DEBEris

=i 19-44-01-12 The Journal of Korean Institute of Communications and Information Sciences *19-01 Vol.44 No.01
https://doi.org/10.7840/kics.2019.44.1.72

YHZE T ASH 728 AWE o5 vESS
A QARE BA

Az L

o v

Network Delay Guarantee with Input Port Based Hierarchical
Server

. .
Jinoo Joung
(@] oF
S =

kel S8FokellA] St vlE$]= A]dA|Zt (End-to-end network delay)ell thsle] 4= =] Zolx $x7}
28] 943 A|gHbound)S 73k vk 7]= Integrated Services (IntServ) Z#H$]Zol|xe] Z2$ 7]4l 2
=2l= E29°9 471 NY uf ON)Z-2 O(log N)&| HAEE 7RItk ol#fgt B4twr) 7819 Algasrt ==
2 QA i vEYIe A FHi(class)7 M 2AEEE APt glovy dld AEEE AlelF
(Cycle)e] HAH HIES M= Alo]ES ueb Hd WEmurst)ZF Alg 7187 wlitel AAAZHs Algket
Ak ozt ) WMAEE AR Agtes B dlEdolEl(regulator) & SE2 78E 2AEE] ko vl
Azl MAEL] F7|E Fo|HA Al 2AIEH Y BAes ele AErF SRSk slok #= A 251
IEEE 802.1 Time Sensitive Network (TSN)¥} IETF Deterministic Network (DetNet)o] o]z]& 7|42 {Fo =
At ook A Hgdole7l F290 AUAHEE o= 3] wlitel thi] BT} S8k o] &
Agle) 2 Aell= 29l (high priority) EFel] thalA] AYZEHE FE5 Au|2she vARIREY 27 S
o} Fel 2AlEEE ATASE AN BjES Ak o|FA hemy IR ~AEH Y EdE )
Foo]ide] FAldl FEck EAAE A I ASA Fx2o A ST ¢ e o st A|AAZE
+ BASkE dAA] dlAAe] rhesks A 4SSl FHskdch

Key Words : End-to-end delay guarantee, TSN, DetNet, scheduler, hierarchical server

ABSTRACT

Numerous applications require strict bound on the end-to-end network delay, which is ranged from a few
msec to a few seconds. Flow-based schedulers in traditional Integrated Services (IntServ) framework are O(N) or
O(log N), when N is the number of flows. Due to such complexity class-based schedulers are adopted in the
actual deployments. The class-based systems, however, cannot provides a bounded delay in networks with cycle,
since the maximum burst grows infinitely along the cycled path. Regulators adjacent to a scheduler, which limit
the maximum burst are adopted as a viable solution. International standards, such as IEEE 802.1 Time Sensitive
Network (TSN) and IETF Deterministic Network (DetNet) adopted this approach as a standard. The regulator,
however, requires flow state information, therefore contradicts to the purpose of the class-based schedulers. This

paper proposes per input port non-work conserving scheduler both for fair scheduling and for traffic regulation.
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The low priority traffic share the output port with the high priority traffic that have just passed the said

non-work conserving scheduler. The result is a hierarchical server with considerably lower complexity. Despite

the lower complexity, we shows the hierarchical server can bound the end-to-end delay in realistic network

scenarios, within a few milliseconds.
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Table 1. Notations and their meaning

Notation Meaning

L, Max packet length of flow i

T Link capacity

o; Max burst size of flow i

Pi Input data rate of flow i

o, Quantum value assigned for flow i

(—)is‘ Latency of flow i at sever .5

D, Delay experienced by packets of flow i
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Table 2. Parameter values used in the analysis.

Parameter Value

L (Ma_x _packet .length, both high & 100~1500B

low priority traffic)

r (Link capacity) 100Mbps

0,; (Max burst size) 100~1500B

p; (Input data rate) 10~40Mbps

¢i (Quantum size) 10~50B
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Fig. b. Max end-to-end delay with variable max packet
size, flow arrival rate and fixed quantum value 80bit
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Table 3 Corner values of Fig. 5
L\p; 10Mbps 40Mbps
400bit 0.876msec 0.261msec
1000bit 2.076msec 0.628msec
3200bit 6.476msec 1.976msec
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Fig. 6. Max end-to-end delay with variable max packet

size, quantum value and fixed flow arrival rate 20Mbps
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