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INTRODUCTION

This manuscript is an excerpt of concepts taken from Operations Management Textbook by Heizer,

Render et al. (2017).
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EXAMPLE 1

Area 1 Area 2 Areal

Area 4 Area s Areab

60"

A company has six departments, which can be placed into any of six available rooms.

The departments are named A, B, C, D, E, and F and the rooms are numbered 1, 2, 3, 4, 5,
and 6.

Assumption = No Diagonal Movement.

The current set of assignments is

o A-1l
o B-2
o C3
o D4
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e Assume that each room is 20 X 20 meters, and the movement from one room to the

adjacent room is 20 meters.

Dept A-Room 1 | Dept B-Room 2 Dept C-Room 3

Dept D-Room 4 | Dept E-Room 5 Dept F-Room 6

Room 1 Room 2 Room 3
g
£ ri 40m

*
Rooh4 “T"Roots T Rooh 6

F 3

v

60m

e The following table shows the matrix of work flow (estimated trips per day) among

departments:

A B C D E F
A -- 50 0 0 100 0
B - 0 20 30 0
C - 0 10 20
D -- 30 0
E -- 40
F -
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QUESTION

How can we re-assign the departments within the rooms? (to minimize walking)?

STEP 1: CREATE THE ROOM DISTANCE MATRIX

Room p) 3 4 5 6
1 20 40 20 40 60
2 - 20 40 20 40
3 - 60 40 20
4 - 20 40
5 - 20
6 -

STEP 2: CREATE THE WORK FLOW MATRIX

Room B C D E F
A 50 0 0 100 0
B - 0 20 30 0
C - 0 10 20
D - 30 0
E - 40
F -
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STEP 3: CALCULATE THE CURRENT TOTAL DISTANCE TRAVELLED

Total Distance = Z(Work Flow x Room Distance)

STEP 4: USE DR. ALVIN’S METHOD TO FIND ONE IMPROVED ASSIGNMENT

o Highest Workflow 2 A —E = 100
o 20 Highest > A—B =50

o 3« Highest > E—~F =40

o 4% Highest 2 B—-EorD-E =30
o 5% Highest 2> B—D = 20

o 6% Highest 2> C—E =10

o Therefore:

= “A” must be next to “B”” and “E”
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“E” must be next to “B” and “D” (or “F”)

STEP 5: DRAW THE NEW IMPROVED LAYOUT

The rest are of lesser priority, so you can put them randomly.

Room 1 Room 2 Room 3
A E F
Room 4 Room 5 Room 6
B D C

STEP 6: CALCULATE THE NEW TOTAL DISTANCE TRAVELLED
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Room A E F B ) C
100 50
- 40 30 30 10
- 0 0 20
- 20 0
- 0
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- 20 40 20 40
f 60 40 20

20 40

- 20

Total Distance = Z(Work Flow x Room Distance)
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EXAMPLE 2

Department - Room

e A company has five departments, which can be placed into any of five available rooms.
e The departments are named A, B, C, D, and E.
o The rooms are numbered 1, 2, 3, 4 and 5.

e The current set of assignments is

o A-1
o B-2
o C3
o D4
o E-5

e Assumption = No Diagonal Movement.

e The rooms are fixed, while the departments may shift to any of the rooms.

e Assume that each room is 10 X 10 meters, and the movement from one room to the
adjacent room is 10 meters.

10 | PAGE

COPYRIGHTED BY DR ALVIN ANG
WWW.ALVINANG.SG



e The following table shows the matrix of work flow (estimated trips per day) among

departments:

A B C D E

A -- 20 10 50 0

B -- 10 0 0

C - 0 10

D -- 20

E -
QUESTION

How can we re-assign the departments within the rooms? (to minimize walking)?

STEP 1: CREATE THE ROOM DISTANCE MATRIX

Room 1 p) 3 4 5

1 - 10 20 30 40

2 - 10 20 30

3 - 10 20

4 - 10

5 R
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STEP 2: CREATE THE WORK FLOW MATRIX

A B C D E
A -- 20 10 50 0
B -- 10 0 0
C -- 0 10
D -- 20
E -

STEP 3: CALCULATE THE CURRENT TOTAL DISTANCE TRAVELLED

Total Distance = »_(Work Flow x Room Distance)

—(20x 10)
+( 10 x 20)
+(10x 10)
+(150 x 30)
+(10 x 20)
+(20 % 10)

= 2,400m

12| PAGE

COPYRIGHTED BY DR ALVIN ANG
WWW.ALVINANG.SG



STEP 4: USE DR. ALVIN’S METHOD TO FIND ONE IMPROVED ASSIGNMENT
e Highest Workflow > A—-D =50
e 20d Highest 2 A~BorD-E =20
e 34 Highest 2> A—CortB-CorC-E =10
e Therefore:
o “A” must be next to “D” and “B”

o The rest ate of lesser priotity, so you can put them randomly.

STEP 5: DRAW THE NEW IMPROVED LAYOUT

13| PAGE

COPYRIGHTED BY DR ALVIN ANG
WWW.ALVINANG.SG



STEP 6: CALCULATE THE NEW TOTAL DISTANCE TRAVELLED

Department C B A D E
C - 10 10 0 10
B - 20 0 0
A - 50 0
D - 20
E -

Total Distance = Z(Work Flow x Room Distance)
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EXAMPLE 3

Room 3

Room 1 Room 2 Room 4 Room 6

e

Room 5

A company has six departments, which can be placed into any of six available rooms.

The departments are named A, B, C, D, E and F and the rooms are numbered 1, 2, 3, 4,
5and 6.

The current set of assignments is

o A-1
o B-2
o C3
o D-4
o E-5
o F-6

The rooms are fixed, while the departments may shift to any of the rooms.

Assume that each room is 10 X 10 meters, and the movement from one room to the
adjacent room is 10 meters.
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Only horizontal or vertical movements are allowed, as indicated by the arrows in the

diagram.

The following table shows the matrix of work flow (estimated trips per day) among

departments:

Department | A B C D E F

A - 50 0 0 50 | 90
B -- 30 | 20 0 20
C -- 40 0 20
D -- 20 0
E -- 40
F
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QUESTION

How can we re-assign the departments within the rooms? (to minimize walking)?

STEP 1: CREATE THE ROOM DISTANCE MATRIX

Room p) 3 4 5 6
1 I 10 30
2 - 20 10 20 20
3 - 10 20 20
4 - 10 10
5 - 20
6 -

STEP 2: CREATE THE WORK FLOW MATRIX

Department | A B C D E F

A -- 50 0 0 50 | 90
B -- 30 | 20 0 20
C -- 40 0 20
D -- 20 0
E -- 40
F
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STEP 3: CALCULATE THE CURRENT TOTAL DISTANCE TRAVELLED

Total Distance = Z(Work Flow x Room Distance)

STEP 4: USE DR. ALVIN’S METHOD TO FIND ONE IMPROVED ASSIGNMENT

e Highest Workflow > A —~F =90

e 20 Highest > A—Bor A—E =50

e 3<dHighest > C-DorE-F =40

e 4t Highest > B—-C =30

e 5" Highest > B-DorD-EorB-ForC-F=20
e Therefore:

o “A” must be next to “F”” and “E” (or “B”)

18 | PAGE

COPYRIGHTED BY DR ALVIN ANG
WWW.ALVINANG.SG



o “E” must be next to “F” OR “C” must be next to “D”

o The rest are of lesser priority, so you can put them randomly.

STEP 5: DRAW THE NEW IMPROVED LAYOUT

Room 3

C

Room 1 Room 2 Room 4 Room 6

Room 5
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STEP 6: CALCULATE THE NEW TOTAL DISTANCE TRAVELLED

NEW Workflow Table

F A C B D E
F - 90 20 20 0 40
A -- 0 50 0 50
C - 30 40 0
B - 20 0
D - 20
E -

Distance Table

1 2 3 4 5 6
1 - 10 30 30 30 30
2 -- 20 10 20 20
3 - 10 20 20
4 - 10 10
5 - 20
6 -
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New Total Distance Travelled =

(90 x 10)
+ (20 x 30)
+ (20 x 30)
+ (50 x 10)
+ (30 x 10)
+ (40 x 20)
+ (20 x 10)
+ (40 x 30)
+ (50 x 20)

+ (20 x 20)

= 6,500 m
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