Clean-slate Multi-hop Wireless Networks Using WARP

Patrick Murphy, Chris Hunter, Joseph Camp, Ahmed Khattab, Edward Knightly and Ashutosh Sabharwal
Rice University

http://warp.rice.edu WA RP

Summary Custom Hardware Platform Design Flow
Rice University’s Wireless Open-Access L] —— Platform Studio N———\ (s
Research Platform (WARP) is a platform e sl Protocols mplementaton _meenenaion/] || cores || MAEL

FPGA

Radio

System Generator

designed to enable flexible research and

Piecewise Transition Im;‘lgﬁgﬁg‘t’i -
] ] MATLAB to Hardware Model _ Radio
prototyping at all layers. Physical Layer Ay goitm Development Logic
gorithms & Simulation

»,

e Hardware Radio
& ASIP Development Visibility —
'WARP Hardware |

¢ Real-time Physical Layers (PHYs)
¢ High-Throughput MIMO Interfaces
@ Flexible Medium Access Control (MAC)

% Mesh Applications Current Applications

Demonstration Custom Physical Layers:
Multi-hop streaming video &
B ik ¢ SISO OFDM
g s WL B @ 2x2 MIMO Alamouti OFDM
@ 2x2 MIMO Multiplexing OFDM

@ Virtex-1l Pro FPGA Custom Medium Access Layers:

( ARP \ @ DSP-centric resources for PHY construction @ ALOHA |
W @ 2 PowerPC cores for MAC development @ Carrier Sensing (CSMA)

Medium Reservation (RTS/CTS)

@ Daughter Cards

¢ MIMO Radios
@ 2.4 GHz and 5 GHz

Current WARP Users

¢ 40MHz Bandwidth @ Polytechnic University
_ ¢ University of California, Irvine
Develobment Q Afnalog Debug Board ¢ University of California, San Diego
P ¢ 4 DACs, 2 ADCs ¢ Nokia-Siemens Networks
. ) @ Xilinx
MAC/Routing Layer ¢ Memory Board
Research Applications Q 256MB
—J
Physical Layer @ User I/0
Research Applications @ 128x128 LCD
Architecture @ el Thi k is funded bv NSF ANI-
. Ethernet IS WOrK IS Tunded by grants
Research Applications 0325971, CNS-0551692, and CNS-0619797.
2 10/100 Mbps Operation Special thanks to Xilinx for providing support.
@ Xilinx MAC Core
Software Development Hardware Development

W A R WIRELESS OPEN-ACCESS
RESEARCH PLATFORM



http://warp.rice.edu
http://warp.rice.edu

