BAF2£R ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software,2023,34(6):2865-2877 [doi: 10.13328/j.cnki.jos.006494] http://www.jos.org.cn
O R RR B A BT T TR Tel: +86-10-62562563

SDN thE T E S EIH 818 R RN NRN S RS
EBRY I 4L IiEY RIEY 4l

(h E R B, JEE 100049)

2 EARRE B TSRS, JEA 100190)
SIS, FEK 400030)

WAE1E#: 5Kk E %, E-mail: zhmj@ict.ac.cn

7 E: R LM% (SDN) R — A KaxFl 5L - F @ o B A MARM, T AT A7 & ﬂé&iﬁ%iﬁéﬁ
R FRAC, T H 6B E BT AP & (B4R AT A X G RE BB A 445545 &) BAT A H 690]
.o N R LR T VA RS K A GGG R AT SR ILAR X AE e RE, H P BL B A W E A 9 ﬁz\«ér‘i% A R 43 )
T Bk R AR M X — (2 JLA SDN W%+ AW B £ 69% M W45 NHBAARE 5 R4 TR (1) 2R
AR E R ZIRM T 5B TTAE K (2) RN BAR TR FBARM 20 KA AL P % & 69 MTU 14; (3) TA49IR
M ZFEMNETIIANAE AAERESERATTY brbit X; 4) 3 A T3 TFIRM L2 Aot H k& 7{;
fgp ik LR B AR, 4R T SDN ¥ A F B 449 f & 5 A M L& MR N AZEE (ACGS) 7 ik, HAREHEZ
F B 5B 5t P %354 B 34T X 4, B 148 5| 46 A AL R PR IRNBB R K, A2 BT B F a‘dﬁw\a@ﬁéﬁéd
R &7 F B P A EA— KGR KR, AB SN T EHFTE . IRNRBRTRED G FE; A8 B AEL
BRI AN L 00 7 KRR B AT 3h A& B AC BT IR0 B4 A2 0% B0t 18] K 9 9] A, 523645 RAEM ACGS 7 % 6695 & SDN
WAL T, FIEMNBRKEER . FNTF EHFR Y ENBRTHARE LIRGENEEF A MW LEREN
BAARE, FENRL AL DS TG Bk e %,
KRR SR UM & a9 PR 2532 0 B 48] BRI ©) B 3h A et
FEES S TP393

rhCs | R SRR, FAR, FEsE, kK7, kA, SDN T EE T B 73 B 1530 Sy A D9 246 28 DU PR I B AR I 2. PR 23R, 2023,
34(6): 2865-2877. http://www jos.org.cn/1000-9825/6494 htm

B3 5] % Yuan PY, Wang M, Wang LH, Zhang YJ, Zhou JH. Adaptive Detection Path Configuration for In-band Network
Telemetry in SDN Based on Graph Segmentation. Ruan Jian Xue Bao/Journal of Software, 2023, 34(6): 2865—2877 (in Chinese). http://
www.jos.org.cn/1000-9825/6494.htm

Adaptive Detection Path Configuration for In-band Network Telemetry in SDN Based on
Graph Segmentation

YUAN Peng-Yi'?, WANG Miao’, WANG Ling-Hao'?, ZHANG Yu-Jun'?, ZHOU Ji-Hua’

!(University of Chinese Academy of Sciences, Beijing 100049, China)
*(Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190, China)
*(Jin Mei Communication, Chongging 400030, China)

Abstract: Software-defined network (SDN) is a new network architecture that separates the control and forwarding planes. It can schedule

and optimize network resources based on global information. Nevertheless, precise scheduling requires accurate measurement of
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information on the entire network (including the status of all switching devices in the network and all link information in the topology). In-band
network telemetry (INT) can realize the collection of relevant information while forwarding data packets, and configuration of detection
paths which cover the entire network is one of the key issues to be solved for INT. However, existing detection path configuration
methods for INT have the following problems. (1) The deployment of a large number of detection nodes is required in advance, which
leads to increased maintenance overhead. (2) The detection path is too long, which results in the length of detection packet exceeding the
MTU value in the network. (3) The redundant detection paths cause the traffic load introduced by the measurement to account for too
much of the overall network traffic. (4) The recovery time of the detection path adjustment under the dynamically changing topology is
too long. In order to solve the above problems, an adaptive detection path configuration method for in-band network telemetry in SDN
based on graph segmentation (ACGS) is proposed. The basic idea is to divide the network topology with the graph segmentation to restrict
the length of detection path by controlling the topology scale, solve the Euler circuit in the divided subgraph to obtain a detection path
that only traverses the directed edges in the subgraph once, to avoid the problems of too many detection nodes and high detection path
redundancy; and use the combination of local adjustment and global adjustment to solve the problem of long recovery time of the
detection path when the topology changes dynamically. The experimental results prove that the ACGS method can realize the INT
detection path configuration in SDN with moderate detection path length, fewer detection nodes, lower detection path redundancy, and
faster adjustment under the dynamically changing topology.

Key words: software-defined network (SDN); in-band network telemetry (INT); graph segmentation; Euler circuit; dynamic network
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