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and Sequencing on Parallel Processors—
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Abstract

This paper considers scheduling a set of n-jobs on m-paraller identical processors in which all jobs have
the common due date. _

The objective of the problem is to minimize the weighted mean absolute deviation of job completion
times about such common due dates under the assumption that each job has a different weight. and to
determine the optimal value of a common due date. We propose four heuristic solution methods based on
several dominance conditions, and its solution procedure is illustrated with numerical examples.

The performance comparison is made among four heuristic scheduling procedures.
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Table 1 Example Data

| Job 1 2 3 4 5 6 7 8 9 10 11 12 13
P; 16 19 26 5 21 32 50 44 8 28 14 33 25
Wj 4 7 4 5 3 2 5 6 1 3 6 2 8

P;/W; 4 2.71 6.5 1 7 16 10 7.33 8 9.33 2.33 16.5 3.13

d=MS=73 €y P;=321
Table 2 Step-to-Step Results from Heuristic 1

S K* 7[;{] sl !f‘: K‘i
tep e Early I Late
1 12 | M, B 12 ]
2 6 | M, | B 6
3 7 | My | B 7
4 0 | M A [ 10
5 ( 9 | M, | A 9
6 8 | My | A 8
7 5 M, | B 12, 1 10
8 M, | B 6, 3 9
|9 M; | B 7,5 8
10 13 | M, | A 12, 1 11, 10
11 f 2 | M, | A 6, 3 2, 9
12 1 | My, | A 7, 5 13, 8
13 | 4 | My | B |75 14 Js,z1
*K=jcu P/Wj| d
Mlga | 8 [ 6|1 28 |
272 305 335 363
Mo § [ a2 [ 2 [ 1 [8]
263 295 340 348
MaDZ | 50 [ 21 [s] 25 ] "
245 295 316 346 390
321

d*=76 Z(S)=21.66
Fig. 2 The schedule generated by H1
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Table 3 Step-to-Step Results from Heuristics 2

‘ - o
Swep | K* | Z W Eweaw, | A U §’Earlyr A
1 12 | M, B 12
2 6 0 9 M., B 6
3 7 M, B 7
4 8 1™, | B |12 8
5 10 9 10 | M, | B 6, 10
6 9 | M, B 7, |
7 5 M, A 12, 8 5
8 3 19 11 M, A 6, 10 3
9 1 M, A 7, 9 1
10 13 ) M, B 12, 8, 11 5
11 2 19 32 M, B |6, 10, 13 3
12 11 M, B |7 9 2 1
13 4 40 16 M, A 12, 8 11} 4,5 |
*K=jeU [P/W)
d
M, DL B [ ] 2]
230 263 307 {326 347
Dé | 22 | = | = 26 |
236 268 296 347
o f | 50 [s] 19 [ 16 ]
244 294 302 337
321
d*=91 Z15)=14.39
Fig. 3 The schedule generated by H2
Table 4 Step-to-Step Results from Heuristic 3
St K* | «a 8, | A | wg = A
°p ! ! = Early Late
1 12 1 M, B 12
2 6 1 M. B 6
3 7 1 M, B 7
4 10 2 1 M, A 12 10
5 9 2 1 M, A 6 9
6 8 2 1 M, A 7 8
7 5 2 2 M, B 12, 3 10
8 3 2 2 M, B 6, 1 9
9 1 2 2 M, B 7, 5 8
10 13 3 2 M, A 12, 3 2, 10
11 2 3 2 M, A 6, 1 13, 9
12 11 3 2 M, A 7, 5 11, 8
13 4 3 2 M, A 12,3 4| 2 10

*K=]culP,/W,/



d
m[§ | 33 | 26 5| 19 ] 28 |
257 290 316 340 368
MZB{ ] 32 [ 16] 25 [s]
273 305 346 354
Ms[ ¥ | 50 [ 2 4] "
250 00 ! 836 379

d*=71 Z(S)=20.68
Fig. 4 The schedule generated by H3

Table 5 Step-to-Step Results from Heuristic 4

< A

Step p* A e Earl:: 1Late

1 M, | B 12

2 M, | B 6

3 |12 | My | B 7

1 6 | M, | A 10

5 | 10 | Mp | A 9

6 3 | My | A 8

7 | 13 | M, | B | 12, 3 10

8 M, | B 6, 1 9

9 M; | B , 5 8

10 | 1| M | A | 123 | 2 10

1m {11 | M | A L1 |13,

12 | 9| M| A .5 |1, s

13 | 4 | M | B |12,3,4] 2 10

* p=}rgemal; P/ Wit

d
[ s [ w5
257 290 316 340 368
M|y | 32 [16 25 |o]
273 305 346 354
Ma[§ [ 50 | 2t [l w0 ]
250 300 g5 3% 379

d*=66 Z(S)=20.32
Fig. 5 The schedule generated by H4
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Table 6 Random data

Data set 1 2 3 4 5 6
Processing time U1, 30) | U(1, 30) | U1, 50)| U1, 50) {U(1, 100){U(1, 100)
Weight factor U(1, 10) | U1, 20) | U@, 10)| U1, 20) U1, 10, | U1, 20) l
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Table 7 Comparison of Heuristics

DS, DS, DS, DS, DS, DS, A ]
(30, 10) | (30, 20) | (50, 10) | (50, 20) | (100, 10)|(100, 20)
H 1 0 2 1 0 0 4
H2 1 1 10 11 9 11 63
H3 3 2 0 2 4 4 15
H4 6 8 9 7 8 6 | u

Table 8 Results of 126 test problems

10 | 15 ] 18 [ 20 [ 30 [ 50 [ 100 | A
HI | 1 2 1 0 0 0 4
H2 | 14 | 14 | 9 ] 13 [ 38 2 | 63
H3 [ o 0 0 0 2 8 [ 15
He | 3 4 6 5 6 | 12 | 8 | u

Table 9 Comparison of processors

2 3 5 A
H1 0 3 1 4
H2 17 18 28 63

H3 [ 10 [ 3 | 2 | 15 |

H4 15 18 TS

Table 8ol 4 wel 274 74 27 cht AW ¥eb $78 2489 A4eks WEsb Beh A BEt 5
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