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Development of a Model for the Optimal Test Scheduling Considering Multiple Products
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Abstract — As a rule, when develop new product in company, multiple products that have similar function are devel-
oped simultaneously. These products are subjected to a group of tests covering quality, safety and durability. If the
schedule of tests is changed, the expected net presented value(NPV) of new products is changed. The tests should be
scheduled with the goal of maximizing the expected NPV of the new products. A model incorporated resource con-
straints with the sequencing of testing tasks of multiple products is proposed in this paper. Examples show that the pro-
posed model can handle stochastic task duration data represented by scenarios with probabilities.
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2. Motivating Example
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Table 1. Data for example

Product Test Die . ($) d;, (H)
1 0.60 200 6
A 2 0.98 150 7
B 3 0.80 150 6
4 0.90 150 5
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Cost_Product A($) : [200+0.6x1501+[13+(5x3)+(10x0)]=318
Cost_Product B($) : [150+0.8x150]+[(2x 18)+(6x7)+(10x4)]=388

Team 1

Team 2

Fig. 1. Scheduling after sequencing the tasks.

Table 2. The expected cost, completion time, income decrease, and total cost

Product Sequence of tests Expected cost($) Completion time(H) Income decrease($) Total cost($)
1-2 200 + 0.6x150 =290 13 13 +5x3+10x0=28 318
A 21 200 + 0.98x150 = 346 13 13 +5x3+10x0=28 374
parallel 200 + 150 =350 7 7+5x0+10x0=7 357
354 150 +0.8x150 =270 11 2x11+6x0+10x0=22 292
B 43 150 +0.9x150 = 285 11 2x11 + 6x0 + 10x0 =22 307
parallel 150 + 150 =300 6 2x6+ 60+ 10x0=12 312
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4. Tllustrative Examples

4-1. Example 1

xﬂ]o@W} 2Re] AEell thalA 22t 47)e) BlAES aeliof
she A9 weldnal HaES £ ol 9 7 2d
o]il 7} HIAES] “i% HIAE 30 W, 3 AR} 7} 2
3 A7to] Yol FE-& Table 30l Ael=lo] glct.

e TojA zﬂo}zz FES upRo R Slo] 919] Table 39| wlo]
ElE ARE3l0] 2 AE Fig. 40 elaisivt. 13del vhet ol
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o] A& Al 735 w13} 4 HIAES Aot Fofl 1t 39 E|
AEE Fasla, AlF BY A9 29 HIAEE 14y 33 BAET}
353 Foll ko 41 BIAES 1 HIAER dFehd aE
F AEE ahar Qlok. FE3E Fig, 4ol B nlel o] 19 'S A
F A9 1, 44 HlAES AFE BY 1, 4 HAES S83ta 2
He UmA] HAEES a3ttt

4-2. Example 2
Pr ”WH A= 371<] A Fh oo HAES 3
ARl BIAES HO| = 450]aL 7 |
sy HEEE, HAE £ g, F9 AR Table 49} k.

Table 3. Data for example 1
Product  Test p; ¢; d; P(d)
1 0.807 75,500 {13, 14,15} {0.2,0.6, 0.2}

A 20775 105500 {11,12,13}  {0.3,04,03}
30889 222700 {8,9,10}  {0.3,0.5,02}
4 0900 285000 {14,15,16} {0.25,0.5,0.25}
1 0970 75500 {12,13,14}  {0.2,0.7,0.1}

s 2 0903 105500 {16,17,18}  {0.4,04,0.2}
30925 222,700 {15,16,17}  {0.3,0.3,0.4}
4 0907 285000 {19,20,21}  {0.3,0.5,0.2}
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ream @A@
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-~ ~~
Team 2 (B3 —————/B2)
\_/ 7/
Team 1 ‘—d »—»‘—»(84)
/ \ SN
Team 2 (B3, @ !\B_Q/. @
Fig. 4. Optimal schedule of example 1.
Table 4. Data for example 2
Product Test p; c; d;
1 1 8 150
2 1 8 100
3 1 5 120
4 0.84 1 10
5 0.98 49 90
A
6 1 111 180
7 0.95 6 30
8 1 174 200
9 1 62 270
10 1 1 20
1 1 16 90
2 0.87 113 15
3 0.91 1 5
4 1 13 90
- 5 1 53 60
6 1 9 30
7 1 117 90
8 1 40 90
9 1 57 150
10 1 23 90
1 1 10 30
2 1 15 25
3 1 6 60
4 0.84 1 10
5 1 92 40
¢ 6 1 46 5
7 0.95 1 20
8 1 38 120
9 0.94 1 60
10 1 42 15
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Fig. 5. Optimal schedule of example 2.
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Fig. 6. Optimal schedule of example 2.
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