wfﬁ-’ffh?f*l'?

COMPUTER SCIENCE

EFARMEEGRB ST HRSZHFXEEEHR
XUk, Eintd, &ED, DH =15

5IAEX

R, Ens &EZ1, D RES. ETARMEMNBEITTERSZHZXBFESHARN]. HENRZE
2024, 51(6A): 230600119-8.

LIU Dong, WANG Ruijin, ZHAO Yanjun, MA Chaoyang, YUAN Haonan. Study on Key Platform of Edge
Computing Server Based on ARM Architecture [J]. Computer Science, 2024, 51(6A): 230600119-8.

BUXEEE (BERXINE IE JEREENE)

Similar articles recommended (Please use Firefox or IE to view the article)
EFERBFINEEERAMIARLNTTIERR

Study on Smart Grid AMI Intrusion Detection Method Based on Federated Learning
IHEHEIE, 2024, 51(6A): 230700077-8. https://doi.org/10.11896/jsjkx.230700077

EFIRRKIIR = 5 BER R
Weighted-loss-based Up-sampling for Point Cloud Occupancy Map Video
HENRIS, 2024, 51(1): 184-189. https://doi.org/10.11896/jsjkx.230600161

CodeBERT-based Language Model for Design Patterns

HEHNRIE, 2023, 50(12): 75-81. https://doi.org/10.11896/jsjkx.230100115

TIOHERTIE BT L TR SRR E SRR
Rumor Detection Model on Social Media Based on Contrastive Learning with Edge-
inferenceAugmentation

BRI, 2023, 50(11): 49-54. https://doi.org/10.11896/jsjkx.221000043

ARM#ZLIEES FRIERQCDITE SN
Lattice QCD Calculation and Optimization on ARM Processors

HEHRIE, 2023, 50(6): 52-57. https://doi.org/10.11896/jsjkx.230200159


https://www.jsjkx.com/CN/10.11896/jsjkx.230600119
https://www.jsjkx.com/EN/10.11896/jsjkx.230600119
https://www.jsjkx.com/CN/10.11896/jsjkx.230700077
https://doi.org/10.11896/jsjkx.230700077
https://www.jsjkx.com/CN/10.11896/jsjkx.230600161
https://doi.org/10.11896/jsjkx.230600161
https://www.jsjkx.com/CN/10.11896/jsjkx.230100115
https://doi.org/10.11896/jsjkx.230100115
https://www.jsjkx.com/CN/10.11896/jsjkx.221000043
https://doi.org/10.11896/jsjkx.221000043
https://www.jsjkx.com/CN/10.11896/jsjkx.230200159
https://doi.org/10.11896/jsjkx.230200159

http: /www. jsjkx. com

DOI:10. 11896/jsjkx. 230600119

Sy THHF

£F ARM ZHNASHHBSBEXRT AT

X FR? Em#E ®EH  SER?
IR FHREAFTENBFE TRER R 611731
2 WMk FHRALARFTELE A 610095
SHTFBEAFERSRGEIRF¥IR  m# 610054

(liudong@ uestc. edu. cn)

== 3
=EE

B E HANAARGTAABAARSBRERLELESA BE TESBABRBEFF L, I FLBFALH LT
SEFM, L P ERELT ARM BHGEM 920 SR WKL X TH%T FM 4 2 TG225B1 £, & # AT EA Fidtkit
A0 iBMC 3B MHERHM, ZRMAM ARMBE MR )E, A FDGPAXR4EEE, TR TS il gLy ELE
R, AN R R DR R T ER RSB FRARRTMNK, ALY BMC RM KT HRALLITEMSFEN
K A% E R4 B ARM & #;BMC;iBMC

hESES TP393

Study on Key Platform of Edge Computing Server Based on ARM Architecture
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Abstract In view of the problems that the existing edge computing server cannot meet the characteristics of security, stability,
reliability and strong universality,and cannot support the computing tasks of edge computing scenarios, this paper designs and
implements the iBMC software and hardware architecture suitable for edge computing scenario for the first time based on Chang-
hong Tiangong edge computing server TG225B1, which is based on Kunpeng 920 chip of ARM architecture. The architecture
adopts arm domestic hardware base, supports edge gateway hardware management, and realizes the adaptive interaction frame-
work of industrial control multi-protocol. After testing its compliance, function, performance, ease of use, maintainability, reliabili-
ty and compatibility.it is concluded that iBMC architecture can better meet the requirements of edge computing server.
Keywords Edge computing server, ARM architecture, BMC,iBMC
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1 Unixbench 5.1.3 WikBER GG AL EE D 40 7 A B e 4 72 A o 4 B 18] ) 4 B 18]
2 spec2006 2006 W% CPU # 6 A 913 1.03 2.4 2.13
3 iozone 4.3.0 IR AT M I35 M HE 918 1.05 2.46 2.12
A Netper 270 5ﬂfli€i@é§%ﬁriﬁﬁ$ﬂ%£&$\ W B E 100.5% 101.9% 102.5% 99.5%
P 2% o) B2 IR 4
5 SPECjvm2008 2008 WK JAVA B BB 30
6 LMBench 3.0 TR AR E R G 25
7 LTP 20160510 iR & G E M 20
8 Stream 5.09 WK AT R 15
9 FI/O 2.1.10 AR AT 10
|
5.1 CPUZFERit&E MK 0 st st st
5 ] 2p/16K ] 16p/64K ]
MK CPU 7 &40 PE Al . F0 01145 B 7F CPU #L42 B H e abe ke
> 3 =N N > 1] 3- iz ] Y &b
(22 \géiﬁfrﬁ%af{wﬁ?ﬁ%ﬁéﬁﬁﬁ/aﬁ,ﬁfr%; PERE , 45 B9 Shell fir 4 H A L4 5
Rngk 5 ME 8 Frs. .
Fig. 9 Shell command performance test results
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Table 5 CPU floating point computing performance test results
A BRI e A #EATE
CPU H ft o ) N )
! ey 4u VY 7Y
H A A 25 1237 21.3 1059
AT A 25.5 1376 20.9 1031
W B E 102.0% 111.2% 98.1% 97.4%
30 1600
25 1400
1200
20 1000
15 800
10 600
400
5 200
0 0
BRI EAR AEHERRE BRI EAR RAWERAR
NEAERE v R LT TN Y 1Y

(a) CPU Bk B3 # g X (b)CPU Z LRI MR K
K8 CPU A PEREM A 45
Fig. 8 CPU computing performance test results
5.2 Shell fi5 < 14 &E )i
9K Shell 4y 4 PEGE , F AT Shell 454 )i shif i) L R 5
{55 4b 3T A] . 2p/16 K Y4 ) ] L 16 p/ 64K 1) 6 B[R] 1% 5 A0
PERE S B REHEAT T IFAN L 45 R N3k 6 RIIA 9 IR .

5.3 WHFEE RN

VA A AF B TERE AT BITE B B AP IS L 2 4R
BNFET 5T X5 LR RS a R e S AT T
TR, 5 SRR 7 AR 10 PR,

T AT GRS R
Table 7 Memory read/write performance test results
(MB/s)
WEEE IR B AR EZ %
H AL 15152 43757
5 15131 12402
KB 99.9% 96. 9%

50000

40000
30000
20000
10000 . .
0
eR E2 %

AR W SR

B 10 AR P AR LA R

Fig. 10 Memory read/write performance test results
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5.4 WHIEFMHENR
ST VFINAE 4L E T RE , ATIEAS TR S N i B
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Table 8 Hard disk read/write performance test results

K AE H 10PS W/ " B bE=S
5 kA (KB/s) it ] /ms E3:l
A 7517 3758 2127
b 2 75
P35 M e 7555 3777 2116 12
W3 1 100.5% 100.5% 99.5% '
A 36935 18468 432
= W L
P35 M e 34304 17152 465 s1om
B 92.9% 92.9% 107.6% ’
EE X 499 255 32037
S - - M5
P35 M B 545 279 29352 123
TR 109.2% 109.4% 91.6% '
EE X 447 229 35.7
= R F AL 3
P35 M B 491 251 32.5 19
V&R 109.8% 109.6% 91.0% ’
A 140 143926 113
3 M HE 212 217391 75 il
R ? 1024K
B E 151.4% 151.0% 66.4%
AL 147 150869 108
35 M 222 227503 72 W
e 7 1024K
B E 151.0% 150.8% 66.7%
AL 145 149095 109
I e 146 149725 109 HALE
1024K
B E 100. 7% 100.4 % 100.0%
AL 122 124944 131
I e 122 125939 130 HEAL %
R 1024K
W E 100. 0% 100. 8% 99.2%

5.5 B&RBREZ&BMENK
H TR S 2 AR R AT X R G4 AL B R
JIHEAT T ATAL , FER RUPERE (PR BEPERE L B sl (i sk 9 FNIAL 11

°

=
A B

F 9 LT 2 AR AR S R
Table 9 Single thread and multi thread performance test results

Ao G NERY L %4t

A 1552 9874
Al 1213 7726
W o 78.2% 78.2%

50000

40000

30000

20000

- =

o —
B EZ %

nOEAER W R
B 11 kit 5 2R mrEaeliKas
Fig. 11 Single thread and multi thread performance test results
5.6 M4t pE i
oY VEIN 25 R RE L AT PRI T TCPLUDP K i )i i [A]
B BLPE R IR BE M R 5 I B A L SR Nk 10 A 12 TR .
10 ML PR REM K25

Table 10  Network performance test results

[ % VE e TCP/(Mbps/s) UDP/(Mbps/s) e R A /ms
HAME A 938. 86 961.56 51
B3 M e 941. 47 961. 54 43

W B E 100.3% 100.0% 84.3%

960
955
950
954
950
935
930
TCP UDP

OHHMERE W MR
12 2% P f I i 45 2R
Fig. 12 Network performance test results
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