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Introduction and Context

History
GPP’s, ASIC’s, ASIP’s and SoC’s

Network equipments
VHDL and FPGA’s
Reconfigurable Computing
RNP project
Didactic architectures and simulator



Objectives and motivations

to present didactic models of Network 
Processor architectures and a simulator to aid 
students to learn simple Network Processor 
architecture concepts.

to present a simple way to learn the main 
features of Network Processors using didactic 
architecture models and a simulation tool.
(nothing related with Network Processors was 
discovered)



Network Processors Overview

To analyze and classify 
the contents of head 
fields of a packet;
To find in tables 
association rules related 
to head fields;
To solve the destination 
path or QoS 
requirements;
If necessary, to modify 
the packet (type of 
service or Diffserv, for 
example).



RNP Project

Reconfigurable CISC Network 
Processor;
Network Processor Simulator;
Reconfigurable RISC Network 
Processor;
Performance analytical model for the 
ISA.



RCNP Architecture



R2NP Architecture



NPSIM (Network Processor 
Simulator)



Using RNP project to learn NP



Commercial Architectures of NP



Experimental results using 
NPSIM

Hypercube         Unidirectional ring       Balanced tree
Topology                Topology                 Topology

The R2NP is 4,44 faster than RCNP for hypercube simulation.
The R2NP is 3,47 faster than RCNP for unidrectional ring simulation.
The R2NP is 2,94 faster than RCNP for balanced tree simulation.



Conclusions

The same features in reference architecture appear 
in RNP project. Using these didactic proposals it is 
possible to learn the basic concepts.
Four commercial architectures were presented and 
related with the reference to show the use of didactic 
models before the studying of commercial Network 
Processors.
The results validated our goals and showed how 
conceptual models can aid students to understand 
complex architectures of Network Processors.
A paper or research with didactic features for NP’s, 
were not found.



Future works

To simulate R2NP with Rconf_KMT 
(Reconfigurable Simulation Tool) and VHDL 
(VHSIC Hardware Description Language),
to prototype with FPGA (Field Programmable 
Gate Array),
to simulate it in a real network system,
to develop didactic environment to learn 
Network Processors.
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