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Dynamic monitoring model based on DPDK parallel communication

LI Cui, CHEN Qingkui’
(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: In order to make better use of the performance of communication system, make full use of the resources of
system nodes, and improve the reliability and stability of the system, a dynamic monitoring model based on DPDK (Data
Plane Development Kit) parallel communication was designed. Combined with the high speed, large traffic, strong real-time
characteristics of DPDK and communication system, the model was designed for multi-node backup, data packet and control
packet separation, transmitting and receiving data packets in parallel by multiple network ports, and processing data packets
in parallel by multiple cores. The monitoring objects were analyzed, the data acquisition methods were researched, and a 2-
layer communication protocol named DMPD was designed. The fine-grained monitoring was performed on the network ports,
and the network port load information model was given. Besides, a more efficient and fair dynamic load balancing algorithm
based on multi-network port was designed by combining hash function, adjustment function and dynamic load information.
Experimental results show that the dynamic monitoring model can accurately detect and timely deal with the abnormality
appeared in the system, and achieve the load balancing of multiple network ports.
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Fig. 1 Structure of node communication system
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Fig. 2 Structure of monitoring model
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Algorithm of load balancing
while(pthread_quit!=0)
Receive packets to be sent
Parse the header of packets and get the key_touple
Get the hash result
Find the sending port by key
if(port_state==0)
Find the minimum load sending port from the available ports
Fill source MAC address
else
Compute current Lport(t) and WL(t)
if(WL(t)> threshold)
Find the minimum load sending port from the available ports
Fill source MAC address
end if
end if
Find the minimum load receiving port from the available ports
Fill destination MAC address
Send packets to the TX

end while
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Tab. 3 Data of monitoring objects of system
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1 min 5 min 15 min
master >1024 8 100 8.51 8.22 6.78 16 59
nodel 64 8 100 8.28 8.30 6.01 16 57
node2 64 8 100 8.92 8.24 6.85 24 42
node3 128 8 100 7.82 7.50 5.38 24 38
node4 128 8 100 7.87 7.57 5.66 16 56
node9 256 8 100 7.85 7.56 5.42 16 57
nodeS 512 8 100 8.21 7.92 6.78 16 56
node6 512 8 100 8.16 7.89 6. 66 16 58
node?7 1024 8 100 7.98 7.78 5.86 16 57
node8 1024 8 100 8.07 8.01 6.23 24 37
®4 FOBEMRUE WG THRIR AR B T IRSS AR T GE
Tab. 4 Data of monitoring objects of network port
L R CIE — -
W EE WA ERB-s) FIH15/% LR 02
1.1,1,1, 114,123,124,108, 91,98, 99, 86, IR L
master 8
1,1,1,1 117,124,103,120 93,99, 82, 96
1,0,1,1, 90,0, 77,90 , 72,0, 62, 72,
model 8 L1 84,91,71.85 67.72. 56, 68
node2 4 1,1,1,0 91,103,830 72, 82, 66, 0 _ B0 mamrmj,ﬂ_ﬁﬁ%
1.1.1.1. 108. 100, 107.108. 86. 80. 86. 86. Fig. 10 Network port utilization of master
node3 8
1,1,1,1 118,103, 100,96 94, 82, 80, 77 5 443
noded 4 1,1,1,1 106, 113,99, 107 85,90, 79, 86
noded 4 1,1,1,1 120, 101, 113,116 96, 81, 90, 93 ARSCE JeXt DPDK JFAT 38 fr Al 8 & Wi da AT 1B 58 53
node5 4 1,1,1,1 101, 116, 108,121 81, 93, 86, 97 B, Bt S T BT DPDK IFAT 3845 1) Zh A ARS8 SR 5 XF
node6 g 1,1,0,1, 110, 121, 0,102, 88,97, 0, 82, WEAE XS AT T 0 AT B XA TR G T 53 A N 3, 3
L1, 1,1 118, 106,120,101 94, 85, 96, 81 i DMPD BMSGHEAT WP B0 R 4 OF HARPE I (5 BT T
node7 g LLo1s1 105,120, 113,118, 84, 96, 90, 94, — BT 22 I 1 Bl A 1 RA A R 5 el e SR IR T
BT 124, T 17 12299, 91,94, 97 S5 W4 ks B SRR IR MO PR . B T ORI XT S AE
node8 4 1,1,1,1 111,119, 104,123 89, 95, 83, 98

1T 6~8 1T UG H , Bl Ko G138 K 1y il A AR i
R 0, WA A T A (7 45 B AL B R ) TR 4 1) 2k 3T,
A0 b PR ) % T 4 5k 2 BE RS S It Ak BT A A3 9 R 4
M1 3 4B AT A ), REEASA T AR A IR AR A — 2, &
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Mo P AN A A I AR, PRUEE 5 2R GEAL e — DA AR
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Fig. 9 Network port utilization of node4
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