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Abstract: To improve the utilization of network resources, this paper studies the use of network function virtualization technology to reduce
the complexity of computer network function deployment, and designs a computing resource allocation system based on the user request of
service function chain ( SFC). The system is served by multiple virtual network functions ( VNF), which can split user requests into
multiple vnf tasks and map them to hierarchical computing nodes. At the same time, the graph attention network ( GAT) is used to build a
user request prediction model, with the help of its node attention mechanism to accurately capture the distribution of requests, and combined
with the Adam optimization algorithm, the user requests predicted by the model are dynamically optimized for the allocation of computing
resources. The results show that the blocking rate of the research strategy is 9. 41% , which is 15. 78%, 24. 08% and 25. 65% lower than the
initial strategy, lamp strategy and ramp strategy, respectively. The utilization rate of central processing unit (CPU) is 73. 54%, and the
memory utilization rate is 65.04%. To sum up, the research on the optimization of computing resource allocation based on graph attention
network effectively improves the allocation efficiency of computing resources, which significantly improves the overall resource utilization of
the network, and provides technical support for the efficient operation and maintenance of computing network.

Keywords: graph attention network; computing resources; resource allocation; functional service chain; network feature virtualization;
adam optimization algorithm; network congestion
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Fig. 1 Functional service chain mapping strategy

based on user request characteristics
H P 1T AT FESE T PSRRI A D RE R 55 4 i
SR FP e BRI WS B B W] LA D VNF A S B e
SPPRCEE DT B2 e 0 265 BT IR B A R AR AL B R SR

iF, VNF WS BE AR e e 6 45 o 22 52 FH I VNE S48, LA
AT SR AL B ] OF 3 R . MAEERF B R EH
SLBIET , RGSRSC R S S, AR, AR A A
AR SR Bl TR 2SR S 5] ) A P U B EL R #) E BR I
W AZRERE B VNEF 5 s TS, VNF S % [ 1) 1k
BE T2 HbrtbIn 8, 7wl 2 e e 5 5 S nt, an
TR LY 55 A WSO AR ), IR 4 2R G0 1 T 3k 428 ) 245 8k
B AT A B AR X RERY B B R AR
T 12 i 0 SR T AS |, AR s Sk 4 it ) R A A ]
AR 2, 22 G R BEAIL S W DA Hp 5 6 — N33 071 A 1 Sy bk
S AR i A B T A 2R G AE Y R 43 L A K
L8580 R 2 (A USSP ]S ] RS 2 SR e R i
INBRFHAR A RIS fr /M I 46 B8 U5 R TR B, Hoh B T A
T8  H AL PR ER (central processing unit, CPU) JF 45 DL K&
T Z AR R R RN B BE Rk
KH

Ozaxflfi +[3><de (0

R, Ry

Ko, 0 FIRBGHRMN, o 1 B 25 F7R CPU AR AL F
WA B, £ Ff RS © 4% VNF BRGT55 #% Fr
T B CPU R MNAT R, d /R VNF WS 5E 1 1 1%
PR RS, ¢ 3R CPU MR, m RN NAAAFE TR, R,
FR! 53R e n A PGSR T FE SR 1) CPU B2 I A

BB SO R b E = v

, axdff Bxdf" exdfl yxT
0= RZR;F kR kB 4
(2)

K, 0 FORMGEEIRETFHY , Ry, 103 SFC X R BT A7
FHPEREES, & Ry 43 5 ZRR71 58 5 IR AN I 48 14 4 AR
WAL, £2 F0 A3 RS © 45 VNF WS BE 3% i 7 2 1
W TR IR MM AL IR , b RFW TR, « R M
IR, B, AT, 43 BN ER © 4k WS B 6 A FH 1) i e
TR0 45 2 i TR

3 FH P SR ARAE ) T RE R 55 B iy =X, Sk R A
TE e/ MU SR T8 10 TR B, 98 9% 1R S5 P Ay e S 4%, DK
T 452 72 A ) 2% 22 50 R0
1.2 EhHFEABRMRK

FEWFSE B HEE T FH P i SR FRAE A9 SFC BRGSSR s, &R
S5 0] DAKRYE GE R T8 ok e PR WL B AR . SR, 12 ORI AFAE
B4 A A S B R R N S RE R Y R BR M o T R R
X—Ja B, WF I 5l A T B B 1 4 (graph attention
network , GAT ) A4 2 FH P 37 >R T0T 00 A5 AU X B0 AT (1) L 5 O
WEHEATHRAL , LARR ARG 375 5K A o 24 BHL 2 5%, {1 75958 ) ¢
VRO A B R 545 . GAT S — i ] ol 45 T 248 A | 2 A
WS AET B 2 B 5 AT R ML o S A B Y 2 )
(056 ZRRFAEAR 8 . B, R GAT B3k — 5 T LA
& 1 P PO SR T (KGO T ik 2D I 45 B2, GAT (1)




Hzh b3 R 5 5 H

66 Techniques of Automation and Applications

2026 4F 45 % 4

HEEIAENR(3) P,
___owle)
2 keK(i)eXp(ei/‘)

A, o FjARERORTT R, m, RN AR OAGE, k FRoRT
SRR G IR R TR, KGR i 4R
ST SR, e, IR TE R IHH),

GAT Tl AR B Ar R AR A X

L= Y, -Y | +yL, (4)
A, LR KRB, L, Fom IE NI, o Ko EN AL

TRB, Y, MY 4y BB AE ¢ 20 i A SR R A
TIE R A =

TE GAT BERIFU 4 H P 3k 2 )5, 9 I Adam 53
R S IR AL . Adam Bk —Fh [ 8 5
FRIMPL AL, 68 98 A R b B AR B2 R AE R H
Bt I L A A Ak B R BN N 4 S 1A R B
T DI SR BRI R R LA KA I T 58
JIBRUEVREC , FE T B R T I 45 1 SR I AR TR Y B )
TV TC I 28 BR8] 2 B

n; (3)

ST
B2 ETEESEHNMEERMMNENHEN
IR BT ) 4% 3244

Fig.2 Computational resource allocation network

architecture based on graph attention network
request prediction model
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Fig. 4 Comparison of network blocking rates for different mapping strategies
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Fig.5 Comparison of CPU utilization for different mapping strategies
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Fig. 6 Comparison of memory utilization for different

mapping strategies
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