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Abstract:Nowadays, when Networks on Chip (NoC) based single-chip networking devices are
‘esigned so, to achieve their maximal performance methods appropriate methods for testing of
{iese methods must to be developed.Performance of the NoC-based Ethernet smart switcheshas
een rapidly improved andthey are required to fulfill some requirements likelowest possible time
telay andoverall latency,an increased traffic speed throughthe network switch, and also an
mereasedbandwidth and throughput. The state-of-the-art methods for fabric testing of the
prformance  onNoCbased smart  Ethernet  switchesarepresented. Performance of the
iifferentalgorithms for switching in NoC based smart Ethernet switching will be presented
mddiscussed.An  overview of selected methodswill be performed and an introduction into
simulating of these performance methods will be given.
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LIntroduction

The NoC’s design methodology is expected to be revolutionary changed during the next
years. According to related reference papers [4,5,6], the NoC’s platforms in future will consist of
lrge set of embedded processors. On these NoC’s numerous IP cores will be integrated
performing various functions and working on different clock frequencies. Basic NoC structure is
gven on Fig.1.One of the main problems associated with the future NoC’s design occurs from the
non scalability of global wires and delay caused by these lines. Global wires that carry signals
ieross the chip and their length, does not scale with the technology scale.For a relatively long bus
line, the intrinsic and parasitic resistance and capacitance can be quite high.

J Related works

The most frequently used on-chip interconnect architecture is the shared medium arbitrated bus,
where all. communication devices share the same transmission medium. The advantages of the
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shared-bus architecture are simple topology, low area cost, and extensibility. In this paper the basic
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| 3. Performance metrics

| To compare and contrast different NoC architectures, a standard set of performance metrics can be
applied [22], [27],[1]. For example, the NoC interconnectarchitecture exhibits high throughput,

low latency, energy efficiency, and low area overhead. In today’s power constrained

environments, it is critical to be able to identify the most energy efficient architectures and to be

3 able to quantify the energy-performance trade-offs [1]. Generally, the additional area overhead due
to the infrastructure IPs should be reasonably small. We now describe these metrics in more detail.
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each section of interconnect wire, r

E

3.1 Message Throughput I

The performance of a digital communication network is characterized by its bandwidth in and the
measurement unit is bits/sec. However, in this case we are more concerned here on the rate that

message traffic can be sent across the network and, so, throughput is a more appropriate metric;
Throughput can be defined in a different ways depending on the specifics of the implementation;
i.e. topologies of the NoC. In general, for message passing systems, definition about message
| . throughput, 7P, it can be given:
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where Total messages completed refers to the number of whole messages that successfully arrive
at their destination IPs, Message length is measured in flits, Number of IP blocks is the number of
functional 1P blocks involved in the communication, and Total time is the time (measured in clock
cycles) that elapses between the occurrence of the first message generation and the last message
reception. Thus, the message throughput is measured as the fraction of the maximum load that the
network is capable of physically handling. An overall throughput of TP=1 corresponds to all end
‘ nodes receiving one flit every cycle. Accordingly, throughput is measured in flits/cycle/IP.
I Throughput signifies the maximum value of the accepted traffic and it is related to the peak data
rate sustainable by the system[1].
L 3.2 Transport Latency
Latency is defined as the time (in clock cycles) that elapses between the occurrence of a mes
header injection into the network at the source node and the occurrence of a tail flit reception at h
destination node [7]. We refer to this simply as latency in the remainder of this paper. In order 0
reach the destination node from some starting source node, flits must travel through a path
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Lost, and extensibility. In this paper the basie

in Fig. 1. msisting of a set of switches and interconnect, called stages. Depending on the source/destination
: 1 it and the routing algorithm, each message may have a different latency. There is also some
n erhead in the source and destination that also contributes to the overall latency. Therefore, for a
k. iien message 7, the latency L; is:

L L, = sender overhead + transport latency + receiver-overhead. 2
| ] e use the average ldatency as a performance metric in our evaluation methodology. The average -

s a) Torus lilency is crucial for evaluating of the performance of NoC.P will be the total number of messages
f gaching their destination IPs and,/; is the latency of each message i, where i ranges from [ to P.
lieaverage latency, L, is then calculated according to the following:
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lle switches toggle and this will result in energy dissipation and this definition was givenin

. glerence [1]. In this paper, we are concerned with the dynamic energy dissipation caused by the

Ologies Summunication process in the network. The flits from the source nodes need to traverse multiple

s consisting of switches and wires to reach destinations. We are determine the energy

isipated by the flits in each interconnect and switch hop. The energy per flit per hop is given by:
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Where s, and Eyercomecdepend on the total capacitances and signal activity of the switch and
tch section of interconnect wire, respectively. They are determined as follows:
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fle parameters switch and interconnect are those that capture the fact that the signal activities in
lie switches and the interconnect segments will be data-dependent, e.g., there may be long
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Fig.3 Average throughput with 16 IP cores
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respectively to the performance of NOC’s. For future work we plan to work in the improvement of i 5
Vertical cutting force,

the performance empiric equations. Main direction will be reducing of the consumed energy for
transfer of single flit and improvement of the existing routing algorithms to achieve miniml
latency and maximal throughput. Another important direction of research is area that will b8
occupied on silicon slice by the Ethernet smart switch.
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