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Appendix D

Tables with computational results

D.1 Default setting: computational results for spe-
cific tbj and specific T



Appendix D. Tables with computational results

.1.1 Comparison of the computation times
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Table D.1: Minimum, maximum and average execution times in milliseconds for 1" = 5



D.1. Default setting: computational results for specific tb5 and specific T’
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Table D.2: Minimum, maximum and average execution times in milliseconds for 1" = 10
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Table D.3: Minimum, maximum and average execution times in milliseconds for 1" = 15



D.1. Default setting: computational results for specific tbj and specific T’
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Table D.4: Minimum, maximum and average execution times in milliseconds for T" = 20
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Table D.5: Minimum, maximum and average execution times in milliseconds for 1" = 25



D.1. Default setting: computational results for specific tbj and specific T’
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Table D.6: Minimum, maximum and average execution times in milliseconds for T" = 30
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.1.2 Comparison of the objective values
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D.1. Default setting: computational results for specific tbj and specific T’

Table D.7: Objective values compared to objective value of TBP30 method for 1" =5
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Table D.8: Objective values compared to objective value of TBP30 method for 1" = 10
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Table D.9: Objective values compared to objective value of TBP30 method for 1" = 15
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Table D.10: Objective values compared to objective value of TBP30 method for T" = 20
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Table D.11: Objective values compared to objective value of TBP30 method for T = 25
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Table D.12: Objective values compared to objective value of TBP30 method for T" = 30
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.1.3 Removing trivial data

Table 13: Use of non-trivial data compared to use of trivial data for T =5
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Table 16: Use of non-trivial data compared to use of trivial data for T" = 20
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Table 17: Use of non-trivial data compared to use of trivial data for T" = 25
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Table 18: Use of non-trivial data compared to use of trivial data for T" = 30
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Table 19: Impact of order plan representations and dominance heuristics for T' = 5
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Table D.20: (Unique) best order plan representations or dominance heuristics for 7' = 5
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Table 21: Impact of order plan representations and dominance heuristics for 7' = 10
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Table D.22: (Unique) best order plan representations or dominance heuristics for 7" = 10
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Table D.24: (Unique) best order plan representations or dominance heuristics for 7' = 15
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Table 25: Impact of order plan representations and dominance heuristics for T" = 20
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Table D.26: (Unique) best order plan representations or dominance heuristics for T = 20



D.1. Default setting: computational results for specific tbj and specific T’

29

- ce égc Sc L€ 0¢c 0 St - ocl 9'8 OLE  80FL /29 St €9 [Ha % bay
- 18 09 99 8. S L 8¢ - 8Ll 0L 801 A cs 14 29 | Habay | dnv3
- Ll €l 9l 9l cl 9 €l - 6!} 6!} 6!} 6!} 8l cl 8l Jdw #
- L'¢ 8l Sc 9'c 8l €0 91 - 6°'Gl €0l GGl (=] A} 60 89 |Ha % bay
- 29 8¢ S 8G 8¢ 9 514 - VA4S 16 34" ovl IZA €l 99 | Habay |dw43
- Sl Si Sl Si S L €l - 0c 8l 0c 6!} 6!} L 6!} Jdwi #
- €c 0¢c gc gc L'l 10 20 - 9'9 9'G €9 9'9 vy €0 €0 |Ha % bay
- 99 98 29 <9 cs 14 8l - LLL 86 LEL LLL €8 S Li- | wabay | aara | IN
- Si vl 145 vl €l € cl - 8l Ll 8l 8l 9l 14 0l Jdwi #
- L'S 1A% 9V 1A% L'y €0 67 - 19 09 09 19 L'S 2’0 G2 |Wa % bay
- yxas LEL SH ¢kl 9Lt 8 =4 - S8 €8 c8 S8 clL cl vy | #1abay | aa3o
- 8l L1 Ll Ll Ll 9 0c - Ll Ll Ll 9l Sl 0l Ll Jdw #

8y L'€S 1'6¢€ L'ey  €ey 0¢y - - 6'89 cgal (o 2] S99 1'19  G'€9 - - |Wa % bay

/vle  0.S¢ €61 860c /80c /80c - - yove  €v9€  /LS/¢ 19€€ 880€ <ccce - - wabay | nidy

0c 0c 0c 0c 0c 0c - - 0c 0c 0c 0c 0c 0c - - Jdw #

- '€ gc L ce 0c 0 81 - ocl 0'6 SHL S €9 St Zv |#Ha % Bay
- 8 19 69 18 SS L 144 - 9€l €6 8cl 8¢l 9 14 8y | #abay | dAv3
- L1 €l L1 L1 cl 9 St - 6!} 6!} 6!} 6!} Ll cl 8l Jdw #
- 8¢ 8l Sc 9'c 8l €0 /'l - 9/l col 09 G911 06 80 S'9 |Ha % bay
- 29 8¢ S 65 8¢ 9 Ly - cslt c6 44 14 LL €l 09 | Habay |dw43
- Si St St St St L €l - 0c 8l 6!} 6} 6!} 0l 8l Jdw #
- €c 0c gc gc L'l I'0 80 - L0l c'8 €6 86 ] 90 ¥'¢ |Ha % bay
- 99 98 29 S9 cs 14 6!} - 9Ll 6 601 43 6. 8 9- wabay |aara| 1L
- St 14 14 14 €l € cl - 6!} 8l 6!} 6!} Ll S L Jdw #
- L'S A% 9V Sy L'y co L'S - 29 09 6'G 29 ] 60 8¢ |Ha%bay
- X 4 LLL VL 9Ll 8 6¢l - €8 08 8. €8 69 Ll IS | wabay |aa3lo
- 8l L1 L1 L1 L1 9 0c - L1 L1 L1 L1 9l 0l L1 Jdw #

8y 0'€s 1'6¢€ L'ey  Gey 0¢y - - 6'29 9L 6°'€S 6'¢9 019 ¢€€9 - - |Wa % bay

c9lc 08S¢ €¥6L Olle ZO0lc 960¢ - - 96€€  ¥9S€  ¥89¢  G/¢€ 620€ 9GIE - - $abay | nidy

(V4 0c (V4 (V4 0c (V4 - - (V4 (V4 (V4 (V4 (V4 (V4 - - Jdwi #

N14/10S AAQ/LOS AdN/1OS dg4/10S ddg/10s

a4/10s 10s/09 08/0d

N14/10S AAQ/LOS AdN/1OS ag4/10S dg/10S d4/10S 10S/08 08/0d

L=l

0=Io

Table 27: Impact of order plan representations and dominance heuristics for T' = 25
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Table D.28: (Unique) best order plan representations or dominance heuristics for T = 25
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Table 29: Impact of order plan representations and dominance heuristics for 7" = 30
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Table D.30: (Unique) best order plan representations or dominance heuristics for T = 30
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Table D.31: Objective values compared to best objective value among combinations for

T =5
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Table D.32: Objective values compared to best objective value among combinations for
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T =10



D.1. Default setting: computational results for specific tbj and specific T’

37

- 0 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 | enbun #
- 4 0 4 4 0 0 0 0 - 9 S 9 9 14 € € € 1Iseg # | dINV3
- €€l L€l €€l €€l 8€L 8¥L 6%l O0LL| - 1’82 €¥E €82 282 89¢ 90v LO¥ §2v|HaA %Oy
- 0 0 0 0 0 0 0 0 - b 0 0 0 0 0 0 0 | enbun #
- € € 4 € 4 0 0 0 - L € S 9 € € € € 1Iseg # | dINJ3
- FLE ZHE FRE OFLE LZLL O€L S€L 9VE| - /8 868 €8€ 6L€ OV €2r L2y 2Sh |HA % Dbay
- 0 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 | enbun #
- b b b b b b b b - 14 14 14 12 14 14 14 14 1Iseg# | @ar3d | IN
- SPL ¥l SvL SvE 8¥L 291 9L 28L| - 08¢ 28 88€ 6.L€ 2TOv vevr Ser L2h|Ha%bay
- 0 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 | enbun #
- 14 14 14 14 14 0 0 0 - 14 14 14 14 14 14 14 € Iseg # | @aad3lo
- 'YL OvE 2¥L 2vL OvE 261 961 9€2| - OPE €VE L'VE L'¥E vVE 89 898 Vv |HA % Bay
0 1 0 0 0 0 0 - - 0 b 0 0 0 0 0 - - | enbiun #
0 L 0 0 0 0 0 - - 0 4 0 0 0 0 0 - - 1Iseg # | Nldd
'L Z¥L L'9E 62E ¥'EE 6GE 8€9 - - [019 855 0L €9 869 6%9 098 - - |#a % Bay
- 0 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 | enbun #
- 4 0 4 4 0 0 0 0 - 0L 9 0L O S 14 14 14 1Iseg # | dINV3
- €€l L€l €€l €€l 8€L 8¥L 6%l O0LL| - G6L 292 96l L6l 882 V¥2E LTE PYE|HA%DOAY
- 0 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 | enbiun #
- € € 4 € 4 0 0 0 - 14 € € 12 € € € 4 1seg # | dINd3
- G0L 2O0L SOF GOF 2L 22L 2€L €vL| - L2 L'SE ¥'€E€ 62 19 98C 6'8¢ 09F |HA%DOAY
- 0 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 | enbun #
- 0 0 0 0 0 0 0 0 - 14 14 14 12 14 14 14 14 Iseg# |aara| 1
- 6%l L'SL 6vL 6VE 2SL S91 89L ¥8L| - 68¢ ¥6E S6E 068 60V 0Cy YEY L'€Y |HA%DOAY
- 0 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 | enbun #
. 14 14 14 14 14 b b 0 - 14 14 14 12 14 14 14 € Iseg # | @aa3lo
- 0%k O%L V¥E FvE OFL L'6L €61 2€2| - 0Ge 1'Se I1'SE 0GE 2Ge Vv/IE G/E +'Eb |HA %Oy
0 1 0 0 0 0 0 - - 0 0 0 0 0 0 0 - - | enbiun #
0 L 0 0 0 0 0 - - 0 b 0 0 0 0 0 - - 1Iseg # | Nldd
Gl 6%l ¥9¢ € L'€E ¥Se 0¥9 - - 029 2SS 20, G€9 169 6%9 098 - - | #a % Bay
Nld GAQ GdW dg4 a9 a4 10S 29 Od [nld QAd adw ag4 a9 a4 10S 29 Od

L=lo 0=lmn

Table D.33: Objective values compared to best objective value among combinations for
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T =15



D.1. Default setting: computational results for specific tbj and specific T’
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Table D.34: Objective values compared to best objective value among combinations for
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Appendix D. Tables with computational results

T =20



D.1. Default setting: computational results for specific tbj and specific T’
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Table D.35: Objective values compared to best objective value among combinations for
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T =25



D.1. Default setting: computational results for specific tbj and specific T’
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Table D.36: Objective values compared to best objective value among combinations for
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Appendix D. Tables with computational results

T =30
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D.2 Number of machine groups

X/Y = indicates that we compare objective value in Variant Y with objective
value in Variant X;

# Impr = number of times Variant Y improves Variant X;

Avg % Diff = average proportional difference between objective values found by

Variant Y and Variant X as compared to the objective values found by
Variant X;
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PC/BC  BC/SCT SCT/FD SCT/BD SCT/FBD SCT/MPD SCT/DYD SCT/FTU
u=3 # Tmpr - - 240 240 240 240 240 240
Avg % Dift - - 60.6 55.1 60.9 52.7 69.8 62.6
RFTU | u=5 # Tmpr - - 240 240 240 240 240 240
Avg % Dift - - 52.5 51.3 55.1 48.7 63.3 57.3
=7 # Tmpr - - 240 240 240 240 240 240
Avg % Dift - - 49.6 48.2 51.3 43.8 59.5 53.5
u=3 # Tmpr 183 40 176 180 180 179 181 -
Avg % Dift 7.6 0.3 12.9 13.6 13.6 13.3 13.9 -
EODD | u=5 # Tmpr 171 42 165 172 172 170 173 -
Avg % Dift 4.3 0.3 5.0 5.3 5.3 5.2 5.5 -
=7 # Tmpr 154 25 137 132 132 134 144 -
Avg % Dift 1.9 0.1 2.1 2.1 2.1 2.1 2.3 -
u=3 # Tmpr 111 12 145 176 174 167 176 -
Avg % Dift 4.5 0.1 7.4 16.3 15.6 13.7 16.6 -
EJDD | u=5 # Tmpr 122 38 134 149 146 142 152 -
Avg % Dift 1.5 0.3 2.8 5.9 5.5 4.8 6.0 -
=7 # Tmpr 101 28 94 116 113 104 117 -
Avg % Dift 0.6 0.1 1.1 2.3 1.8 1.9 2.4 -
u=3 # Tmpr 178 49 141 174 174 147 176 -
Avg % Dift 6.8 0.5 5.6 17.2 16.6 6.4 17.9 -
EFMP | u=5 # Tmpr 161 71 154 165 165 152 169 -
Avg % Dift 4.1 0.6 3.9 74 6.9 4.4 7.7 -
=7 # Tmpr 130 54 136 162 163 144 165 -
Avg % Dift 1.7 0.6 2.8 4.2 4.2 3.0 4.3 -
u=3 # Tmpr 168 64 141 169 170 156 175 -
Avg % Dift 6.2 1.2 5.0 13.3 12.8 8.8 13.7 -
EAMP | u=5 # Tmpr 158 75 135 157 159 142 160 -
Avg % Dift 2.8 0.7 3.4 5.8 5.7 4.4 6.0 -
=7 # Tmpr 123 58 128 158 159 141 162 -
Avg % Dift 1.1 0.5 2.7 4.2 4.2 3.3 4.3 -

Table D.37: Impact of order plan representations and dominance heuristics for the T
Variant
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X/Y = indicates that we compare objective value in Variant Y with objective
value in Variant X;

# Impr = number of times Variant Y improves Variant X;

Avg % Diff = average proportional difference between objective values found by

Variant Y and Variant X as compared to the objective values found by
Variant X;
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PC/BC  BC/SCT SCT/FD SCT/BD SCT/FBD SCT/MPD SCT/DYD SCT/FTU
u=3 # Tmpr - - 240 240 240 240 240 240
Avg % Dift - - 60.6 55.1 60.9 52.7 69.8 62.6
RFTU | u=5 # Tmpr - - 240 240 240 240 240 240
Avg % Dift - - 52.5 51.3 55.1 48.7 63.3 57.3
=7 # Tmpr - - 240 240 240 240 240 240
Avg % Dift - - 49.6 48.2 51.3 43.8 59.5 53.5
u=3 # Tmpr 185 35 174 179 179 177 179 -
Avg % Dift 7.6 0.3 12.2 12.6 12.6 12.3 12.8 -
EODD | u=5 # Tmpr 173 45 165 172 173 171 174 -
Avg % Dift 4.2 0.3 4.9 5.2 5.3 5.1 5.4 -
=7 # Tmpr 153 25 139 130 133 135 144 -
Avg % Dift 2.1 0.1 2.1 2.0 2.0 2.0 2.3 -
u=3 # Tmpr 107 15 147 175 172 167 175 -
Avg % Dift 4.1 0.1 6.8 15.3 14.5 12.5 15.6 -
EJDD | u=5 # Tmpr 118 37 138 152 150 144 155 -
Avg % Dift 1.7 0.2 2.9 6.0 5.5 4.9 6.0 -
=7 # Tmpr 102 27 91 110 108 98 1t -
Avg % Dift 0.5 0.1 1.0 1.9 1.7 1.4 1.9 -
u=3 # Tmpr 175 44 143 174 175 149 176 -
Avg % Dift 6.8 0.4 5.8 17.1 16.6 6.6 17.7 -
EFMP | u=5 # Tmpr 156 69 153 163 165 150 168 -
Avg % Dift 3.1 0.6 3.9 7.1 6.7 4.4 74 -
=7 # Tmpr 127 55 135 161 163 145 164 -
Avg % Dift 1.8 0.5 2.8 45 4.4 3.1 4.6 -
u=3 # Tmpr 171 62 142 164 165 155 169 -
Avg % Dift 6.3 1.1 5.1 13.3 12.7 9.4 13.6 -
EAMP | u=5 # Tmpr 155 69 134 158 160 143 163 -
Avg % Dift 3.0 0.6 3.5 5.9 5.8 4.4 6.2 -
=7 # Tmpr 123 65 123 156 157 136 158 -
Avg % Dift 1.2 1.1 2.5 4.3 4.2 2.9 4.4 -

Table D.38: TImpact of order plan representations and dominance heuristics for the NT
Variant
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pC BC SCT FD BD FBD MPD DYD FTU

u=3| - - 0 37 10 11 6 172 27

RETU | u=5| - - 0 20 0 3 8 185 28
u=7| - - 0 3 1 4 3 202 31

u=3| 49 58 59 190 215 208 200 229 -
EODD |u=5| 51 64 67 187 195 196 184 223 -
u=7| 64 92 96 201 198 198 198 230 -

u=3| 54 64 64 90 209 190 133 222 -

T | EJDD |u=5| 73 &8 & 122 198 179 154 219 -
u=7 | 102 111 112 162 210 196 180 223 -

u=3| 43 59 64 &1 176 157 81 210 -

EFMP |u=51| 55 68 71 117 173 161 121 215 -
u=7| 55 69 74 131 179 187 135 205 -

u=3| 50 62 65 98 199 184 120 224 -
EAMP |u=5| 53 7 80 121 180 175 130 213 -
u=7| 51 71 7r 132 187 191 149 211 -

u=3| - - 0 35 7 12 8 175 30

RETU | u=5| - - 0 21 2 4 4 187 27
u=7| - - 0 2 1 4 3 209 27

u=3 | 48 59 61 194 212 207 199 227 -
EODD | u=5] 51 62 66 184 194 196 181 222 -
u=7| 65 92 96 204 195 198 198 230 -

u=3| 56 65 65 90 208 183 132 228 -

NT | EJDD |uw=5| 73 77 79 123 202 177 152 219 -
u=7 | 103 110 111 160 207 191 174 218 -

u=3 | 43 61 64 & 182 164 81 213 -

EFMP | u=5| 57 68 71 115 170 161 118 210 -
u=7| 56 70 75 130 180 184 135 205 -

u=3 |49 68 71 98 197 185 125 220 -
EAMP | u=5| 55 73 77 123 178 170 128 218 -
u=7{ 51 72 81 132 191 192 144 213 -

Table D.39: Best order plan representations or dominance heuristics
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Appendix D. Tables with computational results

Avg % Diff

# Best

average proportional difference of the objective values of the
combinations with regard to the best known objective values among
the combinations;

number of times a combination has the best known objective value

among the combinations;
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pCc BC SCT FD BD FBD MPD DYD FTU

u=3 | Avg % Diff | - - 82.1 59.6 615 56.8 65.8 44.7 555

# Best - - 0 2 6 6 2 40 11

RFTU | u=b | Avg % Diff | - - 72.4 46.7 48.1 444 50.7 323 42.1
# Best - - 0 3 0 0 1 40 2

u=7 | Avg % Diff | - - 67.0 386 393 364 444 237 33.2
# Best - 0 0 0 0 2 53 5

u=3 | Avg % Diff | 40.8 36.8 36.6 274 266 266 269 26.4 -
# Best 38 39 39 58 63 63 61 64 -

EODD | u=5| Avg % Diff | 31.7 28.6 285 24.6 245 245 246 243 -
# Best 11 14 14 27 27 27 27 29 -

u=T7 | Avg % Diff | 24.0 22,5 224 20.7 20.7 20.7 207 205 -
# Best 10 13 13 20 19 19 20 20 -

u=3 | Avg % Diff | 33.2 30.7 30.6 252 173 182 20.0 16.8 -
# Best 43 47 47 51 81 73 66 84 -

EJDD | u=5| Avg % Diff | 274 26.6 264 24.5 229 232 23.7 228 -
# Best 16 19 19 20 24 24 22 26 -

u=7 | Avg % Diff | 20.5 20.0 20.0 19.1 18.0 186 184 18.0 -
# Best 16 16 16 23 26 23 27 28 -

u=3 | Avg % Diff | 389 353 35.0 323 235 244 316 226 -
# Best 35 41 41 43 65 66 44 73 -

EFEMP | u=5| Avg % Diff | 25.5 228 224 193 16.5 170 19.1 16.2 -
# Best 18 23 23 35 52 46 37 63 -

u=7 | Avg % Diff | 187 17.3 16.9 145 133 133 143 132 -
# Best 15 18 22 36 50 50 38 o7 -

u=3 | Avg % Diff | 35.7 31.5 31.0 275 206 214 245 204 -
# Best 41 44 44 49 79 70 59 80 -

EAMP | u=5 | Avg % Diff | 22.1 19.9 194 171 14.7 148 162 145 -
# Best 25 31 31 42 o8 61 44 65 -

u=7| Avg % Diff | 174 16.5 16.1 13.8 125 125 133 124 -
# Best 14 20 21 36 46 50 40 52 -

Table D.40: Objective values compared to best objective value among combinations for T
Variant
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Avg % Diff

# Best

average proportional difference of the objective values of the
combinations with regard to the best known objective values among
the combinations;

number of times a combination has the best known objective value

among the combinations;
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pCc BC SCT FD BD FBD MPD DYD FTU

u=3 | Avg % Diff | - - 82.0 59.3 62.3 5H56.8 652 440 549
# Best - - 0 2 5 6 3 54 8

RFTU | u=5 | Avg % Diff | - - 724 46.7 479 439 50.5 31.3 414
# Best - - 0 6 0 0 1 48 2

u=T7 | Avg % Diff | - - 67.0 387 389 356 443 231 321
# Best - - 0 0 1 0 2 48 5

u=3 | Avg % Diff | 41.4 37.1 36.9 288 283 283 285 281 -
# Best 3739 39 55 58 58 56 60 -

EODD | u=5| Avg % Diff | 31.4 283 282 244 242 241 243 24.0 -
# Best 11 13 13 27 26 27 27 29 -

u=7 | Avg % Diff | 24.1 224 223 20.7 208 20.7 20.7 205 -
# Best 10 13 13 22 18 18 21 21 -

u=3 | Avg % Diff | 33.6 31.5 314 265 194 20.2 222 189 -
# Best 4 48 48 51 79 70 61 82 -

EJDD | u=5| Avg % Diff | 26.3 25.2 25.1 23.0 21.1 21.6 219 21.1 -
# Best 21 24 24 25 32 32 28 35 -

u=7| Avg % Diff | 20.8 20.4 20.3 19.5 188 19.0 19.2 188 -
# Best 17 18 18 24 25 24 26 26 -

u=3 | Avg % Diff | 38.8 35.2 349 319 232 240 313 223 -
# Best 35 40 40 42 67 67 43 75 -

EFEMP | u=5| Avg % Diff | 25.8 23.8 234 203 181 185 20.1 178 -
# Best 18 22 22 35 46 43 36 58 -

u=7| Avg % Diff | 19.5 181 17.8 154 14.0 14.0 151 138 -
# Best 12 15 18 28 45 45 33 52 -

u=3 | Avg % Diff | 36.7 32.5 31.9 284 21.8 225 247 21.2 -
# Best 37 41 41 46 68 64 56 71 -

EAMP | u=5 | Avg % Diff | 22.2 199 194 169 144 146 16.0 14.2 -
# Best 23 29 29 41 59 61 45 69 -

u=7| Avg % Diff | 17.6 16.6 15.6 13.5 11.7 11.8 13.1 117 -
# Best 12 18 22 35 48 49 36 52 -

Table D.41: Objective values compared to best objective value among combinations for
NT Variant
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D.3 Utilization rates of the regular machine group

capacities
X/Y = indicates that we compare objective value in Variant Y with objective
value in Variant X;
# Impr = number of times Variant Y improves Variant X;
Avg % Diff = average proportional difference between objective values found by

Variant Y and Variant X as compared to the objective values found by
Variant X;
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PC/BC  BC/SCT SCT/FD SCT/BD SCT/FBD SCT/MPD SCT/DYD SCT/FTU
UM=70 # Impr - - 240 240 240 240 240 240
Aveg % Diff - - 63.3 55.6 61.8 56.2 71.6 64.9
RFTU UM=80 # Impr - - 240 240 240 240 240 240
Aveg % Diff - - 52.5 51.3 55.1 48.7 63.3 57.3
UM=90 # Impr - - 240 240 240 240 240 240
Aveg % Diff - - 47.5 44.7 47.9 41.0 55.8 49.7
UM=70 # Impr 166 36 174 177 176 176 177 -
Aveg % Diff 6.6 0.6 12.9 13.4 13.3 13.3 13.8 -
EODD UM=80 # Impr 171 42 165 172 172 170 173 -
Aveg % Diff 4.3 0.3 5.0 5.3 5.3 5.2 5.5 -
UM=90 # Impr 172 30 137 141 141 143 144 -
Aveg % Diff 2.8 0.1 1.7 1.7 1.7 1.8 1.9 -
UM=70 # Impr 135 14 148 159 161 161 164 -
Aveg % Diff 3.5 0.2 6.5 15.5 14.0 13.0 15.8 -
EJDD UM=80 # Impr 122 38 134 149 146 142 152 -
Aveg % Diff 1.5 0.3 2.8 5.9 5.5 4.8 6.0 -
UM=90 # Impr 123 17 92 106 102 102 109 -
Aveg % Diff 0.9 0.1 1.1 1.8 1.7 1.5 1.8 -
UM=70 # Impr 166 42 160 188 186 162 189 -
Aveg % Diff 5.9 0.7 9.2 20.8 20.4 10.0 21.2 -
EFMP UM=80 # Impr 161 71 154 165 165 152 169 -
Aveg % Diff 4.1 0.6 3.9 7.4 6.9 4.4 7.7 -
UM=90 # Impr 150 58 156 173 174 162 179 -
Aveg % Diff 1.7 0.3 3.0 4.1 4.4 2.8 4.7 -
UM=70 # Impr 156 63 148 176 178 165 179 -
Aveg % Diff 5.5 1.3 7.6 15.1 15.1 10.0 15.4 -
EAMP UM=80 # Impr 158 75 135 157 159 142 160 -
Aveg % Diff 2.8 0.7 3.4 5.8 5.7 4.4 6.0 -
UM=90 # Impr 153 58 151 172 175 160 179 -
Aveg % Diff 1.8 0.4 3.3 4.1 4.5 3.4 4.7 -

Table D.42: Impact of order plan representations and dominance heuristics for the T

Variant
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X/Y = indicates that we compare objective value in Variant Y with objective
value in Variant X;

# Impr = number of times Variant Y improves Variant X;

Avg % Diff = average proportional difference between objective values found by

Variant Y and Variant X as compared to the objective values found by
Variant X;
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PC/BC  BC/SCT SCT/FD SCT/BD SCT/FBD SCT/MPD SCT/DYD SCT/FTU
UM=70 # Impr - - 240 240 240 240 240 240
Aveg % Diff - - 63.3 55.6 61.8 56.2 71.6 64.9
RFTU UM=80 # Impr - - 240 240 240 240 240 240
Aveg % Diff - - 52.5 51.3 55.1 48.7 63.3 57.3
UM=90 # Impr - - 240 240 240 240 240 240
Aveg % Diff - - 47.5 44.7 47.9 41.0 55.8 49.7
UM=70 # Impr 165 34 174 177 177 176 177 -
Aveg % Diff 6.0 0.6 13.5 13.9 13.9 13.9 14.2 -
EODD UM=80 # Impr 173 45 165 172 173 171 174 -
Aveg % Diff 4.2 0.3 4.9 5.2 5.3 5.1 5.4 -
UM=90 # Impr 169 29 138 142 142 144 145 -
Aveg % Diff 2.5 0.1 1.8 1.8 1.8 1.9 2.0 -
UM=70 # Impr 129 16 145 159 160 158 162 -
Aveg % Diff 2.7 0.2 6.1 15.5 13.8 12.3 15.7 -
EJDD UM=80 # Impr 118 37 138 152 150 144 155 -
Aveg % Diff 1.7 0.2 2.9 6.0 5.5 4.9 6.0 -
UM=90 # Impr 125 17 93 106 103 103 107 -
Aveg % Diff 1.1 0.0 1.0 1.7 1.5 1.4 1.8 -
UM=70 # Impr 170 47 159 188 186 160 189 -
Aveg % Diff 6.6 0.8 8.9 20.5 19.8 9.7 20.8 -
EFMP UM=80 # Impr 156 69 153 163 165 150 168 -
Aveg % Diff 3.1 0.6 3.9 7.1 6.7 4.4 7.4 -
UM=90 # Impr 151 60 155 173 172 157 179 -
Aveg % Diff 1.8 0.3 3.1 4.2 4.5 3.0 4.9 -
UM=70 # Impr 145 69 150 176 179 163 180 -
Aveg % Diff 5.1 1.3 8.6 16.3 16.4 10.9 16.6 -
EAMP UM=80 # Impr 155 69 134 158 160 143 163 -
Aveg % Diff 3.0 0.6 3.5 5.9 5.8 4.4 6.2 -
UM=90 # Impr 152 57 148 174 175 157 178 -
Aveg % Diff 1.7 0.4 3.2 4.2 4.6 3.2 4.6 -

Table D.43: TImpact of order plan representations and dominance heuristics for the NT

Variant
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pC BC SCT F¥D BD FBD MPD DYD FITU

UM=70 | - - 0 37 1 7 9 159 34

REFTU | UM=80 | - - 0 20 0 3 8 185 28
UM=90 | - - 0 28 2 5 3 188 17
UM=70| 51 61 63 186 206 197 202 223 -

EODD | UM=80 | 51 64 67 187 195 196 184 223 -
UM=90 | 54 &7 96 208 209 212 211 229 -
UM=70| 69 73 73 106 208 176 147 228 -

T | EJDD | UM=80| 73 &3 & 122 198 179 154 219 -
UM=90| 91 110 114 159 186 178 168 202 -
UM=70| 40 51 51 & 189 170 88 221 -

EFMP | UM=80 | 55 68 71 117 173 161 121 215 -
UM=90 | 51 57 61 122 159 173 121 212 -
UM=70| 48 59 61 106 196 187 122 219 -
EAMP | UM=80 | 53 74 80 121 180 175 130 213 -
UM=90 | 49 61 61 122 156 168 130 211 -
UM=70 | - - 0 32 2 7 6 163 36

REFTU | UM=80 | - - 0 21 2 4 4 187 27
UM=90 | - - 0 21 1 6 2 192 24
UM=70| 51 62 63 189 207 200 205 225 -

EODD | UM=80 | 51 62 66 184 194 196 181 222 -
UM=90 | 55 &7 95 212 206 212 209 227 -
UM=70| 69 75 75 106 214 182 150 230 -

NT | EJDD | UM=80 | 73 77 79 123 202 177 152 219 -
UM=90| 93 110 114 161 185 185 168 205 -
UM=70| 43 51 51 89 188 176 94 219 -

EFMP | UM=80 | 57 68 71 115 170 161 118 210 -
UM=90 | 50 57 60 124 153 175 123 207 -
UM=70| 46 57 60 105 194 18R 121 222 -
EAMP | UM=R80 | 55 73 77 123 178 170 128 218 -
UM=90 | 48 62 62 122 161 173 132 210 -

Table D.44: Best order plan representations or dominance heuristics
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Avg % Diff = average proportional difference of the objective values of the
combinations with regard to the best known objective values among
the combinations;

# Best = number of times a combination has the best known objective value

among the combinations;
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pC BC SCT FD BD FBD MPD DYD FTU

UM=70 | Avg % Diff | - - 836 60.1 650 602 66.1 483 569

4 Best - 0 3 0 1 2 2% 3

RFTU [ UM=80 | Avg % Diff | - - 724 46,7 48.1 444 50.7 323 421
4 Best - O 3 0 0 1 0 2

UM=90 | Avg % Diff | - - 645 36.1 39.7 363 43.0 250 344

4 Best - 0 4 1 1 0 54 1

UM=70 | Avg % Diff | 43.2 39.4 39.2 304 299 30.1 30.0 29.7 -
# Best 32 35 35 46 48 47 50 49 -

EODD | UM=80 | Avg % Diff | 31.7 28.6 285 24.6 245 245 246 24.3 -
# Best 11 14 14 2T 27 27 27 29 -

UM=90 | Avg % Diff | 22.1 19.8 19.7 183 183 182 182 18.1 -
# Best 11 13 14 31 28 31 28 35 -

UM=70 | Avg % Diff | 36.9 35.4 354 310 233 254 258 230 -
# Best 41 4 44 49 69 61 59 71 -

EJDD | UM=80 | Avg % Diff | 27.4 26.6 26.4 245 229 232 237 228 -
# Best 16 19 19 20 24 24 22 26 -

UM=90 | Avg % Diff | 174 16.6 16.6 15.6 15.1 152 153 15.1 -
# Best 13 23 24 30 30 32 30 33 -

UM=70 | Avg % Diff | 40.3 36.6 36.2 30.1 21.5 21.3 29.7 21.2 -
# Best 25 31 31 43 77 71 46 86 -

EFEMP | UM=80 | Avg % Diff | 25.5 22.8 224 193 165 17.0 191 16.2 -
# Best 18 23 23 35 52 46 37 63 -

UM=90 | Avg % Diff | 19.7 183 181 15.6 14.7 145 158 14.2 -
# Best 12 12 12 23 28 36 24 38 -

UM=70 | Avg % Diff | 35.8 323 314 252 195 188 234 19.1 -
# Best 34 37 37 53 Tl 71 o8 78 -

EAMP | UM=80 | Avg % Diff | 22.1 199 194 17.1 14.7 148 16.2 145 -
# Best 25 31 31 42 o8 61 44 65 -

UM=90 | Avg % Diff | 17.1 156 153 124 11.7 114 123 113 -
# Best 18 19 19 38 44 46 44 55 -

Table D.45: Objective values compared to best objective value among combinations for T
Variant
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Avg % Diff = average proportional difference of the objective values of the
combinations with regard to the best known objective values among
the combinations;

# Best = number of times a combination has the best known objective value

among the combinations;
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pC BC SCT FD BD FBD MPD DYD FTU

UM=70 | Avg % Diff | - - 835 60.1 65.1 60.0 659 482 56.0

4 Best - 0 3 0 1 1 28 3

RFTU [ UM=80 | Avg % Diff | - - 724 467 479 439 505 313 414
4 Best - o 6 0 0 1 48 2

UM=90 | Avg % Diff | - - 643 360 389 352 426 245 333

4 Best - 0o 3 1 1 0 55 1

UM=70 | Avg % Diff | 43.0 39.4 39.2 299 294 295 295 29.1 -
# Best 32 35 35 45 48 48 48 50 -

EODD | UM=80 | Avg % Diff | 31.4 283 282 244 242 241 243 24.0 -
# Best 11 13 13 27 26 27 27 29 -

UM=90 | Avg % Diff | 21.7 19.7 195 180 180 180 179 178 -
# Best 14 15 15 31 29 31 28 35 -

UM=70 | Avg % Diff | 36.2 35.0 34.9 30.7 23.1 25.0 26.1 229 -
# Best 40 45 45 49 67 59 56 69 -

EJDD | UM=80 | Avg % Diff | 26.3 25.2 25.1 23.0 21.1 21.6 219 21.1 -
# Best 21 24 24 25 32 32 28 35 -

UM=90 | Avg % Diff | 17.3 164 164 155 15.0 151 152 149 -
# Best 14 26 27 30 31 35 29 35 -

UM=70 | Avg % Diff | 40.2 36.9 36.4 304 21.2 21.5 299 208 -
# Best 27 30 30 42 75 72 45 85 -

EFEMP | UM=80 | Avg % Diff | 25.8 23.8 234 203 181 185 20.1 178 -
# Best 18 22 22 35 46 43 36 o8 -

UM=90 | Avg % Diff | 189 176 173 14.7 139 136 14.8 133 -
# Best 16 16 16 27 31 37 29 41 -

UM=70 | Avg % Diff | 35.2 31.8 309 242 17.7 17.0 223 174 -
# Best 34 36 36 53 T4 72 o8 81 -

EAMP | UM=80 | Avg % Diff | 22.2 199 194 169 144 146 16.0 14.2 -
# Best 23 29 29 41 59 61 45 69 -

UM=90 | Avg % Diff | 174 16.0 15.7 129 12.1 11.8 129 11.7 -
# Best 18 18 18 36 46 47 42 56 -

Table D.46: Objective values compared to best objective value among combinations for
NT Variant
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D.4 Average order arrival rate

X/Y = indicates that we compare objective value in Variant Y with objective
value in Variant X;

# Impr = number of times Variant Y improves Variant X;

Avg % Diff = average proportional difference between objective values found by

Variant Y and Variant X as compared to the objective values found by
Variant X;
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PC/BC BC/SCT SCT/FD SCT/BD SCT/FBD SCT/MPD SCT/DYD SCT/FTU
A=05 # Tmpr - - 240 240 240 240 240 240
Avg % Diff - - 54.9 48.2 53.2 47.1 60.9 55.6
RFTU A=t # Tmpr - - 240 240 240 240 240 240
Avg % Diff - - 52.5 51.3 55.1 48.7 63.3 57.3
A=2 # Tmpr - - 240 240 240 240 240 240
Avg % Diff - - 55.0 49.1 54.2 46.8 62.9 56.6
A=05 # Tmpr 187 39 180 181 180 178 186 -
Avg % Diff 4.9 0.2 5.8 5.8 5.9 5.8 6.0 -
EODD A=t # Tmpr 171 42 165 172 172 170 173 -
Avg % Diff 4.3 0.3 5.0 5.3 5.3 5.2 5.5 -
A=2 # Tmpr 155 37 154 159 158 159 161 -
Avg % Diff 3.7 0.3 5.4 6.0 5.8 5.9 6.1 -
A=05 # Tmpr 157 28 150 173 170 165 178 -
Avg % Diff 3.0 0.1 3.5 6.2 5.7 5.4 6.3 -
EJDD A=t # Tmpr 122 38 134 149 146 142 152 -
Avg % Diff 1.5 0.3 2.8 5.9 5.5 4.8 6.0 -
A=2 # Tmpr 129 23 119 148 138 144 151 -
Avg % Diff 2.9 0.5 2.5 6.9 6.1 5.3 6.9 -
A=05 # Tmpr 189 71 177 187 189 171 196 -
Avg % Diff 4.4 0.6 5.0 9.4 9.3 5.1 10.0 -
EFMP A=t # Tmpr 161 71 154 165 165 152 169 -
Avg % Diff 4.1 0.6 3.9 7.4 6.9 4.4 7.7 -
A=2 # Tmpr 159 53 152 173 173 161 176 -
Avg % Diff 5.0 0.7 5.8 10.3 10.1 7.0 1.1 -
A=05 # Tmpr 174 71 160 181 181 171 187 -
Avg % Diff 3.5 0.9 5.0 9.1 8.9 6.2 9.6 -
EAMP A=t # Tmpr 158 75 135 157 159 142 160 -
Avg % Diff 2.8 0.7 3.4 5.8 5.7 4.4 6.0 -
A=2 # Tmpr 134 58 148 175 173 161 179 -
Avg % Diff 2.8 0.6 5.6 9.9 9.9 7.1 10.1 -

Table D.47: Impact of order plan representations and dominance heuristics for the T
Variant
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X/Y = indicates that we compare objective value in Variant Y with objective
value in Variant X;

# Impr = number of times Variant Y improves Variant X;

Avg % Diff = average proportional difference between objective values found by

Variant Y and Variant X as compared to the objective values found by
Variant X;
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PC/BC BC/SCT SCT/FD SCT/BD SCT/FBD SCT/MPD SCT/DYD SCT/FTU
)\:0.5 # Impr - - 240 240 240 240 240 240
Avg % Diff - - 54.9 48.2 53.2 47.1 60.9 55.6
RFTU )\:1 # Impr - - 240 240 240 240 240 240
Avg % Diff - - 52.5 51.3 55.1 48.7 63.3 57.3
)\:2 # Impr - - 240 240 240 240 240 240
Avg % Diff - - 55.0 49.1 54.2 46.8 62.9 56.6
)\:0.5 # Impr 183 39 173 177 176 171 181 -
Avg % Diff 4.8 0.3 5.8 5.9 5.9 5.8 6.1 -
EODD )\:1 # Impr 173 45 165 172 173 171 174 -
Avg % Diff 4.2 0.3 4.9 5.2 5.3 5.1 5.4 -
)\:2 # Impr 156 36 154 157 155 156 161 -
Avg % Diff 4.0 0.2 5.0 5.4 5.2 5.3 5.6 -
)\:0.5 # Impr 150 26 155 172 170 168 177 -
Avg % Diff 2.5 0.1 3.3 6.0 5.8 5.1 6.1 -
EJDD )\:1 # Impr 118 37 138 152 150 144 155 -
Avg % Diff 1.7 0.2 2.9 6.0 5.5 4.9 6.0 -
)\:2 # Impr 127 25 118 148 137 144 150 -
Avg % Diff 2.7 0.5 2.5 6.5 5.8 5.2 6.6 -
)\:0.5 # Impr 191 79 178 185 186 173 195 -
Avg % Diff 4.6 0.8 5.3 9.1 9.0 5.3 9.5 -
EFMP )\:1 # Impr 156 69 153 163 165 150 168 -
Avg % Diff 3.1 0.6 3.9 7.1 6.7 4.4 7.4 -
)\:2 # Impr 159 51 150 176 176 163 178 -
Avg % Diff 4.7 0.7 5.8 10.8 10.5 7.2 11.6 -
)\:0 5 # Impr 173 79 166 185 185 173 191 -
Avg % Diff 3.4 0.9 5.3 8.9 8.8 6.1 9.4 -
EAMP )\:1 # Impr 155 69 134 158 160 143 163 -
Avg % Diff 3.0 0.6 3.5 5.9 5.8 4.4 6.2 -
)\:2 # Impr 132 56 144 173 172 159 174 -
Avg % Diff 2.8 0.7 6.0 10.5 10.5 7.8 10.9 -
Table D.48: TImpact of order plan representations and dominance heuristics for the NT

Variant
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pC BC SCT FD BD FBD MPD DYD FTU

A=0.5] - - 0 26 3 8 1 172 34
RETU | A=1 - - 0 20 0 3 8 185 28
A=2 - - 0 25 1 3 0 181 32

A=0.51] 31 49 54 203 192 195 195 223 -
EODD | A=1 | 51 64 67 187 195 196 184 223 -
A=2 | 55 ™ 79 196 197 191 198 216 -

A=0.51] 49 58 58 118 185 170 147 204 -

T | EJDD | Ax=1 | 73 83 &8 122 198 179 154 219 -
A=2 | 64 80 82 130 212 187 174 226 -

A=0.51] 25 36 38 8 153 155 80 199 -
EFMP | A=1 | 55 68 71 117 173 161 121 215 -
A=2 | 45 59 64 120 171 171 125 205 -

A=0.5] 31 45 48 99 157 162 105 204 -
EAMP | A=1 | 53 7 80 121 180 175 130 213 -
A=2 | 44 56 61 130 191 188 137 212 -

A=0.5] - - 0 2L 5 8 2 172 38
RFTU | A=1 - - 0 21 2 4 4 187 27
A=2 - - 0 22 1 4 1 180 36

A=0.51] 33 54 59 199 192 195 191 223 -
EODD | A=1 | 51 62 66 184 194 196 181 222 -
=2 |5 72 79 198 197 187 195 219 -

A=0.51] 51 59 59 117 181 172 147 203 -

NT | EJDD | A=1 | 73 77 79 123 202 177 152 219 -
A=2 | 69 &3 & 130 216 188 176 229 -

A=0.51] 23 35 38 92 151 159 85 192 -
EFMP | A=1 | 57 68 71 115 170 161 118 210 -
=2 | 42 56 62 120 180 177 125 210 -

A=0.51] 28 40 44 97 162 164 105 205 -

EAMP | A=1 | 55 73 77 123 178 170 128 218 -
A=2 | 45 60 66 128 194 188 144 217 -

Table D.49: Best order plan representations or dominance heuristics
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Avg % Diff

# Best

average proportional difference of the objective values of the
combinations with regard to the best known objective values among
the combinations;

number of times a combination has the best known objective value

among the combinations;
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pPC BC SCT FD BD FBD MPD DYD FTU
A=0.5 | Avg % Diff | - - 72.3 43.1 493 449 50.6 339 42.2
# Best - - 0 0 0 1 0 32 5
A=1 | Avg % Diff | - - 72.4 46.7 48.1 444  50.7 323 421
RFTU # Best - - 0 3 0 0 1 40 2
A=2 | Avg % Diff | - - 76.1 52,5 56.3 525 582 41.2 51.2
# Best - - 0 2 1 1 0 26 2
A=0.5| Avg % Diff | 31.2 276 274 23.0 230 229 230 228 -
# Best 6 14 14 28 25 25 26 30 -
A=1 | Avg % Diff | 31.7 286 285 24.6 245 245 246 24.3 -
EODD # Best 11 14 14 2T 27 27 27 29 -
A=2 | Avg % Diff | 31.0 283 28.2 242 240 241 240 238 -
# Best 21 24 24 38 34 34 34 35 -
A=0.5| Avg % Diff | 24.3 223 222 193 171 175 17.7 17.0 -
# Best 12 13 13 21 32 33 28 33 -
A=1 | Avg % Diff | 274 266 264 24.5 229 232 237 228 -
EJDD # Best 16 19 19 20 24 24 22 26 -
A=2 | Avg % Diff | 27.0 25.1 24.7 229 197 206 21.2 19.7 -
# Best 26 33 34 41 58 47 50 59 -
A=0.5| Avg % Diff | 294 265 26.0 224 188 188 222 184 -
# Best 3 6 7 17 33 29 13 41 -
A=1 | Avg % Diff | 25.5 228 224 193 165 170 19.1 16.2 -
EFMP # Best 18 23 23 35 52 46 37 63 -
A=2 | Avg % Diff | 31.9 294 29.1 26.1 225 225 252 218 -
# Best 11 16 17 25 43 40 29 53 -
A=0.5| Avg % Diff | 25.3 22.7 22.0 183 142 142 17.1 13.7 -
# Best 10 14 14 29 44 46 28 61 -
A=1 | Avg % Diff | 22.1 199 194 17.1 147 148 16.2 14.5 -
EAMP # Best 25 31 31 42 58 61 44 65 -
A=2 | Avg % Diff | 28.2 26.0 25.7 23.1 193 19.1 220 19.1 -
# Best 14 19 23 42 64 62 45 71 -

Table D.50: Objective values compared to best objective value among combinations for T

Variant
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Avg % Diff

# Best

average proportional difference of the objective values of the
combinations with regard to the best known objective values among
the combinations;

number of times a combination has the best known objective value

among the combinations;
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pC BC SCT FD BD FBD MPD DYD FTU

A=0.5 | Avg % Diff | - - 72.2 43.1 486 43.8 50.2 333 4l1.1

# Best - - 0 1 1 1 0 45 5
A=1 | Avg % Diff | - - 72.4 46.7 479 439 50.5 31.3 414

RFTU # Best - - 0 6 0 0 1 48 2
A=2 | Avg % Diff | - - 76.0 52.8 56.0 52.1 579 41.3 508

# Best - - 0 1 1 1 0 26 2

A=0.5 | Avg % Diff | 31.3 27.7 27.5 23.1 230 230 231 229 -
# Best 6 15 15 29 25 25 26 30 -

A=1 | Avg % Diff | 31.4 283 28.2 244 242 241 243 240 -
EODD # Best 11 13 13 27 26 27 27 29 -

A=2 | Avg % Diff | 31.0 28.1 28.0 244 24.1 243 242 239 -
# Best 24 27 27 41 37 38 38 40 -

A=0.5 | Avg % Diff | 244 225 224 199 178 179 185 17.7 -
# Best 11 12 12 20 31 32 27 33 -

A=1 | Avg % Diff | 26.3 25.2 25.1 230 21.1 21.6 219 211 -
EJDD # Best 21 24 24 25 32 32 28 35 -

A=2 | Avg % Diff | 27.2 25,5 25.1 234 199 20.7 213 199 -
# Best 25 31 32 37 55 45 47 56 -

A=0.5 | Avg % Diff | 29.6 26.5 26.0 220 189 19.0 220 186 -
# Best 3 ) 6 18 32 30 17 40 -

A=1 | Avg % Diff | 25.8 23.8 234 20.3 181 185 20.1 178 -
EFMP # Best 18 22 22 35 46 43 36 58 -

A=2 | Avg % Diff | 32.8 30.5 30.2 274 235 234 263 228 -
# Best 9 15 16 22 40 37 26 47 -

A=0.5 | Avg % Diff | 25.5 22.7 22.1 180 146 146 170 14.1 -
# Best 8 11 11 21 43 45 27 59 -

A=1 | Avg % Diff | 22.2 199 194 169 144 146 160 14.2 -
EAMP # Best 23 29 29 41 59 61 45 69 -

A=2 | Avg % Diff | 29.0 26.8 26.5 239 196 195 228 19.2 -
# Best 13 20 24 4 64 63 45 72 -

Table D.51: Objective values compared to best objective value among combinations for
NT Variant



