Product and Process Management

Scheduling

Execise 1. 

A workstation has to produce 6 different products’ processing time and due date for each product is contained by the matrix below.

	Product
	Processing time (day)
	Due date (day)

	A
	2
	7

	B
	8
	16

	C
	4
	4

	D
	10
	17

	E
	5
	15

	F
	12
	18


a) Determine the proper sequence of the products with the help of using

FCFS rule: ……-……-……..-……-……..-……


SPT rule: ……-……-……..-……-……..-……


EDD rule: ……-……-……..-……-……..-……


CR rule: ……-……-……..-……-……..-……

Exercise 2
A workstation has to produce 4 different products’ processing time and due date for each product is contained by the matrix below.

	Product
	Processing time (day)
	Due date (day)

	A
	14
	20

	B
	10
	16

	C
	7
	15

	D
	6
	17


a) Determine the proper sequence of the products with the help of using

FCFS rule: ……-……-……..-……


SPT rule: ……-……-……..-……


EDD rule: ……-……-……..-……


CR rule: ……-……-……..-……

b) Determine the average flow time, average tardiness, and average number of jobs at the work center.
	
	Aft
	At
	Aj

	FCFS
	………………
	………………
	………………

	SPT
	………………
	………………
	………………

	EDD
	………………
	………………
	………………

	CR
	………………
	………………
	………………


c) Compare the results of the four rules? Which is the best? Why?
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

Exercise 3
The matrix below contains information about a workstation’s job. 
	
	Processing time (hours)
	Pieces/task
	Setup time (hours)
	Due date (hours)

	A…………….
	0,14
	45
	0,7
	4

	B…………….
	0,25
	14
	0,5
	10

	C…………….
	0,1
	18
	0,2
	12

	D……………
	0,25
	40
	10
	20

	E……………..
	0,1
	75
	0,5
	15


Determine the total job time for each job by computing the total processing time for the job and then adding in the setup time.
a) Identify the processing  sequence that would result using

FCFS rule: ……-……-……..-…….-……


SPT rule: ……-……-……..-…….-……


EDD rule: ……-……-……..-…….-……


CR rule:……-……-……..-…….-……

b) ) For each method determine the average flow time, average tardiness, and average number of jobs at work center!
	
	Aft
	At
	Aj

	FCFS
	………………
	………………
	………………

	SPT
	………………
	………………
	………………

	EDD
	………………
	………………
	………………

	CR
	………………
	………………
	………………


c) Compare the results of the four rules? Which is the best? Why?
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

SOLUTION

Exercise 1.

a) FCFS: ABCDEF

	Job/ product
	Processin time (days) 
	Due date (days)

(2)
	Flow time

(3)
	Days tardy (0 if negative)

(3)-(2)

	A
	2
	7
	2
	2-7=-5(0

	B
	8
	16
	2+8=10
	10-16=-6(0

	C
	4
	4
	10+4=14
	14-4=10

	D
	10
	17
	14+10=24
	25-17=7

	E
	5
	15
	24+5=29
	29-15=14

	F
	12
	18
	29+12=41
	41-18=23

	 
	41
	 
	120
	54
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b) SPT: ACEBDF

	Job/ product
	Processin time (days) 
	Due date (days)

(2)
	Flow time

(3)
	Days tardy (0 if negative)

(3)-(2)

	A
	2
	7
	2
	2-7=-5(0

	C
	4
	4
	2+4=6
	6-4=2

	E
	5
	15
	5+6=11
	11-15=-4(0

	B
	8
	16
	11+8=19
	19-16=3

	D
	10
	17
	19+10=29
	29-17=12

	F
	12
	18
	29+12=41
	41-18=23

	 
	41
	 
	108
	40
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c) EDD: CAEBDF

	Job/ product
	Processin time (days) 
	Due date (days)

(2)
	Flow time

(3)
	Days tardy (0 if negative)

(3)-(2)

	C
	4
	4
	4
	4-4=0

	A
	2
	7
	4+2=6
	6-7=-1(0

	E
	5
	15
	5+6=11
	11-15=-4(0

	B
	8
	16
	11+8=19
	19-16=3

	D
	10
	17
	19+10=29
	29-17=12

	F
	12
	18
	29+12=41
	41-18=23

	 
	41
	 
	110
	38
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d)

	Job
	Proc. time (days) 
	Due date (days)


	CR0
	CR4
	CR16
	CR18
	CR23

	A
	2
	7
	(7-0)/2=3,5
	(7-4)/2=1,5
	(7-16)/2=-4,5
	--------
	--------

	B
	8
	16
	(16-0)/8=2
	(16-4)/8=1,5
	(16-16)/8=0
	(16-18)/8=-0,25
	(16-23)/8=-0,875

	C
	4
	4
	(4-0)/4=1
	-------
	-------
	-------
	-------

	D
	10
	17
	(17-0)10=1,7
	(17-4)/10=1,3
	(17-16)/10=0,1
	(17-18)/10=-0,1
	(17-23)/10=-0,6

	E
	5
	15
	(15-0)/5=3
	(15-4)/5=2,2
	(15-16)/5=-0,2
	(15-18)/5=-0,6
	-------

	F
	12
	18
	(18-0)/12=1,5
	(18-4)/12=1,17
	-----
	---------
	


CR: CFAEBD

	Job/ product
	Processin time (days) 
	Due date (days)

(2)
	Flow time

(3)
	Days tardy (0 if negative)

(3)-(2)

	C
	4
	4
	4
	4-4=0

	F
	12
	18
	4+12=16
	16-18=-2(0

	A
	2
	7
	16+2=18
	18-7=11

	E
	5
	15
	18+5=23
	23-15=8

	B
	8
	16
	23+8=31
	31-16=15

	D
	10
	17
	31+10=41
	41-17=24

	 
	41
	 
	133
	58
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Exercise 2
a)

FCFS(A,B,C,D

SPT(D,C,B,A

EDD(C,B,D,A

	Product
	Processing time (day)
	Due date (day)
	CR1
	CR2
	CR3
	CR4

	A
	14
	20
	1,429
	first
	first
	first

	B
	10
	16
	1,600
	0,200
	-0,5
	-1,1

	C
	7
	15
	2,143
	0,143
	second
	second

	D
	6
	17
	2,833
	0,500
	-0,66667
	third


CR(A,C,D,B

b)

	 
	Aft
	At
	Aj

	FCFS
	26,50
	11,00
	2,86

	SPT
	19,75
	6,00
	2,14

	EDD
	21,00
	6,00
	2,27

	CR
	24,75
	9,25
	2,68


Exercise 3
a)

FCFS(A,B,C,D,E

SPT(C,B,A,E,D

EDD(A,D,C,B

	Product
	Processing time (day)
	Due date (day)
	CR1
	CR2
	CR3
	CR4
	CR5
	

	A
	7
	4
	0,571
	first
	first
	first
	first
	first

	B
	4
	10
	2,500
	0,75
	-4,25
	-4,75
	fourth
	fourth

	C
	2
	12
	6,000
	2,5
	-7,5
	third
	third
	third

	D
	20
	20
	1,000
	0,65
	second
	second
	second
	second

	E
	8
	15
	1,875
	1
	-1,5
	-1,75
	-2,075
	fifth


CR(A,D,C,B,E

_1396528769.unknown

_1396528894.unknown

_1396529239.unknown

_1396529280.unknown

_1396529282.unknown

_1396528908.unknown

_1396528814.unknown

_1396528880.unknown

_1396528793.unknown

_1396528624.unknown

_1396528659.unknown

_1396528579.unknown

