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ABSTRACT

Guaranteeing end-to-end network latency bounds is required in many applications. A necessary condition for
ensuring end-to-end latency is to keep the total service rate for flows on each link lower than the maximum
link capacity. To ensure this, before data transmission for each flow, through an admission control process, it
is necessary to check whether the total service rate remains within the capacity in each link through which the
flow passes. In this process, all nodes must maintain information such as the service rate of individual flows
in order to respond to missing protocol signals or node failures. This flow-specific information is collectively
referred to as “flow state.” However, as the number of flows increases, the complexity of managing state
information increases. Therefore, it is needed a method to infer the total service rate of the link without flow
state maintenance. This study proposes a method to accurately infer the total service rate of a link using only
packet metadata so that admission control can be performed without state maintenance for each flow at the
core node. By specifying the time of inference, the exact service rate can be inferred at the correct time. Its

effectiveness is proven through simulation.
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Table 1. Definitions of symbols used

Symbol 2]

P p-th packet of the flow under observation.

h-th node in the path of the flow under
observation

F,(p) finish time ($+&A17H of packet p at node h

A, (p) arrival time of packet p at node h

Lp) length of packet p

service rate (F-%) of the flow under
observation

d,(p) delay factor function of packet p at node h
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Fig. 1. A random time t belongs to a interval
(F(2)-L’(2)/r, F(2)] in the partitioned time by a single flow.
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Table 2. Characteristics of flows used in simulation

Source, service Service
Flow L .
Destination rate period
Flow 1 host0, host2 4Mbps 0-60 sec
Flow 2 host0, host2 2Mbps 10-40 sec
Flow 3 host1, host3 1Mbps 20-50 sec
Flow 4 host1, host3 50Kbps 25-35 sec
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the minimum value of Te being O
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