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Main instance characteristics MILP formulation

e 10 0 Vil Seo7 o Jum P somnine oo
DAFJS01 5 26 4 26 82 0.54 0.54 1,435 213 23,513 7
DAFJS02 5 25 4 23 79 0.45 0.54 1,347 205 21,743 74
DAFJS03 10 55 4 52 279 0.32 0.45 8,118 660 225,311 269
DAFJS04 10 43 4 40 220 0.25 0.46 5,170 518 116,301 210
DAFJS05 5 39 6 34 104 0.35 0.42 2,341 283 50,762 99
DAFJS06 5 44 6 41 136 0.38 0.52 3,855 357 103,952 131
DAFJS07 10 85 6 82 431 0.30 0.45 19,116 1,024 819,871 421
DAFJSO8 10 8 6 82 403 0.31 0.42 16,750 968 672,789 393
DAFJS09 5 45 8 42 135 0.40 0.50 3,885 357 108,362 130
DAFJS10 5 58 8 52 168 0.40 047 5,927 449 202,593 163
DAFJSI1 10 113 8 108 534 0.40 0.41 29,172 1,286 1,549,453 524
DAFJS12 10 117 8 114 603 0.49 0.46 37,106 1,432 2,226,223 593
DAFJS13 5 62 10 55 193 0.41 0.53 7,699 507 296,584 188
DAFJS14 5 69 10 62 206 0.37 0.50 8,779 547 363,000 201
DAFJS15 10 120 10 117 595 0.32 0.44 36,396 1,422 2,187,347 585
DAFJS16 10 120 10 114 602 0.33 045 36,936 1,436 2,206,146 592
DAFJS17 5 82 12 77 246 0.43 0.50 12,485 653 618,328 241
DAFJS18 5 74 12 64 231 0.41 0.53 11,011 607 510,639 226
DAFJS19 7 70 8 66 283 0.34 051 11,783 701 473,399 276
DAFJS20 7 92 10 87 361 0.36 049 19,063 901 977,888 354
DAFJS21 7 107 12 102 425 0.38 0.50 26,271 1,059 1,579,980 418
DAFJS22 7 116 12 109 450 0.39 0.48 29,739 1,127 1,934,612 443
DAFJS23 9 % 8 71 367 0.31 048 15,461 879 630,804 358
DAFJS24 9 92 8 87 463 0.31 0.50 24,347 1,103 1,241,284 454
DAFJS25 9 123 10 119 619 0.31 0.50 43,363 1,477 2,970,603 610
DAFJS26 9 119 10 116 606 0.34 0.51 41,623 1,443 2,797,904 597
DAFJS27 9 127 12 118 625 0.27 049 44,077 1,497 3,032,252 616
DAFJS28 10 91 8 89 457 0.32 045 21,512 1,088 983,116 447
DAFJS29 10 95 8 94 468 0.34 0.44 22,908 1,118 1,111,763 458
DAFJS30 10 98 10 94 509 0.20 047 26,558 1,206 1,346,638 499
YFJS01 7 40 4 36 104 0.10 0.27 1,921 283 38,811 97
YFJS02 7 40 4 36 104 0.17 0.27 1,665 283 25,023 97
YFJS03 7 24 6 18 63 0.28 0.27 667 169 6,865 56
YFJS04 7 28 7 21 71 0.19 0.26 877 193 10,608 64
YFJS05 7 32 8 24 81 0.33 0.26 1,077 221 13,819 74
YFJS06 7 36 9 27 95 0.19 0.27 1,453 257 21,690 88
YFJS07 7 36 9 27 93 0.26 0.26 1,365 253 19,054 86
YFJS08 12 36 9 27 100 0.26 0.16 976 262 9,355 88
YFJS09 12 36 9 27 219 0.22 0.46 4,286 500 79,545 207
YFJS10 12 40 10 30 113 0.17 0.17 1,270 296 14,138 101
YFJS11 10 50 10 40 134 0.22 0.19 1,984 360 28,048 124
YFJS12 10 50 10 40 133 0.12 0.18 2,038 358 30,750 123
YFJS13 10 50 10 40 137 0.15 0.19 2,022 366 27,862 127
YFJS14 26 221 13 208 641 0.24 0.08 17,218 1,700 457,475 615
YFJS15 26 221 13 208 648 0.23 0.08 17,242 1,714 445,083 622
YFJS16 26 221 13 208 633 0.13  0.07 16,644 1,684 427,509 607
YFJS17 26 289 17 272 1,328 0.15 0.14 69,804 3,210 3,579,141 1,302
YFJS18 26 289 17 272 1,362 0.15 0.15 73,690 3,278 3,908,347 1,336
YFJS19 26 289 17 272 1,347 0.20 0.15 71,848 3,248 3,744,631 1,321
YFJS20 26 289 17 272 1,343 0.12 0.15 71,688 3,240 3,749,631 1,317

Table S1: Main features of the fifty large-sized instances based on the instances introduced in [2].



81 4 LT € [ s

G9TOSPLIT | 01'99'8  0V'02  G6'89L°G2E'T | 0Z'8TG'08GT | OFI6LY 609 OT'LVE'GIET S6'EVO'0LE'T | GOTIL'OEN'T | BG'EEE'0  GE'0  0G'8PSSY'T | T16'GKL'S  GE0T  OF G0'890°229'T | wwowt
L06T6ET | 60ISTY 16 0SS'LLET | 968°€6ST | IFGe8'8T 8 1€98ICT 62 €97 T TUSEEYT [ G6SOI61 8 oGSt | T0°9IR8G 901 S89F69T | SLEGIGT | 0ZSLAA
066'6L9'T | 29°98S'ST 92 L6F'T9LT | FPI'SGLT | PSF60TT G66°026°T TRET66'T 091°ZH0T | 0LTOF'GE 0T GISTIET | G@L10TE  §F  LLT'€9ET | GPR'SOFT | GISCAR
99R°9TE'T | L6°L08T9 68 L96'99S'T TS 99T | 68610 £LLOTLT 600°26L°T OIFF6R'T | PPOLE'SE 8 SOTPI0T | SPE0E'6E €9 68G'TOTT | SIGERIT | SISCAA
6GT'GTET | 20798'26 TP GIG'REST | 6LE'LSGT | LFLEL'ST 9 090°09L°T V6T 68L'T CHOCER'T | TU°LL0TE 01 PL6'LE0C | 2U¥Es'sc I OPLIE0T | POTZ0LT | LISLAA
€I9°1EKT | 68FCTIT VI PELTIVE | GLLTOVE | LETLOT 8 LLF'6GLT TOG0VLT | EV6LORT | 9TVIET 8 GETOLI'E | CTL0CT 8¢ GESTEL'E | 90C°0ZEE | 9ISCAX
8 66R'GEFT | TITLLL 6V €SETO'T 1€9'GLG'T | LGVALT G €EETYT £GIEP°T G8PGELT | EL096'E L LIR'GLRT | 6272992 06 OG6'TVE'T | 9GE'SP6T | GISIAA
6 106°096°€ | 8GIZ8Y 06 9ELOLE'E | ROVLOM'E | SOSKET L 0G6'E0S'E S6E'CL6'E | GSETILY | TUOLK'G 6 LESL6ET | OLOSET 9T 9LL'GLET CELTVCOT | PISLAA
14 LR 99°9 4 296'669 9VGVEL €1y v TP 61L 799821 STE'L8L 00FL 9 09€°G9L 88°9 g 1L8'6L8 £IS[AA
9 LEE'ET6 96°01 6 092°6£6 £2€'266 L1636 8 GETIOT £2L°650°'T TEFTITT 90°0L 9 LTIl 926 L 0L TFE'T | TISCAA
L86'Ser L8671 6 9eETHT LOR'LLY 68'65 g LLT 1LY 162°09F £62°06¢ 0zTy v 95£°01¢ 16 L 0£T°661 [l TISCIA
160°086 6 8EQ'90T'T 12206 T G PLTL60T €ITLGTT TUFGITT FEGT 9 THO'GOTT |TF L PEG'RLTT | 60TTIFT | OISCAA
90¢ TLL iz 026628 617618 g P16'ce8 TITFL8 CFE'E06 F0°2E 3 120°688 87 g 207088 981168 GOSLAA
LT0'8P8 G 0ET'Z00T | L86'0£0'T ar 9TF068 LTT90T'T TOLTET'T 00ge 01 09T°076 T g 6L0°022'T | 0S8'6VET | R0SCAA
REL 056 € LOF'O60'T | 06L°960'T 9 TF992I'T 117222 1 060°922°T ¢ 9TLe9ET 280 1 LE0'L6E'T | LEO'L6E'T | LOSLAA
PGO'TLR € 12826 962°6E6 g L10°896 0FE'€20°T £66°620'T € FL000T'T 9T ¥ EI6TCTT | SEL'9ST'T | 90SLAA
TFL'989 € T68'90L L6T'FLL 9 0257TL TITTIL LLO'STR 796 01 S00°T6L 81T [ 76878 026526 SOSLAA
LER'SPE 4 896'67¢ €19°15¢ 9 205°29¢ L9V'16¢ 95GE0F 09°6 iz 918°0TF 09°0 4 682267 98927 TOSLAA
LTE'R16 € 892256 PPE0L6 v 909'656 616°2€0'T 029°L70'T vE'L S TOPE00'T 8€°0 4 T86TCIT | GITEET'T | €0SCAA
688°G88 iz 919'866 780°256 8T'8T € £16'286 £66°100°T £67610°T [akds T eIt or'e € TPLEETT | S6S'OFT'T | GOSCAA
T11°268 6 106'626 959'F01'T 8 T EEP'R00'T £86'CET'T 269'19¢'T 6281 £ IRIIT 709 4 T8PP8ET | 912'09¢'T | T10SLAA

4 ouny  n# El El ouny,  n# a q q ouny,  n# g ouny  n# a a
NHHUSST HOD MUAUSST HOD MUAUSST NYUS-ST HOD oowjsup
£0="1 T0="

i [ 9 &3 EnY

LTTIR'RIS | 620VS  LTC 00'T08'006 00'T87'056 LT'6V9'966 | £0°L8E'EV0'T 25601 | 26618 €208 L0'899°G o
LVRGTS 60°09% 8 y ¥60°209 911029 299769 | 6rIsee 126269 Pers 92 £6€°08L | 0£SrAVA
89166 wes 61 L129°9L0'T OPETEL'T 162722 1 SLICIET | LK08G'E Tl TegTIET VE6OL e GOR'09ET | TESTIFT | 6ZSAVA
188'86€ 16689 9F gvE‘SHy 19¢'cLY L10°1LY 1LLV6Y ot GrLEES TreLL 98 £GETHG PLL'SRG | 8ES[AVA
IL8'GE0'T | €R°06ST 9T ZLT660'T GOE0ZT'T 18996 T CLE06TT S8ETLET 9 66R00ST | EFEGL'E 6 GPE6ECT | 8GY'ORCT | LESrAVA
8H0'R98 | TEOLET 8T £11'656 £65'0L6 20£°460°T T8G'C60°T 9EL0LT'T | 6€'989L 6 TER'BOTT | COPEOT 9% 19TTRET 9ZSLAVA
COLFT | PORLET GOT'ZRET | 8R0OTOT | TOLSFL 6 GETTRLT LLOTIR'T 966648 691 T GRG0 | 998607  9F  S0TCTTT GeSrava
9FT'88L LE'L69 66£°G6L TeLel’ | G6ET6T 9 6VE'L16 90FL16 98E°0F6 | TeTR'E TT ILEOFO'T TIRIE €1 0080011 FESLAVA
LTTEFTT 06°2L PIGREE'T | LPLTGET | GRTIOT L LGFIGET TET216'T TORLFGT | €900ST O T6FELST 79 9 PLEORET | OLT'969'T | €TSLAVA
|PC0LET | STOLT 08 9L9'ETSET T09'669°T | GFLLIL  FT TFER9OT L96°628°T T00THGT | 900ELT 0T 680°GL0°C | TOLOST  6C  GEE'SECT | FEE'WKT | TeSrdva
OTCEGE'T | SERII'T ¢ OIG'ESET | 9TS'®IFT | PI8GTE L 8GG'LEYT 0L0°229'T TEOT6LT | S6'G6T'E 9 GS9ULGGT | PET6IT 8% LET9S6T | SOFFG0T | 1eSrAva
6STLTL 92°90¢ €1 82208 799TTR | WLTET 8 129706 891626 679°556 I8C0L € 89ETLOT cu6ey 91 €ZLT60T | 9TETEIT | 0eSrAva
G81°TL9 UL 08€GEL 180618 | 79'€90°T 01 TETEIL 916618 6L6°768 | S6'ER0T  TI 60768 VEI6T T GEE'S00T | €SETL0T | 61SrAVA
£ET'EEE ST 0 T9208¢ 65107 680F b 8I8'CTP 668°20F 006°62F W60e € LG66LY 8L'EE 96187 LPPE6F | 8TSLAVA
LOLGOFT | S6'69€ T 66S'TEST | 090°60L‘T TET26 9 999'60LT TILTIRT £2LTS6'T 9 SIL'GEIT | 0918 Z€  TIE'SETT | S06'E6PT | LISCAVA
9627198 | TEGSLT 6T 698'GT6 06TTH6 | OV66ET L VEV'T66 292°650°T LGTI80°T 6 PSECET'T | EVFLSTT  0F  P6TGECT | 6E8°69TT | 9TSLAVA
L1999 7269 6 PL0'60L 8ER'GIL | 90°L56€ 9 YOPEEL GS8'T6L @0'Te8 | SLUILFG 8 SI0°G98 | 0L'988°T L€ 786688 L8VT16 | GISTAVA
066'V8E'T 1261 4 £68°06H'T W0TEY 8 E6I'G6ET 182°€2L9'T 9€L°02L'T 19028 6 9SLTGS'T | orgee I GZORYGT | LITOLKE | PISFAVA
T8R'9EL 8618 98 L1808 e € 812288 PRLY6 960°TH6 ey 9 120°€90°T 8196 LU GOSTITT | 8peeEE’l | €ISFAVA
RE'TIRF | PIOLT 2T 080°009 €1G61¢ | SVILKT 6 86269 POY8¢S £9L°G6¢ weeee L 161049 | 9£0£6'T 6T 99F'7S9 L€6'069 | EISTAVA
GET'2ES 1€802'T €2 868'02¢ OVPerE | 6ERET ¢ 80626 L80°G59 THIL | 98'EILT 8 18622L | PIEIFT 8 L0G'LFL 169°G8L | TIS[AVA
GTrOT8 oLer ot 608'268 TLE6T6 € £66°666 062°€L0°'T 809 9 TER'SS0'T /1°¢E 8 TORLIET | G99'GEE'T | 01SrAVA
Y0975 68°0€ LOR'ETT L8P 9 L10°09% 950°652 LPETLT 8801 9 789°082, FEL 8 128662 REF'GZE | 6OSLAVA
TEE'L20°T 16281 L 98T'E60'T GRR'GTT'T Lo STl TL6F6T'T 61¢°€1TT |EFL ¥ 119 £€9°L9 ¥ 690°89€'T | FIO0RE'T | ROSLAVA
Z0¢°ELT €6°99T 01 TIFOST'T | FIEF0ET € 197881 £60°60€°T GILE9ET | 6LTSTT 9 GRETIFT Tgeie @l G66'TGET | PRETIOT | L0SLAvVA
£97'78¢ 6612 a8 670°90F 126'627 6 068'L2F jatlng RGTERT 16681 11 £9°T6F 9z €1 199216 119°68¢ | 90SLAVA
LGF'0L6 |0°8T PL GOE'LOT'T | 8RF9EC'T L TEEL60°T THISTT SPG'ETTT 61°9¢ 9 6PE6LIT 9L 9 098'892°T | 062°98€'T | SOSLAVA
TIR089 291 [us £18°T19 0L£°159 [ 656 7TL 199°20L TOTGEL T6L6 g GTRT6L el L 9Z0°6LL 092°€08 | POSLAVA
[HEydd lax<d L TL6'L9T 981°6LT [ 859'962 60¢°8TE 98LLTE 68zl ¥ 128°77E 86'7¢ 91 £20'FE 0E7'598 | €0SLAVA
TL'508 T € TITor8 TLF'PL8 4 TIT'9.8 G20°LE6 PERGE0 T 6L°GT g SET'996 LET iz T0T790°T TL6'€0TT | 20SLAVA
TLEE0E 6r'e i LLE'6E 08£'95¢ £ 65L'65¢ 988°1L€ 8£9'86¢ PL8T g 96268 11T 4 £6L'E8E zer'268 | 10SrAVA

q oy L, n# a a4 ouny  w# q q q ouny  w# q o, n# a a
NYHS-ST HOD MUAUS-ST HOD MUYAUSST NYHS-ST HOD oousup
£0="1 T0="

introduced in [2], with

2,0.3}.

Results of applying the constructive heuristic GCH and the local searches LS-SRRN

and LS-SRDRR to the 50 large-sized instances based on the instances

learning rates o € {0.1,0

Table S2
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Results of applying the metaheuristics GRASP-LS-SRRN, GRASP-LS-SRDRR,

Table S3

GVNS, SA-LS-SRRN, and SA-LS-SRDRR to the 50 large-sized instances based on the instances

introduced in [2], with learning rate a = 0.1.
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Results of applying the metaheuristics GRASP-LS-SRRN, GRASP-LS-SRDRR,

Table S4:

GVNS, SA-LS-SRRN, and SA-LS-SRDRR to the 50 large-sized instances based on the instances

introduced in [2], with learning rate o = 0.2.



0 0 € ¢l 8 ST

LT'8CT  OT'09L9LTT  GL'CRILGIT | ¥L'V 06°66T8SCT  T6°00TVLET | GE'TF  0S'0CPEVIT  89'E8GLVIT | 66°60¢ 0STOZISTT OV POPSSIT | 28°G9C  OSPRITETT  99°L8EEVIT Sae
88°64T  LE0TSET 0T GTPPLET | TO0 9E6TEST OT'TPOEEST | 8G'TIC  967<ETT 08°9VT¥8CT | 4'90€  ST9LGET 0€°€CLOSTT | CV'88F  86Y66TT 0€°GPLTICT | 0CSLAA
08°€¢  LTITLLT 06°T6848LT | 00°0 PI86LT 00 7PIS6LT | #9891  €T¥REIT 00°€TPREIT | 9L°LE  6LTLVLT 00°6LTLVLT | 8G'90C  GLYIELT OT'€C8GGLT | 6ISLAA
LE°LEE V886VST 0€°€S00LST | 00°0 GE6899T 0€°€92T199T | 0€°€TC  69V8IVT 08°€000LVT | 8G'89  V0O80OCST 007080CST | 8L°09S  E€VPLEVI 08°6T8LLVT | SIS[HA
€8°9L  06GL7ST 0L°L0TLLST | 0070 6LTL8ST 00°6LCL8ST | 77’88 69R868VT 097000671 | GT'POT  GGIPGST 00°2G9PSST | 9T'8TE  008TILVT 0€°CSTOTST | LISIAA
00°0 6LLTIVC 00°6LL19%¢C | 000 6LLTIVC 00°6LLT9¥C | 1976 9TRIBET 06'TTELRET | 8F'TT  GTVTEVT 00°¢eyeeye | 0T°€ 86516£C 00'86216€C | 9TSLAA
¥€c0c  Tre16vl 08°€6TS0ST | 00°0 1€9GLGT 00°TE€9GLET | TGS GT6VIVL 08°CPLGTVT | 91°0VE  €1260VT 00°€VPPEEVT | 1€°8LC OLLLSET 09790¥6€T | SISLAA
€90 Y9T16EE 07°989GEVE | P6'88  L9099€€ 0 E€TVIVIE | 88°9L  9GETOCE 0SVP6ETCE | €8°LC  TEGOLEE 0F'LEITLEE | 88661 G69VVCE OT'6V8TTEE | VISIAA
80°6€c  L¥¥LTY 02°605579 | 000 9IVEreL 00°9%474L | 0T°0 168129 06°0€€8C9 | P8'TEY  LL6E09 0L'c66CT9 | 1°9€C  0STTT9 0C' 712919 E€TSIIA
0€76T  ¥TIE68 02'7c9Le6 | 99°C 986596 067269986 | 60°0 848668 00'8¢8668 | 12'C9C  €T6€98 02°0990L8 | 06°9T€ 019998 0L°G20T1L8 CISIAA
VL09T  6L6LTY 0L°€966¢V | 000 LI8LLY 00°L98LLYV | 6070 CTI61Y 0022961V | L6'CEE  TIL8OV 01678607 | PP'OTE€  608TIV 02 098€TV TISCAA
74'C9  T498E86 06°909GT0T | 97T 790L9TT 0L°L¥8¢gel | LO0 COTEL6 06°GE69L6 | 6T°06E  697L96 07'CCE0L6 | 99°€9E  TITIL6 08'T86586 0TSCAA
T7'8¢ 918961 00°¢9g7€8 | 00°0 9I8TF8 07" 9748¥78 | L0°0 G6689L 00°C6689L | LT'TTE 690€9L 0€°C6769L | L6°60€  9LTLIL 04°C678LL 60SIIA
9066  ¥L90c8 09°66€198 | 00°0 80v€C0T 0T°6¢g0€0T | 700 100618 00°T006L8 | 8€LLT T11T618 O0T'8TC6I8 | GT'GVC  8TG618 00°2L0028 80SIIA
1889 921896 01°2L9086 | 00°0 Y4$r960T 07°02L960T | 700 G¥6L56 00°G76L96 | 65°€SE  8GBLEG 06°CTE0V6 | 08°L9E  9L60V6 0T T96976 LOSIIA
8ETIT  OPTILR 09°L67698 | 000 GETSE6 0L°¢0T%€6 | G0°0 66,098 00°66L098 | TS'6TE TEEOES 0G'8TEVER | 16'C0C  €479ES 08'8LEETS 90SIIA
¥6'8L 978099 0T'796L99 | 7€°0 0€ETTL 04°60T79L | 200 648019 00°6480L9 | G0°90C  0S06¥9 00°080679 | 02°9€¢ 090679 0T L1¥679 SOSrAA
€7'89T  €LICEE 0F°652€€EE | 000 qrItse 00°GT9TSE | TOO cT86vE 00°2e86vE | 699 8L£9C¢E 00°8L€92E | 8C'0T  8LE€9CE 00°8L£92¢€ YOSLAA
0€°0ST  0PE088 00210988 | 00°0 966,56 05977996 | T0°0 897288 09°TE8L68 | 996 8CLTI98 00°82L2c98 | T€'90C 8TLTI8 09°69L¢98 €0SIIA
6C°€0c  60L€88 02'89€T68 | LO0 9L98€6 07'86£046 | €0°0 £79288 0T'7L9€88 | €LL8T  T1Gc0L8 08°LLV0L8 | 06°9TC 9TPELS 0€7r6ELS cOSraAx
¥4e198 0T°T8G006 | 8€'T VEE6S6 06°€800V0T | 20°€ 720998 OT'€¥PP998 | 81°00€  T¥S8T8 0TV6ETER | 9V'€4C  9LLETY 067605928 10SrIA
oy uru Sae oty uru Sae owry uru 3ae owry uru 3ae oury ur Sae —
HYAYS-STVS NUYS-ST-VS SNAD HYAYS-ST-dSVED NYYS-ST-dSVUD i

T 0 9T g 8 surm

€g” €6 V6ICI8  VO'61S908 | 86'61  €8'8G08L8  8F'G19006 | ¢1°9¢  L6°GL696L  GSVIPT08 | LG'€9T  LL'TGT608  €SPPISI8 | 0S°G0€  E€V'FTE008  ¥6°910608 oae
GGEVC  8EVBCY 00°GT#9€S | 0070 9944 00779955 | OT'€ ¥9991G 00779991¢ | 98°0¢  GLERTS 0L°GE6SES | 96'CSE  LTETTS 00°97€5eS | 0ESLAVA
88°TLT  ¥€LT00T 0L°¢T6520T | 00°0 €87V.L0T 09°¢TP9L0T | OT°€ 67,486 00679886 | TL'T¢  GF8TO0T 0€°GL6TTOT | ¢09C  89€066 02'E8LT00T | 6CSIrAVA
06°€8T  OT168¢ 07'Gc0v6e | €665 GBEGOV 09'8CLIVY | G2°08  80SKRE 0T°094¥8¢ | 0L°C T0LL8€ 00°TOLL8E | 0€°GTE  99€€8E 08'€TTLRE | 8TSLAVA
84790  T69LL0T 0L°089L60T | 00°0 G9€0TTT 00°G9€02TT GL8G20T 05°6210V0T | 789 80TOLOT 00°80T0OLOT | €C'TVE  GOECVOT 0¢°G0T090T | LeSraAvd
00'8cc  LTESSY 00°€9€868 | 96'cE  950CT6 00946296 | 99°9T  TGETS8 0€°989T4¢8 | 88'GY  TPELO6 09'8TC806 | LL'GTE 897088 02681688 | 9¢SIAVA
8606  0LL80ST 06°928S¢TST | 00°0 8899191 00'889919T | V66  TCIVCVT 09'7LO8EYT | GS°LT  99¥TOST 00°997T0ST | 9L°8€C  OTFV6VIT 00°€TOETST | SESrava
60°G7 860964 0T°2LS0608 | 00°0 16LG.L8 00°16LGL8 | L6°€ 0TGLLL 0T'L8LL8L | 8T'G €0SV18 00°€0GVI8 | 0L°GEE  V0O886L 047809208 | ¥eSrAvVA
€9°€6  ¢99cecl 09°8T8L8CT | 99°€ GCI6EET 08°78V0GET | 80T [4*qraas 00°¢SeIeeT | 6L°61€  8TS00CT 06'v6LeScT | PT'Pce  TGTLECT 08°L£G05eT | €CSrAva
CPEVT  €68LI9ET 04°CS8L0FT | €8°0T  TO6EEST 0L'TTGLEIT | GCCT  68V66CT OT'PEIBIET | EF'TI6T  8V0SOVIT 0T'C6VETVT | 79°00€  CTITSET 09°TCL8IET | CeSraAva
18°6€C  GOVPEET 06'8ILV8ET | 67'LC  689EGET 0€7G9TREVT | LTI 9TLLETT 07"90€LOET | €C°6 P8V6EET 0L7€6S0VET | 8S'9EC  6LTIEET 06 7S8LVET | TESLAVA
86T 9TTVVL 06°08GGL | 87’9 LLVLLL 06808618 | LL'C CT8TEL 002689VL | GT'C 8EVIVL 00°8EVIVL | 90°06C V986CL 09°GT89€L | 0TSLAVA
TV'LST  C46659 07'98¢TL9 | 000 T806T8 00°T80618 | OF'T €8LETI 00°€8LETY | 87'60€  0TERYI 09°T9EL99 | TV LOE TSTES9 09°09€T99 | 6TSLAVA
€evee  1vLvee 09°8VETVE | €208  F0679€E 0T°01006¢ | OT'T OTT1¥E 00°0TTIVE | PL'OVC ¥889%€ 06'ccLogE | 0S°TSE  9167CE 09°0€08¢€ | 8ISLAVA
6€°€0T  9GCLIVI 06°6000S¥VT | 00°0 LL680LT 0L7¢V060LT | L9°99  CVI66ET 0L'8LLZIVT | ¥€'99C  LLL6OVL OV LTVOEYT | €9°80€  926T0VI 0T°9€L91V1 | LISCAVA
9€°€CT  0L68L8 08767688 | 00°0 0€TT76 00°0€evv6 | TL'6 V650ES 0L LEOVE] | GL'BET  9T8T8Y 02'9L2888 | 6C'€VE  8GPTGR 0L°€V6€98 | 9TSLAVA
LV'€cT 86789 0070T¥99 | TV'SF  S79€69 0L°609€TL | 48°€F  9TTEELI 02°618%€9 | L8'86  0¥ST99 0€°9FEELY | 88'89E  96CTTI 06°9L6879 | STISLAVA
6G°0ST  8TEIVET 0L78E8LIET | 00°0 1809471 00°18094¥T | ¥€°0 8EEVGET 00'8EEVEET | 0C°GLT T8VSGET 0T'8VCLIET | 98°C6E  GLIYGET OF'8LIVIET | PISLAVA
€66 ThLEVL 09°72008L | L&'88  L¥P0SL 08°0L99€8 | CV'0 VOLTVL 00°70LTVL | 08°0 £€60€€L 00°€60€EL | LE'EIT  ELBTEL 06°0GL8€L | €ISLAVA
TT°€ST 616897 06°18949% | ¢0'9T  TI6ELY 08°cS67IS | 92°00C  08087F 0L'86TTSY | L8'0T  8T689¥ 00'8¢689F | TI'8TF  80TIST 0€°LV6S7 | CISLAVA
L9°G6T  6€TL0S 06'900¢1¢ | 00°0 Elagg 00°9¥¥67S¢ | T7'69T 06,004 06°€0TT0¢ | 9L°F VL941S 00'7L9GTG | 8LLVE  €9T80¢ 0€°8G9€ETSE | TISLAVA
GGTIGT  C9E8LL 0L°GL916L | 2970 919998 0€°680716 | 91°0 CIVLIS 00°CIVLI8 | G8°09€ T0OTEIL 06°€0L89L | €C16€ €9GGGL 0%°L60¥9L | OTSLAVA
€0°60C  GC481T 06°99500¢ | €¢°LCT  €8V€TT 06°6G98¢€C | V€€ 6€C1Ce 09°8TETCE | LV'LLE  066STC 06°788LIC | 68'T€E  T0TITT 09°96991¢ | 60SLAVA
GR'GTT  €T4TE0T 07'TLL0S0T | 00°0 LVP60TT 0T TPCSTITT | 00T 2922001 07" GPELIOT | CTETE  0L69E0T 0G'TIESTOT | €6°69¢  €LL800T 02°0T6TC0T | 80SLAVA
067.  T6TILIT 00°LS8E6TT | 00°0 G99€0TT 0T°6¥cv0TT | ¥8°C GTLLITT 00°GTLLITT | CE°L TIVCLIT 097 TLEGLIT | 8L'96T  TSTSVIT 08°6L60LTT | LOSCAVA
LOPLT  V88C9E 0Z°'GTTELE | 8V'9T  6V886€ 09°€L86TV | 020 G06€LE 09°9698LE | TV'8LC 6982¢9¢€ 09°L8G99€ | CV'c8C  €6619€ 06°8€299¢ | 90SLAVA
GLTVC 689916 07'¢Pe926 | 9079 8T990TT OT'6TTSITT | CT°0 070€T6 0€'7C87P6 | 8L'LLE 66TT8S 07'¢CE968 | 8S'94E  6V4E06 06°€92L0T6 | SOSLAVA
GL9TT  €06L09 06°929€19 | 100 9TL8Y9 007106099 | 60°0 8€6164 03°LS€ELO9 | ©9°69C  T€6009 08°6T9909 | 7E€'6EC  80€9I6S 0G°€VE86S | POSLAVA
G0'€ST  0VL0ST 08°L6TVSC | 89T 91792 08°€80V.LC | T€0 ¥2005¢ 007008 | G1°98C  VSTLVT 00'88L6VC | LE'LVC 8VLTVT 0T'8E89VC | €OSLAVA
€L°L9C  LG0E08 0€°L6TOT8 | 00°0 laatiny 06°LTG698 | TO'0 €c0878 00°€T08Y8 | €9°C8C  GGTI8L 00°8€9G8L | GE€'ELT 600064 0L°6TTT6L | COSLAVA
1828  G6LT0E 0T'CESS0€ | 8T'8T  TLIPEE 07 79767¢ | 70°0 crveoe 00°c¥Pe0e | ©9°S07 991865 08'T9886C | €9'74€  95c00€ 02'0LLT0€ | TOSLAVA
i oty it Sae i oury urur Sae i ouiry Tt Sae i oy urut Sae i Qur) urur Sae i JU—
f YUQYS-STVS f NMHUS-STVS f SNAD f MYAYS-ST-dSVID f NUYS-ST-dSVID | s

Results of applying the metaheuristics GRASP-LS-SRRN, GRASP-LS-SRDRR,

GVNS, SA-LS-SRRN, and SA-LS-SRDRR to the 50 large-sized instances based on the instances

introduced in [2], with learning rate o = 0.3.

Table S5



Effort measurement
#iterations #B&B CPU
DAFJS01 [ 283314.30, 385965] 26.60% 5992430 44704 3600.00
DAFJS02 [ 684350.06, 974925] 29.80% 9124262 41719 3600.01
[
[

Instance E

DAFJS03 244590.61, 364530] 32.90% 315367 540  3600.02
DAFJS04 620099.24, 801999] 22.68% 453474 1085  3600.08
DAFJS05 [ 774248.32,1386048] 44.14% 1698052 3717  3600.01
DAFJS06 [ 319602.76, 554971] 42.41% 487353 1290  3600.00
DAFJS07 [ 961124.45,1610921] 40.34% 62778 11 3600.41
DAFJS08 [ 964298.61,1379296] 30.09% 89480 26 3600.77
DAFJS09 [ 209635.55, 324591] 35.42% 654953 1681  3600.02
DAFJS10 [ 575642.61,1335109] 56.88% 362148 515 3600.07
DAFJS11 [ 488334.59, 784540] 37.76% 69796 4 3600.64
DAFJS12 [ 436324.05, 695412] 37.26% 46581 7 3600.78
DAFJS13 [ 506756.19,1222775] 58.56% 290836 970  3600.01
DAFJS14 [ 825088.32,2475607] 66.67% 251115 140  3600.44
DAFJS15 [ 562116.30, 910621] 38.27% 44019 9 3600.63
DAFJS16 [ 768609.61,1269197] 39.44% 38245 4 3600.93
DAFJS17 [ 750881.02,2493735] 69.89% 141277 22 3600.18
DAFJS18 [ 295799.67, 492165] 39.90% 137029 50 3600.22
DAFJS19 [ 604957.70,1071785] 43.56% 137999 42 3600.30
DAFJS20 [ 571141.28,1121422] 49.07% 78382 37 3600.88
DAFJS21 [ 999123.48,2093205] 52.27% 44550 4 3600.99
DAFJS22 [1031352.01,2484982] 58.50% 19235 0 3602.17
DAFJS23  [1052692.80,1695613] 37.92% 109077 21 3600.22
DAFJS24 [ 652954.01,1122189] 41.81% 52126 10 3600.48
DAFJS25 [1175570.73,2260534] 48.00% 31189 1 3600.99
DAFJS26 [ 739220.97,1430891] 48.34% 32956 0 3603.95
DAFJS27 [ 818816.40,1585073] 48.34% 27718 1 3601.15
DAFJS28 [ 373217.07, 586826] 36.40% 58156 18 3600.54
DAFJS29 [ 837461.88,1410872] 40.64% 71216 14 3600.23
DAFJS30 [ 445035.50, 779578] 42.91% 71284 8 3600.42

YFJS01 [ 855110.12,1556831] 45.07% 2816931 10036 3602.07
YFJS02 [1024753.71,1110637] 7.73% 2901237 16500 3600.05
YFJS03 [ 960260.22,1002326] 4.20% 11594942 219854  3600.00
YFJS04 [ 349016.84, 383757] 9.05% 16591052 194515  3600.00
YFJS05 [ 682680.68, 798293] 14.48% 6826917 56450 3600.01
YFJS06 [ 750855.91,1094743] 31.41% 4521564 27772 3600.00
YFJS07 [ 984176.17,1161764] 15.29% 10802914 97215 3600.00
YFJS08 [ 894994.40, 936910] 4.47% 27961486 441031  3600.00
YFJS09 [ 662580.73, 887201] 25.32% 2582339 8724 3600.01
YFJS10 [ 960511.02,1172096] 18.05% 18598018 99695  3600.00
YFJS11 [ 458096.87, 502314] 8.80% 7587215 36102 3600.01
YFJS12 [ 851915.14,1106538] 23.01% 9449360 32397 3600.01
YFJS13 [ 599433.52, 763001] 21.44% 6449597 29272 3600.01

YFJS14  [3613880.70,4643837] 22.18% 69310 7 3600.33
YFJS15  [1487367.63,1944218] 23.50% 96038 45 3600.37
YFJS16  [2553807.92,3210592] 20.46% 85258 2 3600.25
YFJS17  [1518254.78,2095248] 27.54% 21236 0 3601.23
YFJS18  [1336069.36,2181882] 38.77% 30628 0 3601.84
YFJS19  [1500409.49,2405539] 37.63% 31328 0 3601.24
YFJS20  [1140540.32,1934417] 41.04% 28645 0 3601.18

Table S6: Result of applying CPLEX, with a 1-hour limit, to the 50 large-sized instances based
on the instances introduced in [2], with learning rate o = 0.1.



Effort measurement

Fiterations #B&B CPU
DAFJS01 [ 221139.36, 351557] 37.10% 12791167 55959  3600.00
DAFJS02 [ 595921.83, 884216] 32.60% 15810313 81936 3600.00
DAFJS03 [ 190509.90, 326957) 41.73% 268875 542 3600.05
DAFJS04 [ 480310.47, 732403] 34.42% 1017679 1494  3600.00
DAFJS05 [ 588250.46,1127729] 47.84% 4946740 16376  3600.02
DAFJS06 [ 243717.68, 482408] 49.48% 1117917 1986  3600.00

Instance E

DAFJS07 [ 683853.08,1363106] 49.83% 75453 10 3600.37
DAFJS08 [ 685298.36,1212890] 43.50% 113353 17 3600.28
DAFJS09 [ 160307.31, 269906] 40.61% 1277823 2483 3600.02
DAFJS10 [ 414804.34,1072639] 61.33% 327469 588  3600.04
DAFJS11 [ 346487.12, 671274] 48.38% 40688 4 3601.57
DAFJS12 [ 298616.25, 595425] 49.85% 18262 0 3604.44
DAFJS13 [ 353887.29, 941665] 62.42% 187790 211  3600.21
DAFJS14 [ 598180.54,1726319] 65.35% 157350 95  3600.24
DAFJS15 [ 390659.58, 819675] 52.34% 53144 10 3600.65
DAFJS16 [ 524225.29,1080644] 51.49% 38967 4 3600.57
DAFJS17 [ 549645.50,1984447) 72.30% 95248 17 3600.17
DAFJS18 [ 210313.33, 429178] 51.00% 118105 376  3600.22
DAFJS19 [ 433174.61, 894157] 51.55% 176546 74 3600.20
DAFJS20 [ 404804.80, 955193] 57.62% 74648 14 3600.37
DAFJS21 [ 684909.50,1789323] 61.72% 84219 8 3600.23
DAFJS22 [ 690906.52,1941166] 64.41% 73763 14 3600.40
DAFJS23 [ 745112.27,1547095] 51.84% 205500 67 3600.04
DAFJS24 [ 460395.91, 939479] 50.99% 76156 16  3600.28
DAFJS25 [ 795523.98,1855474] 57.13% 40602 1 3600.67
DAFJS26 [ 503300.48,1169559] 56.97% 37174 1 3601.13
DAFJS27 [ 561078.47,1370588] 59.06% 32741 1 3601.06
DAFJS28 [ 268228.65, 493245] 45.62% 58450 12 3600.45
DAFJS29 [ 593117.43,1312259] 54.80% 68586 11 3600.43
DAFJS30 [ 312508.47, 651746] 52.05% 61738 8 3600.14

YFJS01 [ 731493.14,1078525] 32.18% 6154387 20681 3600.00
YFJS02 [ 871572.84, 985698] 11.58% 11269560 59638  3600.00
YFJS03 915340 11734737 327595 1803.16
YFJS04 [ 314131.17, 388991] 19.24% 25415839 236720 3600.00
YFJS05 [ 627526.56, 723663] 13.28% 17780461 150146 3600.00
YFJS06 [ 709747.13, 967601] 26.65% 14235374 72866 3600.01
YFJS07 [ 815337.45,1085369] 24.88% 16440399 104822  3600.00
YFJS08 [ 801535.16, 873346] 8.22% 33275228 254277  3600.00
YFJS09 [ 562295.77, 862637] 34.82% 2330303 4792 3600.04
YFJS10 [ 867431.37,1055845] 17.84% 22610092 114002 3600.00
YFJS11 [ 384461.89, 462185] 16.82% 4076965 16798 3600.01
YFJS12 [ 710028.73,1107061] 35.86% 3170291 8792 3600.00
YFJS13 [ 514598.04, 716235] 28.15% 4546849 11706 3600.01

YFJS14  [2761758.64,4105898] 32.74% 50982 0 3600.05
YFJS15  [1203195.34,1718120] 29.97% 24009 0 3600.48
YFJS16  [2047388.51,2801929] 26.93% 30624 0 3600.63
YFJS17  [1101397.96,1849104] 40.44% 26324 0 3601.19
YFJS18 [ 956394.85,1889850] 49.39% 28580 0 3601.46
YFJS19  [1066111.35,2037505] 47.68% 28158 0 3601.55
YFJS20 [ 772709.10,1619887] 52.30% 29459 0 3601.08

Table S7: Result of applying CPLEX, with a 1-hour limit, to the 50 large-sized instances based
on the instances introduced in [2], with learning rate a = 0.2.



Effort measurement
#iterations #B&B CPU
DAFJS01 [ 184964.77, 343747] 46.19% 13218679 55849  3600.00
DAFJS02 [ 426168.47, 833805] 48.89% 15042207 47834 3600.01
[
[

Instance E

DAFJS03 144373.63, 274518] 47.41% 160582 522 3600.03
DAFJS04 363678.47, 651093] 44.14% 536473 1030 3600.03
DAFJS05 [ 489000.47,1163847] 57.98% 4877200 8662  3600.00
DAFJS06 [ 184047.96, 429697] 57.17% 1681450 3328 3600.02

DAFJS07 [ 495355.55,1203685] 58.85% 96912 8 3600.37
DAFJS08 [ 490118.26,1115377] 56.06% 93297 15 3600.37
DAFJS09 [ 123498.45, 243071] 49.19% 916903 2644 3600.05
DAFJS10 [ 307103.06, 918988] 66.58% 287617 534  3600.06
DAFJS11 [ 249330.94, 548825] 54.57% 57763 6 3600.74
DAFJS12 [ 212983.80, 517092] 58.81% 36485 8 3601.52
DAFJS13 [ 255362.24, 849340] 69.93% 192715 137 3600.12
DAFJS14 [ 423141.82,1455826] 70.93% 233255 194 3600.17
DAFJS15 [ 275848.90, 715313] 61.44% 54387 7 3600.49
DAFJS16 [ 360953.04, 942925] 61.72% 46512 6 3601.07
DAFJS17 [ 374445.49,1708701] 78.09% 100524 17 3600.34
DAFJS18 [ 154376.77, 401530] 61.55% 106967 463  3600.29
DAFJS19 [ 308899.70, 818261] 62.25% 143499 71 3600.38
DAFJS20 [ 284740.31, 823982] 65.44% 74105 13 3600.34
DAFJS21 [ 470746.21,1448149] 67.49% 53976 4 3600.71
DAFJS22 [ 472128.73,1639315] 71.20% 45870 8 3600.99
DAFJS23 [ 540605.28,1351399] 60.00% 102169 19 3600.55
DAFJS24 [ 323920.88, 875168] 62.99% 56057 8 3600.45
DAFJS25 [ 532278.92,1616450] 67.07% 41527 4 3600.85
DAFJS26 [ 341334.14, 975574] 65.01% 47295 5 3601.34
DAFJS27 [ 386517.46,1119678] 65.48% 40367 4 3601.02
DAFJS28 [ 197665.56, 443205] 55.40% 62629 10 3600.88
DAFJS29 [ 416452.69,1075753) 61.29% 53457 12 3600.49
DAFJS30 [ 223418.91, 554958] 59.74% 59573 6 3600.35

YFJS01 [ 638630.00,1042669] 38.75% 3627026 20007  3600.03
YFJS02 [ 733034.97, 937044] 21.77% 6989486 19008  3600.00
YFJS03 [ 810517.24, 862240] 6.00% 24554393 281167 3600.00

YFJS04 268775.38, 340854] 21.15% 19462434 143249  3600.00
YFJS05 559095.98, 648858] 13.83% 14785531 103214 3600.00
YFJS06 654171.21, 868915] 24.71% 10221123 47032  3600.01
YFJS07 752734.63, 990469] 24.00% 10000561 55265 3600.00
YFJS08 750272.11, 871262] 13.89% 26609818 187664 3600.01

[
[
[
[
[
YFJS09 [ 472544.10, 842391] 43.90% 1163991 3126 3600.02
[
[
[
[

YFJS10 843892.41, 970637) 13.06% 20313513 68410 3600.01
YFJS11 336266.65, 420053] 19.95% 8031770 24041 3600.01
YFJS12 644502.52, 925474] 30.36% 8184485 18753 3600.00
YFJS13 440317.45, 644327] 31.66% 6673327 15660 3600.01
YFJS14  [2133574.84,3463954] 38.41% 55132 0 3600.39
YFJS15 [ 973692.49,1570383] 38.00% 88409 14 3600.28
YFJS16  [1618266.73,2457112] 34.14% 72321 10 3600.17
YFJS17 [ 734763.53,1584996] 53.64% 28815 0 3601.87
YFJS18 [ 752964.51,1658190] 54.59% 31418 0 3602.03
YFJS19 [ 766725.29,1794759] 57.28% 34811 0 3601.10
YFJS20 [ 629296.14,1530027] 58.87% 34983 0 3601.26

Table S8: Result of applying CPLEX, with a 1-hour limit, to the 50 large-sized instances based
on the instances introduced in [2], with learning rate a = 0.3.



CPLEX GVNS GRASP-LS-SRRN

Instance E E gap (%) E gap (%) E gap (%) E gap (%)
DAFJS01 *385965  381513.00 -1.15 381513 -1.15  357356.50 -7.41 356091 -7.74
DAFJS02  *974925 1026164.00 5.26 1026164 5.26  916256.90 -6.02 915414 -6.10
DAFJS03 *364530 334107.80 -8.35 321686 -11.75 318801.30 -12.54 312650 -14.23
DAFJS04  *801999  762860.00 -4.88 762860 -4.88  765735.10 -4.52 763939 -4.75

DAFJS05 *1386048 1217236.60 -12.18 1184816 -14.52  1162967.40 -16.09 1149932 -17.04
DAFJS06  *554971  481710.10 -13.20 480338 -13.45  472621.40 -14.84 468807 -15.53
DAFJS07 *1610921 1417326.90 -12.02 1413045 -12.28  1484367.60 -7.86 1455664 -9.64
DAFJS08 *1379296 1302967.10 -5.53 1300682 -5.70  1317916.40 -4.45 1309998 -5.02
DAFJS09  *324591  288691.20 -11.06 284310 -12.41  281369.70 -13.32 279638 -13.85
DAFJS10 *1335109 1078861.70 -19.19 1038592 -22.21  1040623.40 -22.06 1022374 -23.42
DAFJS11  *784540  689780.50 -12.08 689345 -12.13  700081.30 -10.77 693628 -11.59
DAFJS12  *695412  657428.70 -5.46 642203 -7.65  647501.40 -6.89 640264 -7.93
DAFJS13  *1222775 1017534.90 -16.78 1004936 -17.82  1025950.00 -16.10 1015701 -16.93
DAFJS14 *2475607 1847660.00 -25.37 1847660 -25.37  1893849.20 -23.50 1870370 -24.45

DAFJS15  *910621  856025.00 -6.00 855450 -6.06  869923.20 -4.47 855517 -6.05
DAFJS16 *1269197 1152936.60 -9.16 1130400 -10.94  1177343.60 -7.24 1171374 -7.71
DAFJS17T  *2493735 1999228.90 -19.83 1980371 -20.59  2073750.80 -16.84 2055160 -17.59
DAFJS18  *492165  465612.20 -5.40 461406 -6.25  464375.60 -5.65 461164 -6.30
DAFJS19 *1071785  897395.20 -16.27 862054 -19.57  858383.30 -19.91 842210 -21.42
DAFJS20 *1121422 1025928.30 -8.52 1005295 -10.36  1014813.10 -9.51 996885 -11.11
DAFJS21  *2093205 1809654.00 -13.55 1803135 -13.86  1899440.90 -9.26 1866121 -10.85
DAFJS22 *2484982 1920216.70 -22.73 1862004 -25.07  2002338.00 -19.42 1973165 -20.60
DAFJS23 *1695613 1578709.00 -6.89 1561330 -7.92  1585246.70 -6.51 1569910 -7.41
DAFJS24 *1122189 1009699.00 -10.02 1009699 -10.02  1048411.60 -6.57 1035937 -7.69
DAFJS25 *2260534 2089110.20 -7.58 1977467 -12.52  2078253.40 -8.06 2053082 -9.18
DAFJS26 *1430891 1173758.40 -17.97 1126449 -21.28  1219716.00 -14.76 1206258 -15.70
DAFJS27 *1585073 1477514.10 -6.79 1419795 -10.43  1490170.20 -5.99 1477591 -6.78
DAFJS28  *586826  509252.00 -13.22 509252 -13.22 525346.20 -10.48 520893 -11.24
DAFJS29 *1410872 1281313.80 -9.18 1259044 -10.76  1304977.00 -7.51 1290580 -8.53

DAFJS30  *779578  676938.10 -13.17 672631 -13.72  688454.90 -11.69 685122 -12.12

YFJS01 *1556831  1098212.20 -29.46 1055598 -32.20  1041508.10 -33.10 1035567 -33.48

YFJS02 *1110637  1092061.00 -1.67 1092061 -1.67 1086636.60 -2.16 1082569 -2.53
YFJS03 *1002326  1020233.40 1.79 1017180 1.48  999984.90 -0.23 999678 -0.26
YFJS04 *383757  393271.00 2.48 393271 2.48  383110.00 -0.17 379209 -1.19
YFJS05 *798293  791300.70 -0.88 785985 -1.54  784912.20 -1.68 779315 -2.38
YFJS06 *1094743  1045952.00 -4.46 1045952 -4.46  995751.40 -9.04 988712 -9.69
YFJS07 *1161764 1175181.00 1.15 1175181 1.15  1145285.90 -1.42 1139305 -1.93
YFJS08 *936910  962835.00 2.77 962835 2.77  920471.60 -1.75 920031 -1.80
YFJS09 *887201  868605.00 -2.10 868605 -2.10  865324.40 -2.47 853126 -3.84
YFJS10 *1172096  1160764.10 -0.97 1145258 -2.29  1144828.80 -2.33 1140994 -2.65
YFJS11 *502314  505969.00 0.73 505969 0.73  496104.20 -1.24 493766 -1.70
YFJS12 *1106538  1119676.00 1.19 1119676 1.19 1058578.10 -4.33 1044937 -5.57
YFJS13 *763001  733181.00 -3.91 733181 -3.91  724714.40 -5.02 720730 -5.54
YFJS14 *4643837  4275240.30 -7.94 4260379 -8.26  4365818.60 -5.99 4264682 -8.16
YFJS15 *1944218  1859602.40 -4.35 1851356 -4.78  1806478.60 -7.08 1768464 -9.04
YFJS16 *3210592  3093383.70 -3.65 3089376 -3.78  3099530.00 -3.46 3099530 -3.46
YFJS17 *2095248  2008191.00 -4.15 1956176 -6.64  2039134.90 -2.68 2004861 -4.31
YFJS18 *2181882  1944262.00 -10.89 1843451 -15.51  2016752.30 -7.57 1980878 -9.21

YFJS19 *2405539  2231913.40 -7.22 2231667 -7.23  2342981.10 -2.60 2290121 -4.80
YFJS20 *1934417  1560360.40 -19.34 1548237 -19.96 1583769.10 -18.13 1562730 -19.21

Table S9: Result of applying the metaheuristics GVNS and GRASP-LS-SRRN to the 50 large-
sized instances based on the instances introduced in [2], with learning rate a = 0.1.
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CPLEX GVNS GRASP-LS-SRRN

Instance E E gap (%) E gap (%) E gap (%) E gap (%)
DAFJS01 *351557  344495.00 -2.01 344495 -2.01  326744.30 -7.06 321581 -8.53
DAFJS02  *884216  884615.00 0.05 884615 0.05  854294.40 -3.38 854226 -3.39
DAFJS03 *326957 297151.00 -9.12 297151 -9.12 283235.30 -13.37 280219 -14.29
DAFJS04  *732403  673371.00 -8.06 673034 -8.11  676612.00 -7.62 675305 -7.80
DAFJS05 *1127729 1087874.90 -3.53 1051766 -6.74  1027245.40 -8.91 1001927 -11.16
DAFJS06  *482408  431876.00 -10.47 431876 -10.47  418238.20 -13.30 412663 -14.46
DAFJS07 *1363106 1238599.00 -9.13 1238599 -9.13  1313128.50 -3.67 1282775 -5.89
DAFJS08 *1212890 1161290.00 -4.25 1161290 -4.25 1156466.70 -4.65 1149401 -5.23
DAFJS09  *269906  251943.50 -6.66 251409 -6.85  248753.70 -7.84 248078 -8.09

DAFJS10 *1072639  928251.30 -13.46 892697 -16.78  888413.40 -17.17 878454 -18.10
DAFJS11  *671274  596542.60 -11.13 596225 -11.18  600534.80 -10.54 591252 -11.92

DAFJS12  *595425  545316.50 -8.42 545228 -8.43  547187.90 -8.10 544438 -8.56
DAFJS13  *941665  876727.00 -6.90 876727 -6.90  868319.50 -7.79 861432 -8.52
DAFJS14 *1726319 1580002.10 -8.48 1577084 -8.64 1593036.10 -7.72 1582708 -8.32
DAFJS15  *819675  742426.00 -9.42 726665 -11.35  748278.00 -8.71 742111 -9.46
DAFJS16 *1080644  988626.10 -8.52 975163 -9.76  1007616.30 -6.76 991870 -8.21
DAFJS17  *1984447 1675212.90 -15.58 1672217 -15.73  1709995.40 -13.83 1691507 -14.76
DAFJS18  *429178  389779.30 -9.18 384568 -10.39  391223.00 -8.84 387881 -9.62
DAFJS19  *894157  751436.30 -15.96 750844 -16.03  750787.00 -16.03 738799 -17.37
DAFJS20  *955193  835637.70 -12.52 828173 -13.30  860534.60 -9.91 852285 -10.77

DAFJS21 *1789323 1545123.40 -13.65 1538564 -14.01  1596698.00 -10.77 1585909 -11.37
DAFJS22 *1941166 1614673.00 -16.82 1565476 -19.35  1639132.50 -15.56 1617087 -16.70

DAFJS23 *1547095 1355501.00 -12.38 1355501 -12.38  1401674.50 -9.40 1378545 -10.89
DAFJS24  *939479  892025.00 -5.05 891204 -5.14  910241.60 -3.11 909284 -3.21
DAFJS25 *1855474 1669245.00 -10.04 1669245 -10.04  1761569.10 -5.06 1726490 -6.95
DAFJS26 *1169559  987707.10 -15.55 985798 -15.71 1037468.70 -11.29 1028980 -12.02
DAFJS27 *1370588 1228340.60 -10.38 1228229 -10.39  1249992.20 -8.80 1234049 -9.96
DAFJS28  *493245  451818.80 -8.40 447590 -9.26  453098.70 -8.14 449639 -8.84
DAFJS29 *1312259 1103131.00 -15.94 1103131 -15.94  1136490.40 -13.39 1121644 -14.53
DAFJS30  *651746  612090.40 -6.08 589720 -9.52  601648.70 -7.69 596701 -8.45

YFJS01 *1078525  946395.50 -12.25 937930 -13.04  931842.60 -13.60 920641 -14.64

YFJS02 *985698  973057.00 -1.28 973057 -1.28  972642.20 -1.32 971294 -1.46
YFJS03 915340  956532.80 4.50 951763 3.98  916183.00 0.09 916183 0.09
YFJS04 *388991  365935.00 -5.93 365935 -5.93  352761.20 -9.31 352610 -9.35
YFJS05 *723663  717565.70 -0.84 716793 -0.95  716443.30 -1.00 715089 -1.18
YFJS06 *967601  955129.00 -1.29 955129 -1.29  919544.80 -4.97 912536 -5.69
YFJS07 *1085369  1099970.00 1.35 1099970 1.35 1051093.70 -3.16 1046924 -3.54
YFJS08 *873346  874305.00 0.11 874305 0.11  871510.80 -0.21 867730 -0.64
YFJS09 *862637  836818.70 -2.99 831452 -3.62  820669.80 -4.86 817340 -5.25
YFJS10 *1055845  1160812.00 9.94 1160812 9.94 1066003.40 0.96 1058652 0.27
YFJS11 *462185  459065.30 -0.67 457613 -0.99  453481.80 -1.88 451783 -2.25
YFJS12 *1107061  1024383.00 -7.47 1024383 -7.47  960290.80 -13.26 948247 -14.35
YFJS13 *716235  710383.30 -0.82 693736 -3.14  665870.70 -7.03 659996 -7.85
YFJS14 *4105898  3800029.70 -7.45 3696869 -9.96  3802489.10 -7.39 3762242 -8.37
YFJS15 *1718120 1556372.00 -9.41 1556372 -9.41  1581320.60 -7.96 1572551 -8.47
YFJS16 *2801929  2751015.00 -1.82 2751015 -1.82  2752018.20 -1.78 2702565 -3.55
YFJS17 *1849104 1672768.00 -9.54 1672768 -9.54  1732423.00 -6.31 1705111 -7.79
YFJS18 *1889850  1636590.20 -13.40 1635159 -13.48 1723728.90 -8.79 1701929 -9.94
YFJS19 *2037505 1906795.00 -6.42 1906795 -6.42  2000490.20 -1.82 1968497 -3.39

YFJS20 *1619887  1379946.40 -14.81 1376635 -15.02  1381649.50 -14.71 1337624 -17.42

Table S10: Result of applying the metaheuristics GVNS and GRASP-LS-SRRN to the 50 large-
sized instances based on the instances introduced in [2], with learning rate a = 0.2.
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CPLEX GVNS GRASP-LS-SRRN

Instance E E gap (%) E gap (%) E gap (%) E gap (%)
DAFJS01  *343747  302442.00 -12.02 302442 -12.02  301770.20 -12.21 300226 -12.66
DAFJS02  *833805  848023.00 1.71 848023 1.71  791119.70 -5.12 790009 -5.25
DAFJS03  *274518  250024.00 -8.92 250024 -8.92  246838.10 -10.08 242748 -11.57
DAFJS04  *651093  607357.20 -6.72 591938 -9.09  598343.50 -8.10 596308 -8.41

DAFJS05 *1163847  944824.30 -18.82 923040 -20.69  910763.50 -21.75 903549 -22.37
DAFJS06  *429697  378696.60 -11.87 373905 -12.98  366738.90 -14.65 361993 -15.76

DAFJS07 *1203685 1167725.00 -2.99 1167725 -2.99  1170979.80 -2.72 1145251 -4.85
DAFJS08 *1115377 1017545.40 -8.77 1002267 -10.14  1021910.20 -8.38 1008773 -9.56
DAFJS09  *243071  221318.60 -8.95 221239 -8.98  216696.60 -10.85 216202 -11.05
DAFJS10  *918988  817412.00 -11.05 817412 -11.05  764097.40 -16.85 755553 -17.78
DAFJS11  *548825  501103.90 -8.70 500750 -8.76  513658.30 -6.41 508263 -7.39

DAFJS12  *517092  451298.70 -12.72 448080 -13.35  459427.30 -11.15 456208 -11.77
DAFJS13  *849340  741704.00 -12.67 741704 -12.67  738750.90 -13.02 731973 -13.82

DAFJS14 *1455826 1354338.00 -6.97 1354338 -6.97 1364178.40 -6.30 1356675 -6.81
DAFJS15  *715313  635879.20 -11.10 633116 -11.49  648976.50 -9.27 642296 -10.21
DAFJS16  *942925  834037.70 -11.55 832294 -11.73  863943.70 -8.38 851458 -9.70

DAFJS17 *1708701 1412778.70 -17.32 1399142 -18.12  1416736.10 -17.09 1402926 -17.90
DAFJS18  *401530  341110.00 -15.05 341110 -15.05  328030.60 -18.30 324916 -19.08

DAFJS19  *818261  643783.00 -21.32 643783 -21.32  661350.60 -19.18 653452 -20.14
DAFJS20  *823982  746892.00 -9.36 732822 -11.06  736815.60 -10.58 729864 -11.42
DAFJS21 *1448149 1307306.40 -9.73 1297726 -10.39  1347854.90 -6.93 1331279 -8.07
DAFJS22 *1639315 1318134.10 -19.59 1299489 -20.73  1368721.60 -16.51 1351612 -17.55
DAFJS23 *1351399 1221252.00 -9.63 1221252 -9.63  1252537.80 -7.32 1237151 -8.45
DAFJS24  *875168  787787.20 -9.98 777520 -11.16  802608.70 -8.29 798804 -8.73
DAFJS25 *1616450 1438074.60 -11.04 1424121 -11.90 1513013.00 -6.40 1494410 -7.55
DAFJS26  *975574  851686.30 -12.70 851321 -12.74  889189.20 -8.85 880468 -9.75
DAFJS27 *1119678 1040129.50 -7.10 1025875 -8.38  1060105.20 -5.32 1042305 -6.91
DAFJS28  *443205  384560.10 -13.23 384508 -13.24  387223.80 -12.63 383366 -13.50
DAFJS29 *1075753  988649.00 -8.10 985749 -8.37 1002782.20 -6.78 990368 -7.94
DAFJS30  *554958  516564.00 -6.92 516564 -6.92  525346.00 -5.34 521327 -6.06

YFJS01 *1042669  866443.10 -16.90 866024 -16.94  826505.50 -20.73 823776 -20.99

YFJS02 *937044  883674.10 -5.70 882643 -5.81  873944.30 -6.73 873416 -6.79
YFJS03 *862240  897821.60 4.13 882468 2.35  862769.60 0.06 862728 0.06
YFJS04 *340854  349822.00 2.63 349822 2.63  326378.00 -4.25 326378 -4.25
YFJS05 *648858  670859.00 3.39 670859 3.39  649417.20 0.09 649050 0.03
YFJS06 *868915  860799.00 -0.93 860799 -0.93  843378.80 -2.94 835453 -3.85
YFJS07 *990469  957945.00 -3.28 957945 -3.28  946961.10 -4.39 940976 -5.00
YFJS08 *871262  879001.00 0.89 879001 0.89  820072.00 -5.88 819528 -5.94
YFJS09 *842391  768992.00 -8.71 768992 -8.71  778492.50 -7.59 767276 -8.92
YFJS10 *970637  976935.50 0.65 973152 0.26  985981.80 1.58 976164 0.57
YFJS11 *420053  419622.00 -0.10 419622 -0.10  413860.20 -1.47 411809 -1.96
YFJS12 *925474  899858.00 -2.77 899858 -2.77  871025.70 -5.88 865510 -6.48
YFJS13 *644327  628330.90 -2.48 621891 -3.48  616214.20 -4.36 612150 -4.99
YFJS14 *3463954  3213944.50 -7.22 3201356 -7.58  3311849.10 -4.39 3244695 -6.33
YFJS15 *1570383 1415745.80 -9.85 1414925 -9.90  1394064.60 -11.23 1387770 -11.63
YFJS16 *2457112  2387311.90 -2.84 2386816 -2.86  2391298.00 -2.68 2391298 -2.68
YFJS17 *1584996  1490004.60 -5.99 1489859 -6.00 1510152.30 -4.72 1471800 -7.14

YFJS18 *1658190  1470003.80 -11.35 1468469 -11.44  1477819.80 -10.88 1437443 -13.31
YFJS19 *1794759  1638413.00 -8.71 1638413 -8.71 1755823.10 -2.17 1736872 -3.23
YFJS20 *1530027 1284146.80 -16.07 1235496 -19.25 1211745.30 -20.80 1199598 -21.60

Table S11: Result of applying the metaheuristics GVNS and GRASP-LS-SRRN to the 50 large-
sized instances based on the instances introduced in [2], with learning rate o = 0.3.
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Main instance characteristics MILP formulation

N binary continuous . additional
Instance Z1 101 n JAl SieoFi @ 2 \ﬁ.riablci i variables #oonstraints #ionstraints
miniDAFJS01 5 14 2 14 44 0.54 0.54 431 113 3,963 39
miniDAFJS02 5 11 2 9 35 0.57  0.55 281 89 2,179 30
miniDAFJS03 5 10 2 12 31 0.50 0.53 223 79 1,575 26
miniDAFJS04 5 9 2 9 29 0.25 0.56 199 73 1,363 24
miniDAFJS05 5 15 2 15 38 0.39 0.38 343 103 3,061 33
miniDAFJS06 5 14 2 14 46 0.20 0.57 489 117 4,961 41
miniDAFJS07 5 11 2 10 34 0.23  0.52 269 87 2,080 29
miniDAFJS08 5 9 2 8 24 0.42 0.42 141 63 874 19
miniDAFJS09 5 15 2 13 47 0.63 0.53 507 121 5,243 42
miniDAFJS10 5 11 2 10 32 0.28 0.48 235 83 1,676 27
miniDAFJS11 5 18 2 16 43 0.45 0.35 447 119 4,579 38
miniDAFJS12 5 12 2 12 38 0.55 0.54 331 97 2,779 33
miniDAFJS13 5 10 2 8 27 0.58 0.43 171 71 1,099 22
miniDAFJS14 5 14 2 12 44 0.50 0.54 433 113 4,009 39
miniDAFJS15 5 1 2 11 35 0.40 0.55 291 89 2,403 30
miniDAFJS16 5 13 2 12 42 0.18 0.56 395 107 3,500 37
miniDAFJS17 5 1 2 11 30 0.13 0.43 219 79 1,627 25
miniDAFJS18 5 11 2 10 34 0.38 0.52 263 87 1,954 29
miniDAFJS19 5 12 2 10 36 0.30  0.50 303 93 2,505 31
miniDAFJS20 5 13 2 11 40 0.54 0.52 385 103 3,635 35
miniDAFJS21 5 19 3 20 60 0.52  0.54 785 155 9,592 55
miniDAFJS22 5 18 3 18 57 0.22 0.54 7 147 8,501 52
miniDAFJS23 5 21 3 18 66 0.53  0.54 935 171 12,260 61
miniDAFJS24 5 18 3 17 56 0.36  0.53 693 145 8,082 51
miniDAFJS25 5 17 3 17 51 0.12  0.50 581 133 6,271 46
miniDAFJS26 5 17 3 15 53 0.36  0.53 621 137 6,817 48
miniDAFJS27 5 19 3 16 57 0.46  0.50 773 149 10,434 52
miniDAFJS28 5 16 3 15 48 0.54 0.50 511 125 5,102 43
miniDAFJS29 5 14 3 15 47 0.33  0.59 493 119 4,858 42
miniDAFJS30 5 22 3 21 61 0.32 0.44 847 163 11,322 56
miniYFJS01 7 16 4 12 54 0.25 0.40 467 135 3,805 47
miniYFJS02 7016 4 12 44 0.33 029 331 115 2,499 37
miniYFJS03 7 16 4 12 45 0.08 0.30 371 117 3,121 38
miniYFJS04 716 4 12 53 0.25 0.39 485 133 4,329 46
miniYFJS05 7 16 4 12 55 0.50 0.41 505 137 4,505 48
miniYFJS06 7 16 4 12 51 0.42 0.36 451 129 4,009 44
miniYFJS07 7 16 4 12 48 0.17  0.33 391 123 3,133 41
miniYFJS08 7 16 4 12 49 0.50 0.34 405 125 3,263 42
miniYFJS09 7 16 4 12 51 0.33  0.36 443 129 3,805 44
miniYFJS10 7 16 4 12 59 0.17 045 561 145 5,043 52
miniYFJS11 7 20 5 15 56 0.13  0.30 513 147 4,506 49
miniYFJS12 7 20 5 15 68 0.13  0.40 7 171 8,688 61
miniYFJS13 7 20 5 15 69 0.40 0.41 785 173 8,602 62
miniYFJS14 7T 20 5 15 59 0.60 0.33 561 153 5,052 52
miniYFJS15 7 20 5 15 53 0.33 0.28 475 141 4,194 46
miniYFJS16 7T 20 5 15 63 0.40 0.36 673 161 7,138 56
miniYFJS17 7 20 5 15 57 0.27 0.31 535 149 4,846 50
miniYFJS18 7T 20 5 15 51 0.07 0.26 439 137 3,754 44
miniYFJS19 7T 20 5 15 58 0.47 0.32 563 151 5,306 51
miniYFJS20 7T 20 5 15 62 0.53  0.35 693 159 7,590 55
miniYFJS21 7 24 6 18 72 0.28 0.33 821 187 8,815 65
miniYFJS22 7 24 6 18 82 0.28 0.40 1,071 207 13,361 75
miniYFJS23 7T 24 6 18 78 0.17  0.38 979 199 11,659 71
miniYFJS24 7 24 6 18 62 0.28 0.26 643 167 6,435 55
miniYFJS25 7 24 6 18 76 0.17  0.36 905 195 10,055 69
miniYFJS26 7 24 6 18 67 0.33  0.30 753 177 8,165 60
miniYFJS27 7T 24 6 18 81 0.39 0.40 1,025 205 12,103 T4
miniYFJS28 7 24 6 18 67 0.22  0.30 721 177 7,325 60
miniYFJS29 7 24 6 18 80 0.39 0.39 1,007 203 11,925 73
miniYFJS30 7 24 6 18 72 0.44 0.33 865 187 10,105 65

Table S12: Main features of the proposed sixty small-sized instances.

13



Effort measurement

Instance B Hitorations  #B&B  CPU
MIDAFIS01 109516 515019 12445 44.60
miniDAFJS02 311058 150605 5201 1145
miniDAFJS03 514080 05028 4138 6.39
miniDAFJS04 210783 8930 683 0.52
miniDAFJS05 496996 255040 8850  35.21
miniDAFJS06 469580 326805 5320  49.30
miniDAFJS07 731271 36149 1572 1.90
miniDAFJS08 196320 4138 344 028
miniDAFJS09 730958 758775 16769 96.47
miniDAFJS10 355354 17064 912 113
miniDAFJS11 197969 7116183 217273  840.68
miniDAFJS12 310413 427447 7841 3757
miniDAFJS13 82003 19632 1211 0.88
miniDAFJS14 284161 876381 24560  100.29
miniDAFJS15 464428 096225 3917 10.79
miniDAFJS16 600539 143447 4003 21.04
miniDAFJS17 385868 12970 486 1.60
miniDAFJS18 162179 121462 4554  14.04
miniDAFJS19 384487 40066 1413 2.50
miniDAFJS20 777932 239726 5030 5028
miniDAFJS21 [ 337869.35, 354010] 4.56% 25145123 528446  3600.00
miniDAFJS22 603100 11444515 319287 1766.48
miniDAFJS23 [ 323054.82, 366852] 11.69% 26925157 239725 3600.00
miniDAFJS24 308093 4912883 133608  835.12
miniDAFJS25 507221 1421853 14885  147.53
miniDAFJS26 297795 13942515 388044 1648.39
miniDAFJS27 [ 448476.86, 464057] 3.36% 23500927 452323  3600.00
miniDAFJS28 287236 22800065 046024 2637.30
miniDAFJS29 438458 377263 13192 55.48

miniDAFJS30 [ 625032.56, 678276] 7.85% 24143289 282689 3600.00

miniYFJS01 905588 34299 1147 1.99
miniYFJS02 762944 11148 520 0.98
miniYFJS03 575262 118754 4075 14.55
miniYFJS04 710795 62372 2376 5.44
miniYFJS05 210624 16054 687 1.75
miniYFJS06 851682 70185 2739 10.45
miniYFJS07 1188929 56967 3024 13.47
miniYFJS08 355526 29397 1244 4.17
miniYFJS09 443890 129731 4264 31.69
miniYFJS10 688192 412935 6841  115.89
miniYFJS11 1227681 674229 11204  168.29
miniYFJS12 [ 298667.60, 299343] 0.23% 19235655 334901  3600.00
miniYFJS13 317814 86895 3380 32.32
miniYFJS14 652589 633541 19275  106.53
miniYFJS15 951706 198711 4230 26.60
miniYFJS16 516296 673908 18935  118.34
miniYFJS17 933706 561401 22129 99.26
miniYFJS18 791358 225800 4159 31.29
miniYFJS19 706846 2480756 85867  333.62
miniYFJS20 699032 601285 12164  139.24
miniYFJS21 611668 12046374 238234 2587.82
miniYFJS22 522949 17833406 337418 3336.38

miniYFJS23  [1159817.47,1254568] 7.55% 21493974 319997  3600.00
miniYFJS24 [ 406944.15, 409399] 0.60% 26017988 720352 3600.00
miniYFJS25  [1072493.88,1114739] 3.79% 19915497 339431  3600.00
miniYFJS26  [1444851.59,1454196] 0.64% 24256548 435425 3600.00

miniYFJS27 1066459 1063622 30389  244.38
miniYFJS28 834489 1167115 32175 197.27
miniYFJS29 799019 2034532 36961  315.66
miniYFJS30 355579 2075355 71933  366.82

Table S13: Result of applying CPLEX, with a 1-hour limit, to the 60 small-sized instances based
on the instances introduced in [1], with learning rate o = 0.1.
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Effort measurement

Instance B #iterations  #B&B CPU
miniDAFJS01 375660 499615 12671 48.06
miniDAFJS02 288599 168503 6156 13.72
miniDAFJS03 484797 111335 5185 9.76
miniDAFJS04 203524 19195 1005 0.88
miniDAFJS05 473622 504493 9695 57.84
miniDAFJS06 444208 2863933 83692  651.31
miniDAFJS07 710142 65182 2122 10.74
miniDAFJS08 188010 2493 192 0.35
miniDAFJS09 680728 629490 17636 142.15
miniDAFJS10 339724 37216 1485 3.36
miniDAFJS11 184256 12437385 438951 1619.15
miniDAFJS12 303195 898660 27534 78.71
miniDAFJS13 77621 37199 2378 1.54
miniDAFJS14 269270 1334713 43483  134.13
miniDAFJS15 441412 132900 4488 10.74
miniDAFJS16 566735 266513 5801 29.21
miniDAFJS17 369925 40423 1760 3.37
miniDAFJS18 155294 185157 6246 13.65
miniDAFJS19 365490 203889 4216 17.99
miniDAFJS20 732288 644172 19124 65.05

miniDAFJS21 [ 307560.64, 327253] 6.02% 25938670 436351 3600.00
miniDAFJS22 [ 498118.21, 563519] 11.61% 29051461 450741 3600.00
miniDAFJS23 [ 293508.64, 348906] 15.88% 25142900 230941 3600.00
miniDAFJS24 [ 264750.38, 283921] 6.75% 32693765 598426  3600.00
miniDAFJS25 490446 1573635 18800  179.54
miniDAFJS26 [ 201662.20, 217068] 7.10% 34274841 750395  3600.00
miniDAFJS27 [ 401361.60, 433868] 7.49% 25970667 372312 3600.00
miniDAFJS28 [ 256753.37, 270568] 5.11% 41825472 1012911  3600.00
miniDAFJS29 417056 497170 14050 45.37
miniDAFJS30 [ 556081.43, 643875] 13.64% 28501320 314336 3600.00

miniYFJS01 873923 76674 3156 11.09
miniYFJS02 727141 16699 1009 1.48
miniYFJS03 528439 204118 6145 19.00
miniYFJS04 689509 64435 2430 10.13
miniYFJS05 205710 22309 1441 3.38
miniYFJS06 834944 131949 5629 16.57
miniYFJS07 1106387 50244 2367 6.96
miniYFJS08 336964 264839 12796 33.23
miniYFJS09 423411 370247 11716 58.30
miniYFJS10 658796 732386 15370 97.58
miniYFJS11 1153056 305301 4404 35.88
miniYFJS12 [ 275820.84, 284212] 2.95% 24678369 407468 3600.00
miniYFJS13 293352 358387 10933 71.91
miniYFJS14 616634 2231083 64101  266.56
miniYFJS15 880131 150246 3540 23.85
miniYFJS16 485139 252481 8249 50.57
miniYFJS17 895041 1432615 49963 203.59
miniYFJS18 755926 404612 6081 46.17
miniYFJS19 662479 7363461 207021  932.52
miniYFJS20 661088 1941072 54887  448.45
miniYFJS21 [ 523754.47, 576956] 9.22% 27394246 260475 3600.00
miniYFJS22 481375 5770616 117564 1242.48

miniYFJS23  [1070376.80,1183726] 9.58% 22569626 243774 3600.00
miniYFJS24 [ 356593.10, 382974] 6.89% 39123114 597929  3600.00
miniYFJS25 [ 988526.49,1054743] 6.28% 22460220 371274 3600.00

miniYFJS26 1350819 11827818 305100 1553.69
miniYFJS27 998238 7131454 154568 1293.90
miniYFJS28 791090 7926984 207604 1129.67

miniYFJS29 [ 719250.33, 736775] 2.38% 27192253 506496 3600.00
miniYFJS30 [ 334284.54, 337541] 0.96% 26526146 695760 3600.00

Table S14: Result of applying CPLEX, with a 1-hour limit, to the 60 small-sized instances based
on the instances introduced in [1], with learning rate ov = 0.2.
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Effort measurement

Instance 2 Fiterations  #B&B  CPU
miniDAFJSOL 342296 004716 187904 94.57
miniDAFJS02 270626 168403 6283 13.50
miniDAFJS03 455596 04852 3042 6.84
miniDAFJS04 196152 20568 1643 127
miniDAFJS05 452344 3125504 75091 32351
miniDAFJS06 427750 14111087 423282 1607.35
miniDAFJS07 687145 168464 5222 13.96
miniDAFJS08 179781 8556 410 031
miniDAFJS09 640449 1476635 31200  159.91
miniDAFJS10 321378 75786 244l 6.77
miniDAFJSIT [ 170312.94, 173093] 1.61% 28185300 738670 3600.00
miniDAFJS12 205741 2243665 90246  196.84
miniDAFJS13 72867 32819 2526 142
miniDAFJS14 953244 1404317 44572 12248
miniDAFJS15 413722 156050 6195  12.54
miniDAFJS16 546718 2440862 72476 308.78
miniDAFJS17 356866 58884 2262 4.70
miniDAFJS18 148363 265756 6996 18.94
miniDAFJS19 349140 186852 5523 18.98
miniDAFJS20 694262 738617 17826 8159

miniDAFJS21 [ 231590.83, 314402] 26.34% 25364560 305881  3600.00
miniDAFJS22 [ 489261.57, 522881] 6.43% 26782104 434648 3600.00
miniDAFJS23 [ 249182.96, 325738] 23.50% 26312035 196387 3600.00
miniDAFJS24 [ 225332.14, 271273] 16.94% 34074626 520172 3600.00
miniDAFJS25 [ 406871.49, 470740] 13.57% 29328122 299472 3600.00
miniDAFJS26 [ 180372.90, 203355] 11.30% 35710194 787146  3600.00
miniDAFJS27 [ 355815.86, 405306] 12.21% 32019281 351350  3600.00
miniDAFJS28 [ 246641.75, 257078] 4.06% 45783801 1543356  3600.00
miniDAFJS29 392199 1183134 39432 100.37
miniDAFJS30 [ 454967.43, 576770] 21.12% 31754651 262303 3600.00

miniYFJS01 830595 135607 3836 18.49
miniYFJS02 696436 83820 2825 9.49
miniYFJS03 486014 178866 7716 21.80
miniYFJS04 665706 72979 2652 12.66
miniYFJS05 200793 408299 16784 65.85
miniYFJS06 800252 128688 4411 17.13
miniYFJS07 1033902 23634 1101 2.36
miniYFJS08 320851 465300 14944 51.52
miniYFJS09 407324 878085 20485  119.07
miniYFJS10 638089 1176627 24902 155.85
miniYFJS11 1098125 364482 9242 47.81
miniYFJS12 [ 253588.61, 268200] 5.45% 24949090 499104  3600.00
miniYFJS13 268032 564389 12125 86.60
miniYFJS14 577537 3437459 122848  411.53
miniYFJS15 814151 169578 4640 32.40
miniYFJS16 453123 544092 17674  173.69
miniYFJS17 853392 3309698 93701 723.92
miniYFJS18 725642 428463 8971  105.75
miniYFJS19 614642 3396354 71502 536.40
miniYFJS20 627953 7173422 194845 1674.87
miniYFJS21 [ 474214.42, 549549] 13.71% 30843884 318218  3600.00
miniYFJS22 442403 13497239 194056 2320.11
miniYFJS23 [ 978430.90,1117105] 12.41% 21444256 313009 3600.00
miniYFJS24 [ 335780.63, 357101] 5.97% 41853727 748103  3600.00

miniYFJS25 [ 881059.71,1003499] 12.20% 27492326 236106 3600.00
miniYFJS26 [ 980579.55,1260093] 22.18% 30463931 507486  3600.00
miniYFJS27 [ 872316.02, 938641] 7.07% 24612555 326687 3600.00

miniYFJS28 751899 23066402 512159 2667.33
miniYFJS29 [ 599096.89, 682925] 12.27% 32825637 341664 3600.00
miniYFJS30 [ 308445.05, 318788] 3.24% 40057912 712217 3600.00

Table S15: Result of applying CPLEX, with a 1-hour limit, to the 60 small-sized instances based
on the instances introduced in [1], with learning rate o = 0.3.
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CPLEX GVNS GRASP-LS-SRRN
Instance

E E gap (%) E gap (%) E gap (%) E gap (%)
miniDAFJS0L 409516  413638.00 1.00 413638 1.01  410323.00 020 410323 0.20
miniDAFJS02 311058  314457.00 1.09 314457 1.09  311112.00 0.02 311112 0.02
miniDAFJS03 514080  514080.00 0.00 514080 0.00  514080.00 0.00 514080 0.00
miniDAFJS04 210783  211416.00 0.30 211416 0.30  210801.00 0.01 210801 0.01
miniDAFJS05 496996  497117.00 0.02 497117 0.02  497117.00 0.02 497117 0.02
miniDAFJS06 469580  478025.00 1.80 478025 1.80  478025.00 1.80 478025 1.80
miniDAFJS07 731271 731271.00 0.00 731271 0.00  731271.00 0.00 731271 0.00
miniDAFJS08 196320  196356.00 0.02 196356 0.02  196356.00 0.02 196356 0.02
miniDAFJS09 730958  731551.00 0.08 731551 0.08  731551.00 0.08 731551 0.08
miniDAFJS10 355354  355858.00 0.14 355858 0.14  355879.00 0.15 355879 0.15
miniDAFJS11 197969  202247.00 216 202247 216 198279.00 0.16 198279 0.16
miniDAFJS12 310413  313322.20 0.94 310527 0.04  310527.00 0.04 310527 0.04
miniDAFJS13 82093  83356.00 154 83356 154 82173.00 010 82173 0.10
miniDAFJS14 284161  284515.00 0.12 284515 0.12  284677.00 0.18 284677 0.18
miniDAFJS15 464428  465062.00 0.14 465062 0.14  465062.00 0.14 465062 0.14
miniDAFJS16 600539  603119.00 043 603119 043  603119.00 043 603119 0.43
miniDAFJS17 385868  386003.00 0.03 386003 0.03  386003.00 0.03 386003 0.03
miniDAFJS18 162179  163005.00 0.51 163005 0.51  163849.00 1.03 163849 1.03
miniDAFJS19 384487  391644.10 1.86 390775 1.64  384671.00 0.05 384671 0.05
miniDAFJS20 777932 787739.00 1.26 787739 1.26  777932.00 0.00 777932 0.00
miniDAFJS21  *354010  354636.00 0.18 354636 0.18  349691.00 4122 349691 -1.22
miniDAFJS22 603100  630213.00 450 630213 450  603118.00 0.00 603118 0.00
miniDAFJS23  *366852  375337.60 231 374950 221 365429.00 039 365429 -0.39
miniDAFJS24 308993  309242.00 0.08 309242 0.08  309242.00 0.08 309242 0.08
miniDAFJS25 527221 553069.00 4.90 553069 4,90 527309.00 0.02 527309 0.02
miniDAFJS26 227795  229259.00 0.64 229259 0.64  228188.00 0.17 228188 0.17
miniDAFJS27  *464057  463301.00 -0.16 463301 -0.16  463301.00 -0.16 463301 -0.16
miniDAFJS28 287236  287567.10 0.12 287565 011  287565.00 0.11 287565 0.11
miniDAFJS29 438458  443619.00 118 443619 118 440259.00 041 440259 0.41
miniDAFJS30  *678276  688514.00 151 688514 151  675172.60 -0.46 675160 -0.46
miniYFJSO01 905588  905642.00 0.01 905642 0.0l 905642.00 0.0l 905642 0.01
miniYFJS02 762044  862146.00  13.00 862146  13.00  774160.20 147 763149 0.03
miniYFJS03 575262 622220.00 816 622220 816  578239.00 052 578239 0.52
miniYFJS04 710795 712730.00 0.27 712730 0.27  712730.00 0.27 712730 0.27
miniYFJS05 210624  211030.00 0.19 211030 0.19  211030.00 0.19 211030 0.19
miniYFJS06 851682  852737.00 0.12 852737 0.12  852737.00 012 852737 0.12
miniYFJS07 1188929 1190246.00 0.11 1190246 0.11 1191113.00 0.18 1191113 0.18
miniYFJS08 355526  357719.50 0.62 357680 0.61  357518.00 0.56 357518 0.56
miniYFJS09 443890  447914.00 0.91 447914 0.91  445390.00 0.34 445390 0.34
miniYFJS10 688192  693469.00 0.77 693469 0.77  688604.00 0.06 688604 0.06
miniYFJS11 1227681 1377797.00  12.23 1377797  12.23 1230038.00 0.19 1230038 0.19
miniYFJS12  *299343  302076.00 0.91 302076 0.91  299545.00 0.07 299545 0.07
miniYFJS13 317814  320235.00 0.76 320235 0.76  318762.00 0.30 318762 0.30
miniYFJS14 652580  733519.20  12.40 666766 217  653134.00 0.08 653134 0.08
miniYFJS15 951706  1004209.60 552 955340 0.38  954557.00 0.30 954557 0.30
miniYFJS16 516296  521126.00 0.94 521126 0.94  519063.00 0.54 519063 0.54
miniYFJS17 933706 939243.00 0.59 939243 0.59  933706.00 0.00 933706 0.00
miniYFJS18 791358  920167.00  16.28 920167  16.28  791652.00 0.04 791652 0.04
miniYFJS19 706846  764660.00 8.18 764660 8.18  709315.00 0.35 709315 0.35
miniYFJS20 699032  722917.00 3.42 722917 3.42  700788.00 0.25 700788 0.25
miniYFJS21 611668  623595.00 1.95 623595 1.95  612128.00 0.08 612128 0.08
miniYF.J$22 522949  534391.00 219 534391 219 523941.00 019 523941 0.19
miniYFJS23  *1254568 1322790.60 5.44 1279685 2.00 1255291.40 0.06 1255223 0.05
miniYFJS24 409399  450063.00 9.93 450063 9.93  409959.00 0.14 409959 0.14
miniYFJS25  *1114739  1204125.00 8.02 1204125 8.02 1115435.50 0.06 1114946 0.02
miniYFJS26 ~ *1454196 1481472.00 1.88 1481472 1.88  1455628.50 0.10 1455465 0.09
miniYFJS27 1066459 1068078.00 0.15 1068078 0.15 1067143.00 0.06 1067143 0.06
miniYFJS28 834489  847781.00 159 847781 1.59  834705.00 0.03 834705 0.03
miniYF.JS29 799019 871548.00 9.08 871548 9.08  799677.00 0.08 799584 0.07
miniYFJS30 355579 364525.00 252 364525 2,52 356172.00 0.17 356172 0.17

Table S16: Result of applying the metaheuristics GVNS and GRASP-LS-SRRN to the 60 small-
sized instances based on the instances introduced in [1], with learning rate a = 0.1.
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CPLEX GVNS GRASP-LS-SRRN
Instance

E E gap (%) E gap (%) E gap (%) E gap (%)
miniDAFJSOL 375660  382091.00 171 382001 171 376053.00 0.10 376053 0.10
miniDAFJS02 288599  294433.00 2.02 294433 2,02  288617.00 0.01 288617 0.01
miniDAFJS03 484797  484813.00 0.00 484813 0.00  484813.00 0.00 484813 0.00
miniDAFJS04 203524  204881.00 0.67 204881 0.67  203524.00 0.00 203524 0.00
miniDAFJS05 473622 495677.00 4.66 495677 4.66  473766.00 0.03 473766 0.03
miniDAFJS06 444208  444552.00 0.08 444552 0.08  445388.00 0.27 445388 0.27
miniDAFJS07 710142  727547.00 245 727547 2.45  710142.00 0.00 710142 0.00
miniDAFJS08 188010  188046.00 0.02 188046 0.02  188046.00 0.02 188046 0.02
miniDAFJS09 680728  681321.00 0.09 681321 0.09  681321.00 0.09 681321 0.09
miniDAFJS10 339724  340051.00 0.10 340051 0.10  340051.00 0.10 340051 0.10
miniDAFJS11 184256  184394.00 0.07 184394 0.07  184640.00 0.21 184640 0.21
miniDAFJS12 303195  311986.70 2.90 310767 2.50  303250.00 0.02 303250 0.02
miniDAFJS13 77621 78160.00 0.69 78160 0.69  78160.00 0.69 78160 0.69
miniDAFJS14 269270  269930.00 0.25 269930 0.25  269745.00 0.18 269745 0.18
miniDAFJS15 441412 441454.00 0.01 441454 0.01  442981.00 0.36 442981 0.36
miniDAFJS16 566735  566735.00 0.00 566735 0.00  566735.00 0.00 566735 0.00
miniDAFJS17 369925  370065.00 0.04 370065 0.04  370065.00 0.04 370065 0.04
miniDAFJS18 155204  155339.00 0.03 155339 0.03  155339.00 0.03 155339 0.03
miniDAFJS19 365490  384522.00 521 384522 521  378986.00 3.69 378986 3.69
miniDAFJS20 732288  739639.00 1.00 739639 1.00  735608.00 0.45 735608 0.45
miniDAFJS21  *327253  332360.00 156 332360 156 326114.00 -0.35 326114 -0.35
miniDAFJS22  *563519  565335.00 0.32 565335 0.32  563249.00 -0.05 563249 -0.05
miniDAFJS23  *348006  354673.00 1.65 354673 1.65  337473.00 328 337473 -3.28
miniDAFJS24  *283921 28424200 0.11 284242 0.11  284242.00 011 284242 0.11
miniDAFJS25 490446  526532.00 7.36 526532 7.36  492823.00 0.48 490611 0.03
miniDAFJS26  *217068  214739.00 -1.07 214739 -1.07  214476.00 2119 214476 -1.19
miniDAFJS27  *433868  456323.00 518 456323 518  433760.00 -0.02 433760 -0.02
miniDAFJS28  *270568  273859.70 122 271295 0.27  270707.00 0.05 270707 0.05
miniDAFJS29 417056  437768.00 4.97 437768 497 417539.00 012 417539 0.12
miniDAFJS30  *643875  665394.00 3.34 665394 3.34  625933.10 2279 623480 -3.17
miniYFJSO01 873923  875149.00 0.14 875149 0.14  874082.00 0.02 874082 0.02
miniYFJS02 727141 749146.00 3.03 749146 3.03  727504.00 0.05 727504 0.05
miniYFJS03 528439  590252.00  11.70 590252  11.70  529126.00 0.13 529126 0.13
miniYFJS04 689509  691087.00 0.23 691087 0.23  691087.00 0.23 691087 0.23
miniYFJS05 205710 210885.00 252 210885 252 206068.00 0.17 206068 0.17
miniYFJS06 834944  849443.00 174 849443 174 836503.00 0.19 836503 0.19
miniYFJS07 1106387 1124647.00 1.65 1124647 1.65 1109031.80 0.24 1107391 0.09
miniYFJS08 336964  339172.00 0.66 339172 0.66  339161.00 0.65 339161 0.65
miniYFJS09 423411 423471.00 0.01 423471 0.01  423471.00 0.01 423471 0.01
miniYFJS10 658796  659716.00 0.14 659716 0.14  658916.00 0.02 658916 0.02
miniYFJS11 1153056  1183898.00 2.67 1183898 2.67 1156157.00 0.27 1156157 0.27
miniYFJS12  *284212  284799.60 0.21 284734 0.18  284145.00 0.02 284145 -0.02
miniYFJS13 293352 307481.00 4.82 307481 4.82  294365.00 0.35 294365 0.35
miniYFJS14 616634  626666.00 1.63 626666 1.63  617388.00 012 617388 0.12
miniYFJS15 880131  889157.50 1.03 881998 0.21  881758.00 0.18 881758 0.18
miniYFJS16 485139 515540.00 6.27 515540 6.27  485927.00 0.16 485927 0.16
miniYFJS17 895041  896687.00 0.18 895647 0.07  895404.60 0.04 895041 0.00
miniYFJS18 755926 836340.00  10.64 836340  10.64  756069.00 0.02 756069 0.02
miniYFJS19 662479 663841.00 0.21 663841 0.21  663548.00 0.16 663548 0.16
miniYFJS20 661088  681839.00 3.14 681839 314 662440.00 0.20 662440 0.20
miniYFJS21  *576956  589895.00 2.24 589895 224  576245.40 012 576127  -0.14
miniYF.J$22 481375  490513.00 1.90 490513 1.90  482634.60 0.26 482294 0.19
miniYFJS23  *1183726 1290344.00 9.01 1290344 9.01 1181564.20 -0.18 1180864 -0.24
miniYFJS24  *382974  422483.00  10.32 422483  10.32  383865.00 0.23 383865 0.23
miniYFJS25  *1054743 1107659.00 5.02 1107659 502 1054858.00 0.01 1054841 0.01
miniYFJS26 1350819 1381770.00 2.29 1381770 2.29  1352062.80 0.09 1352054 0.09
miniYFJS27 998238  999037.00 0.08 999037 0.08  998802.90 0.06 998766 0.05
miniYFJS28 791090  791794.00 0.09 791794 0.09  791297.00 0.03 791297 0.03
miniYFJS29  *736775  797145.00 819 797145 819  736274.10 -0.07 736140 -0.09
miniYFJS30  *337541  340140.00 0.77 340140 0.77  338335.00 024 338335 0.24

Table S17: Result of applying the metaheuristics GVNS and GRASP-LS-SRRN to the 60 small-
sized instances based on the instances introduced in [1], with learning rate a = 0.2.
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CPLEX GVNS GRASP-LS-SRRN
Instance

E E gap (%) E gap (%) E gap (%) E gap (%)
miniDAFJSOT 342296  356967.00 429 356967 4.29  342891.00 0.17 342891 0.17
miniDAFJS02 270626  287239.00 6.14 287239 6.14  270626.00 0.00 270626 0.00
miniDAFJS03 455596  455596.00 0.00 455596 0.00  455596.00 0.00 455596 0.00
miniDAFJS04 196152  201078.00 251 201078 251 196362.00 0.11 196362 0.11
miniDAFJS05 452344  452498.00 0.03 452498 0.03  452498.00 0.03 452498 0.03
miniDAFJS06 427759  438080.00 241 438080 241 431219.00 0.81 431219 0.81
miniDAFJS07 687145  687145.00 0.00 687145 0.00  687145.00 0.00 687145 0.00
miniDAFJS08 179781  179817.00 0.02 179817 0.02  179817.00 0.02 179817 0.02
miniDAFJS09 640449  653065.00 1.97 653065 1.97  641047.00 0.09 641047 0.09
miniDAFJS10 321378  343638.00 6.93 343638 6.93  325640.00 1.33 325640 1.33
miniDAFJS11  *173093  176812.00 215 176812 2.15  173065.00 -0.02 173065 -0.02
miniDAFJS12 295741  295770.00 0.01 295770 0.01  298484.00 0.93 298484 0.93
miniDAFJS13 72867 72898.00 0.04 72898 0.04  72867.00 0.00 72867 0.00
miniDAFJS14 253244 255690.00 0.97 255690 0.97  253274.00 0.01 253274 0.01
miniDAFJS15 413722 413842.00 0.03 413842 0.03  413842.00 0.03 413842 0.03
miniDAFJS16 546718  552320.00 1.02 552320 102 546720.00 0.00 546720 0.00
miniDAFJS17 356866  356956.00 0.03 356956 0.03  356956.00 0.03 356956 0.03
miniDAFJS18 148363  148590.00 0.15 148590 0.15  148590.00 0.15 148590 0.15
miniDAFJS19 349140  365170.00 459 365170 459 359493.00 297 359493 2.97
miniDAFJS20 694262  702024.00 112 702024 112 695030.00 011 695030 0.11
miniDAFJS21  *314402 30713000  -2.31 307130  -2.31  302672.00 373 302672 -3.73
miniDAFJS22  *522881  523573.00 0.13 523573 0.13  522961.00 0.02 522961 0.02
miniDAFJS23  *325738  317927.00  -240 317927  -240  314738.00 338 314738 -3.38
miniDAFJS24  *271273  272273.00 0.37 272273 0.37  263677.00 280 263677  -2.80
miniDAFJS25  *470740  469036.00  -0.36 469036 036 462352.00 178 462352 -1.78
miniDAFJS26  *203355  209459.00 3.00 209459 3.00  203157.80 010 203111 -0.12
miniDAFJS27  *405306  413389.00 1.99 413389 1.99  405850.40 0.13 405629 0.08
miniDAFJS28  *257078  258011.40 0.36 257317 0.09  256803.00 2011 256803  -0.11
miniDAFJS29 392199  410139.00 4.57 410139 457  392532.00 0.08 392532 0.08
miniDAFJS30  *576770  600786.00 416 600786 416 569211.00 131 569211 il
miniYFJS01 830595  838934.00 1.00 838934 1.00  830691.00 0.01 830691 0.01
miniYFJS02 696436 728581.00 462 728581 462 696456.00 0.00 696456 0.00
miniYFJS03 486014 517445.00 6.47 517445 6.47  488771.00 0.57 486971 0.20
miniYFJS04 665706  666890.00 0.18 666890 0.18  666890.00 0.18 666890 0.18
miniYFJS05 200793  201418.00 0.31 201418 0.31  201418.00 0.31 201418 0.31
miniYFJS06 800252  800852.00 0.07 800852 0.07  800852.00 0.07 800852 0.07
miniYFJS07 1033902  1035602.00 0.16 1035602 0.16 1034236.00 0.03 1034236 0.03
miniYFJS08 320851  323162.00 0.72 323162 0.72  323162.00 0.72 323162 0.72
miniYFJS09 407324 408844.00 0.37 408844 0.37  407698.00 0.09 407698 0.09
miniYFJS10 638089  638902.00 0.13 638902 0.13  638902.00 0.13 638902 0.13
miniYFJS11 1098125 1154301.00 512 1154301 512 1101131.00 0.27 1101131 0.27
miniYFJS12  *268200  273098.00 1.83 273098 1.83  267679.00 2019 267679  -0.19
miniYFJS13 268032 268357.00 0.12 268357 012 268357.00 012 268357 0.12
miniYFJS14 577537 589839.00 213 589839 213 578859.00 0.23 578859 0.23
miniYFJS15 814151  815874.00 0.21 815826 0.21  815826.00 0.21 815826 0.21
miniYFJS16 453123 455546.00 0.53 455546 0.53  454085.00 0.21 454085 0.21
miniYFJS17 853392  865438.90 141 863680 1.21  856446.40 0.36 854667 0.15
miniYFJS18 725642 757732.00 442 757732 442 725832.00 0.03 725832 0.03
miniYFJS19 614642  615346.00 011 615346 0.11  615123.00 0.08 615123 0.08
miniYFJS20 627953  659340.00 500 659340 500  628394.20 0.07 628249 0.05
miniYFJS21  *549549  558778.00 1.68 558778 1.68  542229.00 133 542229  -1.33
miniYFJS22 442403 472029.00 6.70 472029 6.70  443353.90 0.21 443277 0.20
miniYFJS23  *1117105 1178813.00 552 1178813 552 1100760.00 -1.46 1100760  -1.46
miniYFJS24  *357101  371284.00 3.97 371284 3.97  358096.00 0.28 358096 0.28
miniYFJS25  *1003499  1056313.00 5.26 1056313 5.26  1002516.00 0.10 1002516  -0.10
miniYFJS26  *1260093 1281083.00 1.67 1281083 1.67 1255513.10 -0.36 1254811 -0.42
miniYFJS27  *938641  939840.00 0.13 939840 013 939427.20 0.08 939410 0.08
miniYFJS28 751809  759167.00 0.97 759167 0.97  752224.00 0.04 752224 0.04
miniYFJS20  *682925  758011.00  11.13 758011  11.13  682814.90 0.02 682424  -0.07
miniYFJS30  *318788  320347.00 0.49 320347 0.49  319827.00 0.33 319827 0.33

Table S18: Result of applying the metaheuristics GVNS and GRASP-LS-SRRN to the 60 small-
sized instances based on the instances introduced in [1], with learning rate o = 0.3.
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