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Time-selective Integrated Scheduling Algorithm Considering Posterior Processes
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Abstract
general integrated scheduling problem, and it influenced the scheduling result. Aiming at this problem, an time-selective

Integrated scheduling algorithms currently neglected the compactness of serial processes when handling a

integrated scheduling algorithm considering posterior processes was presented. The strategy of process sequence sorting
was proposed. From the overall structure of the process tree, it was divided into several sequence of processes in which
the processes only had a serial relationship. According to the path length to determined the order of its scheduling. The
strategy of time-selective and considering posterior processes was proposed. According to the characteristics of the process
tree, selected the most close to the scheduling objectives as a process scheduling scheme from the different combination
of parallel process from different process sequence. If the process scheduling scheme was not unique. selected the process
scheduling scheme in which The processing start time of the process was the earliest. This algorithm promises to proceed
together the parallel processing of processes, and effectively raises the compactness of serial processes. The results of

integrated scheduling are optimized. Finally illustrated by examples.
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Table 1  Parameter list of integrated scheduling problem
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TIPSR KR, # 2, WEFHHE TFEf S e
T TF. TR TIRT N A, Aoz, Az, Ass,
Asg, Ass, Ags (15 Aar), Aoz, Ago, A (815 Aso),
Ag, Aga, Aoy, Asg, Ass, Ara, Aoy, Ass, Ais, Ais,
Ay (815 Ary), Arg, Ass, Asi, Az (3815 Aws), Ass,
Az, Avg, Ag, Ag, Anr, Ay, Ao, As, Ag, Ay, Ay, 3L
FEEA 23, HIHESUR 2 P DUREIAE, 2 i%E
V5 RYE T3 I L & 1) RAT AN L i B AR K
WA LA S T BN T B AR L AE TR
FHXT B 25 PR R B 25 R 52 mm. N, T Ass
AT Aso WEE, 15 T)F Ago Frde 1775

JGEETIT Ago, Arg %55 HIAT TP B AT HERAL,
H e HoA 5 2 TP R TR BE, e 28 S M B2 4%

AL G T M E SRR, GBI
TR 0T e B AR T2 e A A R 55 R
FOM I SR WA R L e 9 Ery 4T L
FriE TH G, Ve Ih A Y Bl B B AR I &,
L EYORT MR RS, B RIRE T TR
NI4T, FEEZ = A I, ST 20, S50 T /i

A A SRR W A R (1
g 2~5).

K2 AR A SRR

Table 2 Scheduling the product A by the algorithm proposed
TS Lis  WERERTTS Ry SN R R ] ALY 0 2 R R [ Ty G v A LR B )
PRSI L ) )
A,y M3 - - - 0 A;: 0
Ay M,y - - - 2 Ai: 0, As: 2;
Ao M - - - 4 A1: 0, As: 2, Aqo: 4;
A M, - - - 6 Aip: 0, As: 2, Aot 4, A1t 6
A M, B B B . Ap: 0, As: 2, A1o: 4, Apq: 6,
Ais:7T;
Aus M, B B B s Ap: 0, As: 2, Aio: 4, Aq1: 6,
Aqs:7, Ais: 8
Asy M, B B B " Aip: 0, As: 2, Aio: 4, Aq1: 6,
Aqg:T, Ays: 8, Agy: 11;
A M, B B B 14 Ai1: 0, As: 2, Aio: 4, Aq1: 6,
Aig:7, Ars: 8, Aaq: 11, Agg: 14;
Aip: 0, As: 2, Aio: 4, Aq1: 6,
Ass M- - - - 16 Aqg:T, Ars: 8, Aap: 11, Aggs: 14,
Ass: 16;
Ap: 0, As: 2, Aio: 4, Apq: 6,
Ass M, . . . 17 Arg:T, Avs: 8, Aoy: 11, Asg: 14,
Aas: 16, Agg: 1T;
Ai1: 0, As: 2, Aio: 5, A11:7,
As M; 2/6]11/16 19]19]18/19 18]22(27|32 2 Ars: 8, Ars: 9, Any: 12, Asg: 15,
Ags: 17, Asg: 18, Asz: 2;
A1: 0, As: 2, Ajo: 5, Aq1:T7,
Ay M, 5|19 19]22 19]32 5 Avg: 8, Ars: 9, Aoy: 12, Asg: 15,
Aas: 17, Agzg: 18, As: 2, Ag: 5;
Aq: 0, As: 2, Ajo: 5, Ap1:T7,
A M, 8|12/17 20/19/19 18]2227 8 Are: 8 Ars: 10, Az 13, Age: 16,
Aas: 18, Asg: 19, As: 2, Ag: 5,
Ais: 8;
Ai: 0, As: 2, Aio: 5, A11:7,
Asg M, 10/16]19 20[21|22 18]24/27 10 Ass: 8, Asor 10, An: 13, Age: 16,

A25Z 18, AQgZ 19, A3Z 2, Ag: 5,
Aiz: 8, Aje: 10;
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Table 3 Scheduling the product A by the algorithm proposed (continued Table 2)

. . . U RS s N o, X
TS MIdes  WERERE IR R S T ] " o B A M7 G AR T L )
FAS A B R 1)
Ali 0, Az: 27 Al[)i 5, A11Z 7,
Aqg: 8, Ais: 10, Agq: 13, Agg: 16,
Aszs M, 1320 2022 2023 13 ' ” ! *
Ass: 18, Asg: 19, Az: 2, Ag: 5,
A132 8, AlGZ 10, Ags: 13,
Ali 0, Az: 27 Al[)i 5, A11Z 7,
Aqg: 8, Ais: 10, Ayt 13, Asg: 16,
Aso M, 15 20 18 15 ' ” N *
AQ{,S 18, Aggl 19, A32 2, Agl 5,
A131 8, A16: 10, A232 13, A292 15,
A13 0, AQC 2, Algl 5, 1411577
Ais: 8, Ais: 10, Azq: 13, Agg: 16,
4|8] 20|20| 16/20]
AS M4 4 A252 18, Azg: 197 A‘g 2, Agl 5,
15/20 20|21 27|32
A131 8, A15: 10, A23: 13, A292 15,
As: 4;
Aq: 0, As: 2, A1o: 5, Aq1: 8,
Algi 9, A152 10, A212 13, AQGZ 16,
5/8] 20|21 16]19]
Az M, 5 Aos: 18, Asg: 19, As: 2, Ag: 5,
13]16]19 23[21|22 24/28|30

Ais: 8, Ajs: 10, Aas: 13, Agg: 15,
As: 4, A;: 5

Ap: 0, As: 2, Aio: 5, Agq: 8,
Ai1s: 9, Ars: 10, Azq: 13, Agg: 16,

Arq M, 8/10]18 20]20(20 16]18|26 8 Ass: 18, Ass: 19, As: 2, Ag: 5,
Ais: 8, Ajs: 10, Aas: 13, Agg: 15,

As: 4, A7: 5, Air: 8;

Aip: 0, As: 2, A1o: 5, Aq1: 8,
Ai1s: 9, Ais: 10, Azq: 13, Agg: 16,

Ao M, 9/15]20 20/20|22 16]22]27 9 Ass: 18, Asg: 19, As: 2, Ag: 5,
Aiz: 8, Ajg: 10, Azz: 13, Agg: 15,

As: 4, A7: 5, A17: 8, A1g: 9;

Ai: 0, As: 2, Aio: 5, Aq1: 8,
Ag: 9, Ars: 10, Aap: 13, Agg: 16,

Ass: 18, Aag: 19, As: 2, Ag: 5,
Ais: 8, Ajg: 10, Azs: 13, Agg: 15,

As: 4, A7: 5, Ai7: 8, A1t 9,

Ao 11;

Ap: 0, As: 2, A1o: 5, Ag1: 8,
Ai1s: 9, Ags: 10, Aaq: 13, Agg: 16,

Ags: 18, Asg: 19, As: 2, Ag: 5,
Aiz: 8, Ajg: 10, Aas: 13, Agg: 15,

As: 4, A7: 5, A1r: 8, A1g: 9,

Azo: 11, Agp: 15;

Aq: 0, As: 2, Ajo: 5, Aq1: 8,
Aig: 9, Ags: 10, Azq: 13, Agg: 16,

" " 2/8[9)| 20[23|22) 13[19]20] ) Ass: 18, Ags: 19, Ag: 2, Ag: 5,
13]16|19 23]21|22 24/28|30 Aqz: 8, Aig: 10, Azt 13, Asg: 15,

As: 4, A7: 5, Ay 8, Ajg: 9,

Ago: 11, Ago: 15, Ayt 2;

Ass M, 11]18 20|21 16]23 11

Aso M, 14]15|20 21|20|22 16]17|22 15
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Table 4  Scheduling the product A by the algorithm proposed (continued Table 3)
o L RETH o
TS LR fERBEEF A BT S LR 1] i R Ty S8 AN TR NI

FASYH BE IR R
All 07 AQI 2, Aloi 5, Alll 8,
Algl 9, A15Z 10, A211 13, Agg: 167
5|9/10] 20(2220|20] 13]17|18] Ags: 18, Ags: 19, Ag: 2, Ag: 5,
As My 5
14/18 20 22| 26 Avs: 8, Arg: 10, Aoy: 13, Asg: 15,
A5Z 47 A72 5, A17: 8, Algl 9,
Ago: 11, Agg: 15, Ay: 2, Ag: 5;
Aq: 0, Ax: 2, Ayo: 5, Arq: 8,
Ais: 9, Ais: 10, Aaqp: 13, Agg: 16,
A25I 187 Agsi 19, A35 2, Ag: 5,
7|8]11] 26]2020| 13(14/17]
A14 M4 8 A132 8, Alﬁ: 10, A23: 14, Azg: 17,
15/1720 22|22|24 21| 23|26
As: 4, A7: 5, Ai7: 8, Ao 12,
Azz: 147 Ago: ].77 A4: 2, ASC 57
Ag: 8
Ali 07 AQZ 2, Aloi 5, A112 8,
Ais: 9, Ais: 10, Aaq: 13, Agg: 16,
A253 187 Azgi ].97 A3: 2, Ag: 57
12[13| 21|22] 14/15|
Aar Mo 16 Ai3: 8, Are: 10, Aaz: 14, Asg: 17,
16/19 20|21 18]21
As: 4, A7Z 5, A17Z 87 Algl 12,
Aoo: 14, Asg: 17, Ay: 2, Ag: 5,
A145 8, A27Z 16,
Ali 07 AQZ 2, Alol 5, A112 8,
Alsl 97 A152 107 Azli 13, Aggl 16,
57| 20/20] 13/15| Ags: 18, Ags: 19, As: 2, Ag: 5,
A12 Ml 9|10| 21‘20' 17|18| 5 A135 8, A161 10, A231 14, Aggl 17,
17|20 21[21 2528 As: 4, Ag: 5, Ar17: 8, Ayg: 12,
Ago: 14, Asgg: 17, Ays: 2, Ag: 6,
A14I 87 A27Z ].67 Alzl 5,
All 07 AQI 2, Aloi 5, Alll 8,
Alsi 9, A15Z 10, A212 13, AQGZ 16,
13|15
6/8] 22/21] 20) Ags: 18, Agg: 19, Ag: 2, Ag: 5,
16]20
ASI M2 9|13| 20‘21' | | 9 A13: 8, A161 10, A23I 14, Azg: 177
23|25
16/18]19 21|21/20 ”6 As: 4, Ag: 5, A7t 8, Agg: 12,
AQQI 14, A202 17, A4Z 2, As: 6,
Ai14: 8, Aa7: 16, Aja: 5, As1: 9
All 07 Azl 2, Aloi 57 Alll 87
Algi 97 A15I 107 A21: 13, A26: 16, A25: 18,
Aggi 197 Agi 2, AgZ 5, A13Z 8,
1017 2024 16]23|
Aoy M, 10 Aig: 10, Aos: 14, Asg: 17, As: 4,
20 24 26

A7Z 5, A175 87 Algl 12, A221 ].47
A202 17, A42 2, Ag: 67 A14I 8, A27Z 16,
Alzi 5, A311 9, A24Z 107




360

H zf) (e s il 445

5 OARICEEPEL - A TR (8 4)
Table 5  Scheduling the product A by the algorithm proposed (continued Table 4)

JESE Ty
Tt HERBZ L I By SN T ) n T 2 IR JEE P 1) 5 R T7 G AR LR B ) A
AT BE IR R

As

As2

ASS

Aip: 0, As: 2, A1o: 5, A11: 8,
Ai1g: 9, Ais: 10, Azq: 13, Agg: 16,
Aos: 18, Asg: 19, As: 2, Ag: 5,
Aiz: 8, Ajg: 10, Aazs: 14, Agg: 17,
As: 4, A7: 5, A1r: 8, Ajg: 12,
Ago: 14, Agg: 17, Ay: 2, Ag: 6,
Aa: 8, Asy: 16, Aja: 5, Azq: 9,
Azy: 10, Azo: 14;

Aq1: 0, As: 2, A1g: 6, Ajq: 8,
Aig: 9, Ais: 10, Aoz 13, Agg: 16,
Ass: 18, Asg: 19, As: 2, Ag: 5,
Aiz: 8, Ajg: 10, Aazs: 14, Agg: 17,
As: 4, A7: 5, A1z 8, Ajg: 12,
Ago: 14, Agg: 17, Ay: 2, Ag: 6,
Aiy: 8, A7 16, Aqa: 5, Asp: 9,
Aay: 10, Azo: 14, Ag: 5;

Ap: 0, As: 2, Ajo: 6, Apq: 8,
Aig: 9, Ais: 10, Agq: 13, Agg: 16,
Ass: 18, Asg: 19, As: 2, Ag: 5,
Aiz: 8, Ajg: 10, Aazs: 14, Agg: 17,

M 13|16/18 2021|20 14|17|19 13 As: 4, Ar: 5, Arr: 8, Aro: 12,

Ms 14]18 20|20 16]20 14

5/7| 20|20| 6/8|
M, 10|13| 21/20| 1114 5
16/18 21|20 17]19

A22: 147 AQ()Z 17, A4Z 2, Agi 67
Aiy: 8, A7 16, Aja: 5, Asp: 9,
A245 107 A305 14, AGC 5,
A322 13,
Aq: 0, As: 2, Ajo: 6, Aqq: 8,
Algl 97 A15Z 107 A211 137 A25: 167
A25I 18, A28: 19, Ag: 27 Ag: 5,
A13Z 87 A162 107 Aggl 14, Agg! 17,
16]19) 20/21] 1720
My 16 As: 4, A7: 5, A17: 8, Ao 12,
20 21 21
A221 14, Azol 17, A4I 27 ABZ 6,
A145 8, A27Z 16, Alzl 5, A315 9,
A24Z 10, A302 147 AGZ 5, A322 13,
Aszs: 16;

B K A P TP I TART XRIVE,  Ax Fl Ay, Hit Asg BE EITTREE T Ag, ik
WK 12 frR. BT Ags MILFRAR EAT RAERNEE 1 TIF 75
BB 2. TIP)PHHETREE N = M TP sE AL, Jl TRT X B RIRA TS, RT3 BA
FEME. 56—4% 1587 m A &AM AR S TFE N Ay, As, A, An, As, Avs, Ag, Ao,
FEG A Ag: 6, Aggr 16, Ags: 18, Agp: 12, Ayrr Ao, Ags, RIBPRFEE 1 TF /T4 T M T 2R
13, Aso: 13, Asgs: 1 Fll Agg: 18, BEREKTT A MIER, MG T Z2RA8 lOARAR 28 50 1T 5 M il AR AR
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H A - R B AR K BE 400 R Ag: 2, Ago: 12,
Aso:r 1, Agrr 11, Agg: 11, Ags: 14 Fll Agg: 16. E
ﬁ%*%ﬁéﬁ%ﬁ%ﬁ\jﬂ A29- ﬁi@l}? A29 &;H\:Lnb%
B EAERA RAE RS 2 TP P oy s, 0 AT
KRR ALIFAF, st TR BAS o L5 R Ay,
Ay, Ao, Ay, Ass, Aus, Aoy, Agg, Ags, Agg, As, Ag,
Aus, Ase, Ao, Agg. RUCEHE, HEHMAMZ. HA
TS TR BN T R Ay, Ag, Ao, Arr, Ass,
Ais, Agr, Agg, Ags, Asgs, Az, Ag, Ais, Ass, Ass,
Agg, As, A7, A1z, Arg, Agg, Agg, Ay, Ag, Ary, Aoz,
Ao, Az, Aoy, Aso, As, Asz, Ass.

FB] 3. FERKFFe (68 1 TFPH) ETF
BT BRI aa R T %, IR 2.

BI]R 4. Z—REERK T T LETF, &5
TE R R EE T %8, HEILEE 3~ 5.

6 51

I8 G S TP PR 28 A R s I $E e
3 RSB E TG AR H Y, 285
T

1) TP H0HE P SR M T2 A A B iR 248 &
GHETJF W BEIT, $205 T AT TP B,

2) PEEFR BERBE YK T ) A ), R BE R
g TR B B FE R R 5 Ty I LI 4 B ),
ST AT T B AT A AT 3 i S s

3) 5 5 B SRS e R BE SR B At b
T IEART L Ty, #t—28m T HEm R RS 1Y
R

4) AR AR AR =R 2 i

g5 BT, AR SO R e — M 5 A R B )
AL TR, o — S IR A R T 8
B BEE T AR, A e A L bR
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