

25 Contoh

SF

0 days 0 days 12

days

26 A 1 day 0 days 5 days

27 B 0 days 0 days 4 days

28 C 0 days 0 days 8 days 27

29 D 4 days 4 days 4 days 27

30 E 1 day 1 day 6 days 26,29SF+2 days

1 2 3 4 5 6 7 8 9 10 11 12
W2

1. Take a long time if the amount of activity

very much.

2. Unknown task relationship (the conventional

method).

3. Unknown critical activities that form the

critical path.

4. Requires a careful calculation in scheduling

when using CPM.
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5. Difficult to make changes or make alternative

scheduling.

6. Scheduling is made in units of working time

or neglect holidays.

7. Require extra effort for monitoring the

implementation of the work (not practical).

8. There are limitations in planning resource

allocation.

Manual Software

At large, task relationship 

using: FS, lag = 0

All task relationship can be 

made easily, can be added 

lag.

Critical path is obtained by the 

forward pass and backward 

pass.

Critical path automatically 

calculated by the computer.

Duration of the schedule is 

only working time (working 

days).

Duration is a calendar day or 

real time.
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Manual Software

There's another analysis for 

resource allocation and 

controlling.

Can be used also for the 

resource allocation and 

controlling.

If you need to reschedule 

must be made as from the 

beginning again.

Easy to do changes in 

schedule.


