= 23-48-01-09 The Journal of Korean Institute of Communications and Information Sciences ’23-01 Vol.48 No.01
https://doi.org/10.7840/kics.2023.48.1.55

Work Conserving Scheduler with Global Finish Time for
Network Latency Guarantee

Jinoo Joung®

55 R kst FH M E F29] digh Au|aE 4 FF o] R BAS
o] gl A W A ARE UEHZS HEx kToli A o]F FFled 7153}, o]F kEEelA= o]
= 715N vlEke R SR AHE FEA Au|dhs wikte] AAECE £ =Rl oledt 25 Al
FES 3 Bl sk ub s AAGR ARGE A EE A EEA e R BAEl, e HRE Avke
BE EEY AF 7 AR A7 AR Sk vA] Sderhe A4S 7RI olef whe} 7153t input port
¥ FIFO 75 o814 ai% 72 Head of Queue(HoQ)%He- H|witoma] i kg AIZHE 7kl sizlS 4]
A Zeopd £ glvke Aol vk o] Yol AARE 2AlEE|e] A7} packetized rate proportional
server(PRPS)Y-S& S7d3lodch wehs] Zhdel pao 2 Ay 529 M HEE 7leA 31 7€ ZEEA

AR A A AR S Fohdis A5 A stuski

Key Words : end-to-end latency, deterministic networking, flow states, TSN, finish time

ABSTRACT

Guaranteeing end-to-end network latency bounds is required in many applications. Ideally, the flows should
be protected in separate queues against the burst accumulation. Means to provide per-flow performance without
maintaining flow states have been suggested in the literature. The global finish time, which is the essential of
the packet state, is derived at the entering node of a flow, and then recorded as a meta-data to a packet,
retrieved at the downstream nodes. The global finish time is usually modified according to the current state of
the downstream nodes. In this work, we suggest a simple method that approximates the current flow state with
the global finish time. The suggested method has the property that the service order of all the packets having
the same path does not change during the path. By this property the problem of finding the minimum finish
order has become much simpler, with a FIFO queue per input port and a HoQ examiner. It is proved that the
proposed scheduler is a packetized rate-proportional server, therefore enjoys much better latency upper bounds

and the improved scalability.
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a3 2. A% vluE 3 a2 BERA
Fig. 2. Network Topology for performance comparison

E 1. 28 2 UEHZ] E299 A2 5
Table 1. The flow routes type in the network of Fig. 2

Flow type Route
1-2-5-6-9
4-1-2
4-7-8
7-8-5-6-3
3-2-5-4-7
6-3-2
6-9-8
9-8-5-4-1

N AN AW N = O

No Regulation

ATS IR
Packetized RPS

0 0.1 02 03 04 05 06 07 02 [ 1

T2 3. 83 AMe-E| fﬂ%, regulation $le UHb ~AE
2], PFAR, ATS IR¥} 2 =74 #|qket PRPSS] whelch
v|ES = ;(]o:] A7k M—s} u];ﬂ_ (D}-H %)

Fig. 3. End-to-end latency bounds, with varying link
utilization, of FIFO scheduler with no regulation, PFAR,
ATS IR, and the proposed PRPS schedulers (in second).
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