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A communication model within a concurrent AI data streams processing node
HUANG Dongsheng, CHEN Qingkui
(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

[ Abstract] The large number of concurrent Al data streams generated by IoT smart devices has brought great challenges to the
cloud processing center. In order to meet this challenge, edge computing processes the massive concurrent Al data streams and
distributes these concurrent Al data streams to compute node processing within the edge service cluster. How to use the limited
computing resources in computing nodes to improve the processing and communication efficiency of concurrent Al data streams at a
lower cost is the goal of this paper. A communication model used in computing nodes that process concurrent Al data streams is
proposed. Combined with the core binding mechanism of DPDK, the communication model binds CPU cores in a balanced manner
for the receiving process, computing process, and sending process of concurrent Al data streams, and also adds the classification
calculation of data flow, the scheduling policy of NIC ports, the buffer ring and the load monitoring of global NIC ports.
Experimental analysis shows that the communication model within the concurrent Al data stream processing node can effectively
formulate a balanced binding strategy for CPU cores, improve the processing efficiency of concurrent Al data streams between
stream processing nodes, and achieve a balanced scheduling strategy for multiple network ports, so that the load of the network card
port reaches a balanced state, which will not cause too much load on the port. At the same time, the bandwidth utilization rate and
communication rate are also greatly improved, and the deployment cost of the stream processing nodes in the edge cluster is
reduced, and the computing in the node is rationally utilized to handle concurrent Al data streams.
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TR FOFA T B AR A By BEEA TS AL B

03 = AT AT BRI A T i K Ze Ak B i) el —

IR DO 1 g T A R | AL SRR AL P AR T 4
T, 25 B I I 55 45 5 48 X 43080 i ) Ak PR R T R
PG T S I VAR L B NN =4 O n N & | ol
N GTF e B e T a R AR =1
SRR SERIOLAL bR A B A AR, 3l G a]
VUTEZ2 IS NI RSB SRR S5 o , S FRE e 55 45 35
RO TR R S AN R A AR B, mT SR T K Zm

AL AL BT R BRI A PR BB T % s
T THALBE SR AR BT — 2 AL YT A AT
BAG BT, PR AT A R AR B R — L AL B A5
PR BALE R R AL FRYY (AL BRI R B I
A—10 03 T I — 2R UK Z I TR D Ak PR A
REDRAE BN R AR I 7, SO7 A1
SMIIRERI AR S5, BN ST SR Ik 55 an i

EETR.: R HRBFHS (61572325) ; L SR ICT H (16DZ1203603, 19DZ1208903 ) 5 i it 5 i KA B S PEH R TR
DI H (GCZX14014) 5 T —Wi2ARHR I H ( XTKX2012) ; T8 S5 H ( 9DZ1208903)

YEE B : WAL (1996-) , 5 WLRF50AE | FEWFETT ) MR TR ST OFTE 2 MR MRpZE (1966-) 53 o 20 2k
Ffi,CCF & 51, EBHFT 7 1) S EALERE TR I TS W N KBS /A 55

i B4 2022-03-18

VEATR L&A




EERNE |

BARA, S — IR ATEURE AR B N T AR AR R 27

M RTHEA A m e RE (5 ik, AIRZF LM
GRS T B R T s Hep— O TR R I L
Y I 2% 38 {5 1% 7% . FL AN Myrinet , ATM Fl1 ServerNet
ZEET A Rk {5 A UA  ak LLA v Y, Jok it
FPRHBE 2, 5y — B R AR 1 & e 3
M 14 28 125 A AR, I L 1 i 450 R 5
JEFEZR LT, CPU AZ DA TE H 2535, (EJ2
0 7853 ) FHIX 615 48 GE U R L R 58 RS 1 ]
B PEREE XS0 Intel 7F 2014 4E & A T B3R
I % £ DPDK( Data Plane Development Kit) 41
DPDK f#i F§ DMA R F1 DDIO £ AR H £ 3t NATF i
)0 IR R T A, Wi T i & A K SdiE Y
WHEMNN SRR PSS St TGRSR
DI MSURR AN FHIEA T 22 YO 1 B 2k S e, ROk
AR T AR AL BRALE . DPDK I8 REAR J7 (8 45 &4
MR TARYT 5 P J dif F1RT CPU A% . SR 8
Ui H 5 CPU B IR KBTS FIiH A s 0 5 CPU
FE B SRR I B AR Eh 2R 58, M G R 55 4
TR SCBLRAL T 7k

N T TG RS SRR AR B 5
7 A PRS4S50S R it A
Bl SER AR BT R, A S T IR & AT B T
BB 5PN SE (S AR RV AH DG R GER B0 AR 3C
Jr¥k, HALGH M DPDK RYEREHLH 527 R fbk
SEHA ARG CPU B8R 1) T 2R 15 0 285 ek BRI
SR R R 2 i A B VR 4 BCASE AR () B S
HHEI R LR R E CPU %, R A% A 2
SCEL T 3T DPDK A i S8 el ARl B i
(1) id ZRISHEAT o e HE P T 15 5 SR M 4 SR P I
ity 11 A T 100 5 AR T it 11 7 70 28R 17 0 o o 45
i 1 08 2 SR, 133 H 254 sy 11 19 5080 £ 28 0 D
P RGNERE, P RE IR R,

1 HEXIE

FEXT DGR M S5 SRR RO R A, AT 7E BT A2
FRAGIERETT T b AL BB I C 22 O WF ST A A
F1J5 1) SCHRL 8 1A 1 BT Kafka 1 FUEH4E 1L
eIy R RGN, U] T Kafka SR I AR f7 28025
FAAERRIRR, IR T — R sh 25 T s i ik Al
RARAACBENY SLAB AT I ) S B8 b 3 T e,
Kafka 3= Xt N7 JZ 8 5 R A7 g, 3 F R 4
R 2l A5 A BE R AR 4 i) S5, SCHR[ 9 ] 2 iy
— Bl 2 R R SE B Ny 58, FL I HIE i s S v 11
T B R TR X R AT WA, 8 B i 1 4 )

FIH, DL B dR & 5 pd e e v s skt (R 2
AFFE B2 X R it 11 A9 £35 0k, %A X CPU %
(R b BEEATAR AL R 5T .

1S M3 (5 7 R A BT & 2, 20l
SR R BARWI ST, B ETE BT 40 netmap |
DPDK %5 PEre M4 Bedin oAb #EAE SR . HiP | netmap
FF AR AR SR T — B P S ROk
Vil AL E A7 Bead 2R 58 I (R B0 0 A BB | S
BT FH P 2SN R 2 8] R e R A (R
& netmap HEZATSSR T B H BT AIL i S A 7 45 d £
()R SHM, A5 2Pl E S, DPDK 456 T
netmap FLEPIAFAHEAR IR R SIR A& Ibie
AR, 76 B R U A 5 s/ 1 b i Ak B )
ICAFAR I DPDK #B%5 ok has it X 25 A 5
W BRI Rk A, SCER[ 1]
P —FP 3L T DPDK A9 4 28 5006 11 10 05 3,
DPDK $2&H 1 RSS £l /0 & Bk 780y K AE T £ 1
WAEPERE, (H RSS B & T ol W Bdif
WAL AR TP bk 53 1 H B9 TP Mkl H A 1
A B PRA REE A T L 43 &, AT X 4%
JZRLL F PRI, 27 HAE R — SR 38 P 38 15, RSS
MR FH 8 AN S s 3 11 18 67 8 55 400
i RSS 4 & 5k, 25 5 i o 1 B 4 28, SCHEk
[ 127026 DPDK [ FH7E X 45 HE LAk, 8 SRIVO 5
DPDK 254, A F DPDK JiE )2 1 5 3 H5 4 Ak B A
KT 2o TR I 245 v 8 42 TR 7 s % T P S A
PERE, (ER O RE 9 B R A iy, 3828 A A 2
L2 N

LIRS R A R AT R S R T
FHE Y T B SR w0 I %A 7 AR CPU % ¢
PR IR A YR VAT AR i 1 f 8 B SR L
PEAF R AT BRI & ™ AT B ALY A
R 22 4% 22 0 8 1 D& I 530 Tt %) 9 8 SR s
ASCAETF T 5 AR S o 10 5 CPU B i
ANE LA A OG5 W R i TR CPU 1Y)
AR R, Y25 A AR Y CPU g0, T
BT AL BRI R B AR, R RS
B Rk R IR SS AR AERE T — R ST
— AR TR S Z R X — X 2L
X 22 BB B AR 2, R T R AR R B
WESE T B E X A5 b A5 W R A 24 A8 R P £
5y 7

2 HEEREX

EX 1 RSB R A58 7R b B



28 B o /5 M5 MM

12 %

T (TR ) Ak 3R B s i R F R K 4l
TR ORI BT & AT B . A AL BT A5
ABENIIE A AL BHE TEAEATH M A7 B R ki
AbER 3 B H O AT BRI A0 BR AT A B R P
1R, B LA JRARERAY A IR A5 B 5
PEAT G WAL B, nfay s e BRIEMG SR AR A5 R AL
AT B L 138 5 PR TT SRR SR 5 s A B 5 1Y)
WG I & AL B RAL B 5 B 454 CPU 8 GPU
HEAT MG AT TR 4 0 B 5 SR P4 i 81 9 Ak Y
M C PRI B SR R — K Ty
W, AHPE I B EsC A — A T b BT AR B  Jd
T EAASFAL B SRR T R RO

A B c

E% ) ,

R P15 Ak 2 %53 B
Ik AVEHR R

E1 HEAIHERHETLELRE

Fig. 1 Serial processing of concurrent Al data streams
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Fig. 2 Al data flow and communication unit
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Fig. 3 Concurrent Al data stream communication process within stream processing nodes
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Fig. 8 Communication performance and packet loss rate testing
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Fig. 9  Changes in the number of communication cores, the

number of computing cores and GPU load
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Fig. 11 The effect of data stream size on bandwidth utilization
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