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Directed Graph and Convolutional Network Reinforcement Learning for
Terminal-Side Collaborative Computing Resource Allocation Scheme

GU Jian-hua'?, FENG Jian-hua', XU Hui-yang”, LIU Tong-tong’, ZHOU Ting’
(1. Department of Computer Science and Technology, Tsinghua University, Beijing 100084, China;
2. China Mobile Group Device Co., Lid., Beijing 100053, China)

Abstract: Driven by the concentrated surge of Al application scenarios, the increasing requirements on data commu-
nication and computation in mobile applications is growing, the traditional cloud computing which relies on remote process-
ing, often fails to meet low-latency requirements. Therefore, a new paradigm has emerged: terminal-side computing power
that aggregate the vast terminal devices (including computing, storage, communication, etc) through distributed collabora-
tion to efficiently execute computational tasks. However, constrained by the limited resource of standalone device and pro-
hibitive communication overhead that impairs task coordination, such terminals still face significant challenges in achieving
efficient collaboration for highly complex computing tasks.This paper presents device-to-device (D2D) communication as-
sisted terminal devices collaborative computing, and a multi-agent soft actor-critic (MA-SAC) based on directed graph con-
volutional network (DGCN) is designed to solve this problem.The subtasks included in directed acyclic graph (DAG) tasks
were deployed to multiple terminals for collaborative computing, it is introduced to cater to the exigencies of task transmis-
sion between disparate nodes within the DAG, and reduces the communication overhead when data transmission in the net-
work. Through the simulations, the efficacy of the proposed scheme is demonstrated. The proposed scheme reduces network
communication overhead by 38.2% and effectively improve resource utilization by 31.9%.

Key words: terminal-side computing power; terminal collaboration; multi hop D2D; terminal-side computing power

allocation; directed graph convolutional network
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BT R A W 25T DR AE 8 D2D ¥ AE U E
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B— 23T (W, by MR . GON 1Y R — 23 i 482
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y(1)=E (13)
+a(R,_,+ymax O(S,.4,; 0)|S,._. 4,_,

2R BRI actor W25k 7= (”")ugu”ﬁ‘:é%%&ﬁ 0=
(9“),,5 e {10 ﬂgi'é/%é%’ykﬁﬁ 0,1 actor M2 7, Fa AR
AT it ST FRE, BT 0, Fm B ROk,
i critic 2% 6, , i A RS SIVEXT, G th o O fEL. AR
B NG AT AT HEZE R SAC, 1528 REAR £ 58T
actor 255 Bt /MU B AR (14). b, 2256 (17500 D
FTFAEAE R REARRCR B x AT N aa={a,.a, .a, %
Jil P FUF — RS X, e (x, a,r,x)VE R D H Y
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Horp i, A RER u 1Y B AR critic W 4% Qﬁ%%’ykﬁ ML
] 755 v D v 3R AT BE B R FE A5 2] [ E A A A A X
Jo( g, HATIERITTEE . A8 A w5 T —AIRES 0L
% o) LA FI AR actor [ 45 7, , SR TS AR 15 1 1) 30 1F BE R
I AT REEAS B BRIR Y R — A3 E a). R T IRIE
SR BT, SAC R REIRUL R ] T DA M 26 Al H A
W25 B 45, iR TR A T Actor-Critic 2247, P it
BRER AT A D UREE LS, 53 0 A Actor X 45

FPEAL Critic M 25 LA K H F5 Actor M 2% F1 H A& Critic M)
2 RN GRad R, O VPG I 2 AT I 25, H bR I 2%
JH TR TR Bl 28 W 285 19 272 2 OR . IPAS Actor 25 A1
VAR Critic M4 S 825 T WHEHT , 75 20 B Ac-
tor M 45 S50 0, Al H b5 Critic (4% 280 a, PEA7 5 8
Horpr, o4 BAR M ZE 3R B 24, 0, R, 535
Sk Actor IS Critic W45 5381 M 28 2281
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BN« RIS RIT 5515 .

W AT 55 R 45

1WA A4S BEIA (4 Actor FI Critic BITA 45 1 AR 265 2850
2. WA AR B 250 K/ B,

3.FOR i=0TO E~1DO

4. EENGEIAE

5. FORu=0TO U~-1DO

6. 15 DAGAT & 4& Mtk ey

7. ARYEEE: 13RAS PRG (u), T AR B AL SR JE BB BE R u i)
&S

8. Ffelk u AT SIE: Av=0,(S")

9. BHERuPATIER IS T —BZIIRE S), |
10. END FOR

11 A BRI 758 BV AR [R) 42 ) R,

12. FOR u=0TO U—1DO

13, IF &5 NAAE I 250 %0 /N T B, DO
14. 1E48{S,. A, R,.S,.,  EVE HEAR u i) 2230
15. ELSE

16.  JH{S,.4,.R,.S,, | A RAH I 256

17. BEHLIEFE R /NN B, B —/ ML Y 2 B AR
18, J#ad = U(13) SR Critic PPAL 2%

19, ilad s DR FHT Actor PRAG M 45 A9 S 5L
20.  HRAEE(15~16)5E 8T Actor Al Critic HAR 4%
21. ENDIF

22. END FOR

23.END FOR
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