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A task intelligent scheduling method based on the number of cores

LIU Liu'* FAN Yimin’ LIU Tian** ZHANG Yan'
(1. School of Telecommunications Engineering, Xidian University, Xi’an 710071, China; 2. The 10th Research Institute of China
Electronics Technology Group Corporation, Chengdu 610036, China)

Abstract The new generation of ground systems for space tracking, telemetry, and command (TT&C) and
communication is composed of a large-scale heterogeneous cloud computing resource pool. To allocate available
computing power to different TT&C and communication tasks reasonably, an intelligent scheduling method based on
core allocation is proposed. This algorithm allocates different CPUs/GPUs for task processing based on the number of
cores required by each task. This paper establishes a Markov decision process (MDP) model for the task core allocation
problem, constructs a Q-table based on the number of tasks to be executed and the number of available processors for
scheduling, formulates a principle of maximizing reward values for load balancing across processor resources, searches
for the task allocation path that optimizes scheduling performance, iteratively calculates rewards and updates Q-values,
completes multi-cycle training, and continuously iterates and optimizes the output scheduling results based on the
reward circuit. Experimental analysis results show that this algorithm can maximize the utilization rate of computing
cores while ensuring balanced task deployment. Compared with existing algorithms, it enhances the rationality of multi-
core allocation and optimizes the overall system performance.

Keywords task; utilization; number of cores; scheduling
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Tab.1 15 tasks corresponding scheduling results

A

A LEwES] EESES) VAT 43
1 1 1 5
2 5 2 1
3 1 1 2
4 5 5 4
5 4 5 5
6 1 3 3
7 2 3 1
8 2 4 3
9 3 4 2
10 4 3 4
11 3 1 3
12 4 2 5
13 1 1 1
14 5 2 2
15 4 5 4
F2 AEFRELERZRESABR
Tab.2 Resource consumption of different
schemes for each processor %
PUBLIE LIEwES LIEWE ) THETTR3
1 46.666 7 50.000 0 43.3333
2 36.666 7 43.3333 46.666 7
3 40.000 0 40.000 0 50.000 0
4 56.666 7 43.3333 46.666 7
5 50.000 0 53.3333 433333
15 %107
1.0 |
z o [HIIf ’\ i W‘WM" W'WW’WW N‘M
2 05 | ]
-1.0 ¢
_15 .
20 0 l(I)O 2(I)0 3(I)0 4(I)O S(I)O 6(I)0 7(I)0 8(I)0 900
BARVAEL
(a) FIHAL M
(a) The average change in value
0.08
0.06
g 0.04
£ om
2 ' ) " ‘
2 THfrtrerstiepmass
—0.02 |
—0.0:

4 1 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900

AL
(b) Frobenius yu$As 1k it
(b) The change in the Frobenius norm

B 5 QEHEMKTFHET Frobenius SEEZTX

Fig.5 The average change in the Q-value matrix and the

Frobenius norm



%2

KA, & —FP R T ER S B S AR E T ik 251

s BEAE RAREIE KI5, O (EAERF Y e 2 B A2 Ak
FABER 22 USSR 0, 1K 5145 Ak BR2% TR R 24 43 i
1 H %o

SIS [14] WA AE2F > DL REHLAY i 7 5
ASCEIE TR L, 253K 6 . ATLLE 2, A
SCEIETE SE AT 55 4y T e, BT A 3 00 92 R o5 il 26
BONF-22, IR 5 R R 5 B/ NVEARTE 10% LI,
77 SHL b 8 e D 92 A A T) Ak L 88 0 0 VR o P R AR
K, di R R 5 i/ NV T 10%, A 234
() G2 IR 43 B 25

100
o0 | —o— Ak
—A— BRI
80 - iR
. 70F
N
60
B L
= " :>2/‘ '
&40 |
= 304 \;
20 +
10 -
0 1 1 1
1 2 3 4 5
I FRER G

Blo ARBEHENFERSGAE

Fig. 6 Resource utilization curves of different algorithms

4 7t »

ARSCHE T — P LT RN AT 55 T 5 AR
/N A 5 CPU/GPU 45 AN [R] b B 2% 1 4T 55 43 il 53
Bro FEPRIFAT 5 B A B R T, Bk i £
AR BRI R e KAk o i ad XN RT3 A% SR/
(953 BT & 3, SR AE I 4 1 FH v LA AR A B ROR,
HARGRY e, BT 5550 B 0004 51, i $2
N R G AR RE

S 3Lk

(1] 2558, £ 5030, MR, 45, B LI RGEIA R4 5
KRB [J]. i E = RIRAEOR, 2023, 43(3): 14-24.
LI C, JIAO Y W, FU S Y, et al. Software defined TT&C
system architecture and key technology[J]. Chinese space
science and technology, 2023, 43(3): 14-24. (in Chinese)

[2] ZHAON, YE Z, PEI Y, et al. Multi-agent deep reinforce-
ment learning for task offloading in UAV-assisted mobile
edge computing [J]. IEEE transactions on wireless commu-
nications, 2022, 21(9): 6949-6960.

[3] ZHAO N, LIU Z, CHENG Y. Multi-agent deep reinforce-

ment learning for trajectory design and power allocation in

[9]

[10]

[11]

[12]

[13]

[14]

multi-UAV networks[J]. IEEE access, 2020, 8: 139670-
139679.
DING R, GAO F, SHEN X S. 3D UAV trajectory design
and frequency band allocation for energy-efficient and fair
communication: a deep reinforcement learning
approach[J]. IEEE transactions on wireless communica-
tions, 2020, 19(12): 7796-7809.
b, A HEAR. BT IR S B GRS ISR T,
LR, 2022, 37(1): 8-14.
LI G X, LI G L. Cooperative spectrum allocation algorithm
based on reinforcement learning[J]. Chinese journal of ra-
dio science, 2022, 37(1): 8-14. (in Chinese)
WANG C, DENG D, XU L, et al. Resource scheduling
based on deep reinforcement learning in UAV assisted
emergency communication networks[J]. IEEE transac-
tions on communications, 2022, 70(6): 3834-3848.
JIANG F, WANG K, DONG L, et al. Stacked autoencoder-
based deep reinforcement learning for online resource
scheduling in large-scale MEC networks [J]. IEEE Internet
of Things journal, 2020, 7(10): 9278-9290.
KUAI Z, WANG T, WANG S. Fair virtual network func-
tion mapping and scheduling using proximal policy optim-
ization[J]. IEEE transactions on communications, 2022,
70(11): 7434-7445.
ZHANG Q, SUN B, ZHANG J. A survey of reinforcement
learning-based scheduling in cloud computing [J]. IEEE ac-
cess, 2021, 9(1): 587-602.
MAO H, ALIZADEH M, MENACHE 1, et al. Deep rein-
forcement learning for job scheduling in data centers[C]//
Proceedings of the 13th USENIX Symposium on Net-
worked Systems Design and Implementation (NSDI), 2016.
YU W, LIANG F, HE H, et al. Deep reinforcement learn-
ing-based task scheduling for edge computing[J]. IEEE In-
ternet of Things journal, 2018, 18(8): 1861-1874.
MA X, XU H, GAO H, et al. Real-time virtual machine
scheduling in industry IoT network: a reinforcement learn-
ing method[J]. IEEE transactions on industrial informat-
ics, 2022, 19(2): 2129-2139.
GUO W, TIAN W, YE Y, et al. Cloud resource scheduling
with deep reinforcement learning and imitation learning[J].
IEEE Internet of Things journal, 2020, 8(5): 3576-3586.
TR, B, Fag, T APUERHME 50 h AR fE
SVEPEREXSHL L], KO S8R, 2022, 47(6): 28-37.
LIANG Z T, JIA G W, WANG J F. The comparison of
swarm intelligence algorithm about the mission assignment
of UAV swarm[J]. Fire control & command control, 2022,
47(6): 28-37. (in Chinese)

(T#5%275%)


https://doi.org/10.1109/TWC.2022.3153316
https://doi.org/10.1109/TWC.2022.3153316
https://doi.org/10.1109/TWC.2022.3153316
https://doi.org/10.1109/ACCESS.2020.3012756
https://doi.org/10.1109/TWC.2020.3016024
https://doi.org/10.1109/TWC.2020.3016024
https://doi.org/10.1109/TWC.2020.3016024
https://doi.org/10.12265/j.cjors.2021016
https://doi.org/10.12265/j.cjors.2021016
https://doi.org/10.12265/j.cjors.2021016
https://doi.org/10.12265/j.cjors.2021016
https://doi.org/10.1109/TCOMM.2022.3170458
https://doi.org/10.1109/TCOMM.2022.3170458
https://doi.org/10.1109/TCOMM.2022.3170458
https://doi.org/10.1109/JIOT.2020.2988457
https://doi.org/10.1109/JIOT.2020.2988457
https://doi.org/10.1109/TCOMM.2022.3211071
https://doi.org/10.3969/j.issn.1002-0640.2022.06.005
https://doi.org/10.3969/j.issn.1002-0640.2022.06.005

APE,F ATREFINEEAARARTRFERN R TFHRELF & 275

tional Conference on Signal, Information and Data Pro-
cessing (ICSIDP). Chonggqing: IEEE, 2019: 1-5.

(18] EIH. HAFESRTRAFELE S5 IM]. Jbat B
Tk iR, 2010.

[19] ZEASAR. BET5 B Ay RGP 40 U0 s L] s
H, TR, 2021, 41(12): 32-35.

LI J R. Method of smart noise jamming recognition based
on Shannon entropy [J]. Ship electronic engineering, 2021,
41(12): 32-35. (in Chinese)

[20] 23O, FIMEER, #5452, 4. A IS0 E DBSCAN k%
By Sk g (0], TH S HL TR S5 T, 2019, 55(5): 1-
7+148.

LIWJ, YAN S Q, JIANG Y, et al. Research on method of
self-adaptive determination of DBSCAN algorithm para-
meters[J]. Computer engineering and applications, 2019,

55(5): 1-7+148. (in Chinese)

EE BT

KHE (1999—), F, RBEA, B&wTHE K
PEAEFTAELBATEEREMEARAE, IR
F AT RE s 455 A E E-mail: gzy 1999@
foxmail.com

2R (1993—), %, R BA, B FAHE K
FRBETLEARETE LT, ML AT,
ERMATRARTY EHET FETHRT &
MIMO & A # K, E-mail: lanlan@xidian.edu.cn

REM (1984—), B, it @A, %8 FHHK
FERGITARAA T E LR EHE, LA FT,
TRMRAT @A FRZH B AN RESEET]
WIS E7)  F A5 5 L, E-mail: zhushengqi8@
163.com

(L#% 251 7)
fEZE N
X (1990—), %, F B & F A3 E W A& 5
TER T AR, LR A, R e AR iE AR
H AR, E-mail: liu_swjtu@126.com

L#ER (1996—), B, ¥ B & F A& A F]
% AR AT AR, AR, BF A v kil 3% 8 43 3
A, E-mail: 420764441@qq.com

XA (1981—), F, FEEFHBEERA NG F
TR, W, B R s @ s R R
E-mail: liutian139@139.com

B (1983—), B, Mm% v FHH K F 4,
T AR EABLEEREER AL AHBEHR
K E-mail: yanzhang@xidian.edu.cn


https://doi.org/10.3969/j.issn.1672-9730.2021.12.009
https://doi.org/10.3969/j.issn.1672-9730.2021.12.009
https://doi.org/10.3969/j.issn.1672-9730.2021.12.009
https://doi.org/10.3778/j.issn.1002-8331.1809-0018
https://doi.org/10.3778/j.issn.1002-8331.1809-0018
mailto:gzy_1999@foxmail.com
mailto:gzy_1999@foxmail.com
mailto:lanlan@xidian.edu.cn
mailto:zhushengqi8@163.com
mailto:zhushengqi8@163.com
mailto:liu_swjtu@126.com
mailto:420764441@qq.com
mailto:liutian139@139.com
mailto:yanzhang@xidian.edu.cn

	0 引　言
	1 系统模型
	1.1 状态转移矩阵和概率
	1.2 动作的选择
	1.3 奖惩值
	1.4 状态-动作值函数

	2 智能调度算法
	2.1 值迭代和策略迭代
	2.2 算法执行步骤

	3 仿真结果与分析
	4 结　论
	参考文献

