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Abstract: With the rapid development of the industrial Internet, industrial production needs to satisfy personalized us-
er requirements. Due to the wide variety of personalized product specifications, an efficient and intelligent scheduling meth-
od is particularly important for manufacturing enterprises. From the perspective of deployment mode, existing intelligent
scheduling systems can be divided into two categories: enterprise on-premises deployment and cloud scheduling services.
The computing and storage resources of the local scheduling system are relatively limited, making it difficult to meet the
needs of accurate scheduling algorithms. In contrast, cloud scheduling systems require the support of a large amount of in-
dustrial core scheduling data and charge on demand. The overhead of computing, storage, and network transmission makes
scheduling service costs high. Additionally, uploading core industrial data to the cloud may carry the risk of data leakage.
To address these issues, this paper takes the hot rolling production of iron and steel as an example, introduces edge comput-
ing technology into intelligent production scheduling, and proposes a cloud-edge collaborative industrial internet production
scheduling framework (PSECC). The framework preprocesses the original industrial data at the edge to ensure that core pro-
duction data is kept at the enterprise end, while the algorithm is solved in the cloud. The framework is also extended by de-
ploying a general-purpose algorithm. Based on the PSECC framework, we designed and realized a cloud-edge decomposi-

tion method for hot rolling production scheduling tasks in steel. Experiments show that the performance of the cloud-edge
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collaborative production scheduling method proposed in this paper is similar to that of the conventional solver, but it can

avoid uploading industrial core data to the cloud, and the choice of cloud solver is more flexible. In terms of performance,

the total scheduling time of cloud scheduling is 1.4 to 3.7 times that of PSECC, and the network transmission time is 10 to

15 times..

Key words: cloud-edge collaboration; industrial Internet; hot steel rolling; job shop scheduling; personalized custom-

ization; intelligent production scheduling
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SR A R RN 5 5 G, H R sk (9) 7%
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R AN, A T 5 2 [ FHASLAEL AN [] g XL 1]
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BUKE N x N R PR A 0 1 < N B ) i, g — 20
Tl AR 2 HE = A AR IR AT B X, XA (E
AT EACHMAE , IFH % 1 B8 S5 R N x N R R R KA
i 1M S5 2R v ] 25 SR A A

2 J P 22 S o 2 (RS e g T A =X (12) TH
B2 53 P B 1 B0 e SEAR 5 T M AR AR AL 3 AR5 pR
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875 i & N YA S SIS T i =l B2 L i o N i a7
T 7 A R AR T DL 3 3, 2 B B s 1 o % i 2%
T ABAE 55 2] 233 P A X T [ S W HE A S W
BEAE 2 il 530 S i o B R N R Y, AL I

Yz — T . ST EOBIE RS L,
TE 25 )RR 20 10 2k s =X rp, A 1) 7= B s A 7
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TR 43 530) 38 28 A 301 5 it T 2 iy, S B 2 U SO 1 226 2
1% (Collaborative Cloud-Edge Task Scheduling—Cloud-
Assisted Edge, CCETS-CAE) FlI HE F= A8 R TAE 2 v oK
(Collaborative ~ Cloud-Edge Task Scheduling—Edge-
Assisted Cloud, CCETS-EAC) X 1 28 = L MEARE X, I
Sk HE 7 I TR] A K B 5 T LG 88 PSECC 5
CCETS-EAC Il CCETS-CAE g 22 5 . th & S AT %0,
PSECC 1Y S0 HE 7 s 18] B 54 2 3 i fe e B4, (B e
T IO AL A AR T VA L A B AU
J& CCETS-EAC 5 CCETS-CAE 1) 5%~10% 25 47 . M\
FPRAT B[] -, 0000 2t o 1 0 2 S BOBSCHI A% i Pof
] B AR, PSECC 19 5k Jz 47 I [H] 46 2% L CCETS-EAC #il
CCETS-CAE 7V 30%~50%. T CCETS-CAE #H bt F
CCETS-EAC {4 G HE ™ I [0 58 0 T 89%0~25% , 3% J& 1 T
G T H L RE I AH E = e 22, A BRHE PR AR 55 1Y
RIS, (E P 2 1 S i B A 22 AN K, BLRR RS
MBS B (A3 i R AR ST . AH T LR IR ik AR
SCHE R T VRP W B BEHE AT ) = i MEREAR AT
RARERAR T A% i Bt S AN HE = st [, a2 25 T 38 A T

400 PSECC 90F—e— PSECC

—=— CCETS-EAC § 80F—s— CCETS-EAC
2300—*— CCETS-CAE < 70F—a— CCETS-CAE
E I8 60
= = 50
,EIZOO— iﬁ ok
b & 30f
2100 & 20F

B 10f
(1
| PO P P PO P P P i | 0 CL 1 1
S & &S ® NN S &
eSS HFES IO \@Q X & P
WRIRH /B MR H /B

(a) BHEF=HE )X LL (b) St Xt L
KI5 23 DIMYEAE ST ™ i ) A2 R dha 1k T % L2 D



o9 1

T T 2 M A L IR I HE 7 5k - LB BREAEL A o 1

2997
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