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General statement
Open Hardware projects
The ISP DSL set top boxes

State of the art

Wireless communities
Conclusions

I Lot of HN routers are running Linux and Open Source
software

I Little liberty due to proprietary software and/or drivers
I No will from the hardware vendors to open anything
I Why not develop our own and fully open hardware ?
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General statement
Open Hardware projects
The ISP DSL set top boxes

State of the art

Wireless communities
Conclusions

Several projects aims at opening and getting the maximum of a
given hardware :

I OpenMoKao for cellphones

I OpenWrt for Wireless routers

I Gecko3 for FPGAs

I GnuRadio for radio communications

I GSM Cracking project for home-made GSM receivers/BS
I OpenGraphics for open graphics adapters

I OpenSPARC provides an open SPARC processor

I Atheros Wi-Fi driver/Linux kernel

I Leox for System-on-Chip and busses
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General statement
Open Hardware projects

State of the art

The ISP DSL set top boxes
Wireless communities
Conclusions

ISPs currently use two major platforms running Linux, w/
integrated DSL, Ethernet, Wi-Fi :

I Broadcom BCM63xx
I Texas Instruments AR7
Di erences between ISP o ers are based on :
I Quality of service
I Availability of the network connectivity
I Type of services : N-play o ers
I Firmware inside
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General statement
Open Hardware projects
The ISP DSL set top boxes

State of the art

Wireless communities
Conclusions

What is the point in having the same hardware ?
I Same costs, driven by quantity
| Dierent rmwares
I Need to re-design the hardware to t provided connectivity

All of these issues could be easily solved using a genertbnaae
reference design with custom software.
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General statement
Open Hardware projects
The ISP DSL set top boxes

State of the art

Wireless communities
Conclusions

Wireless communities are intensive users of :
I Cheap and customizable devices running Linux
I |IEEE 802.11 MAC layers
I IP mesh networks
I Linux-based routing protocols
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General statement
Open Hardware projects
The ISP DSL set top boxes

State of the art

Wireless communities
Conclusions

Open source drivers and software are needed for real
customisation, this also alows people to :

I Implement new IP routing protocols
I Use PHY and/or MAC informations for IP routing
I Use the same rmware basis for di erent hardware
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Free as in Free software
Who would use this design ?
Why use it ?

Where is the innovation ?
Use cases

Project goals and objectives

I Tools are Open Source
I Process accessible to everyone

I Contributions to the hardware and software parts received
from anyone

I Schematics and components are publicly available
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Free as in Free software
Who would use this design ?
Why use it ?

Where is the innovation ?
Use cases

Project goals and objectives

I Academic researchers

I Industrial researchers

I Small consumer electric companies

I Wireless user groups and communities

I Core router designs with speci ¢ OSes and needs (BSD,
Linux)
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Free as in Free software
Who would use this design ?
Why use it ?

Where is the innovation ?
Use cases

Project goals and objectives

I Open design to explore low-level layers

I Reduce time to market for home networking products

I Time spent on developping code, not validating hardware
I Wide variety of network interfaces within a single design

I Mainline Open Source software
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Free as in Free software
Who would use this design ?
Why use it ?

Where is the innovation ?
Use cases

Project goals and objectives

I Hybrid ASIC/FPGA design

I Wide range of network interfaces : WAN, LAN, PAN
I Fully open and open source

I lterative hardware
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Free as in Free software
Who would use this design ?
Why use it ?

Where is the innovation ?
Use cases

Project goals and objectives

I Implementation of IP Itering/ rewalling in the FPGA
I FPGA doing routing between network interfaces
I In-FPGA IP routing protocols

I Virtualisation providing a dedicated OS to do online bitin
and payment

I High-speed core router with Linux/BSD and optimised IP
stack in-FPGA
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Hardware design

OMRP architecture Software architecture

I FPGA as the central component
I System-on-Chip for applications
I Multiple network interfaces available as modules
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Hardware design

OMRP architecture Software architecture

Functionnal block diagram

Mini-PClI
SoC FPGA RAM
1
Flash Serial Flash
Ethernet
MAC
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Hardware design

OMRP architecture Software architecture

IP blocks implemented in the FPGA :
I RAM memory controller for the CPU
I Memory segmentation and/or paging
I Direct Memory Access controller
I Layer-2/3/4 Networking and Itering
I Hypervisor for paravirtualisation
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Hardware design

OMRP architecture Software architecture

Hardware speci cations
I Intel IXP425 400 Mhz
I Xilinx Spartan-3 family
I 16Mb NAND Flash
I 128Mb RAM
I 2x Ethernet MACs
I 2x Mini-PCI connectors
I 2x USB 2.0 connectors
I SPI and GPIO expanders
I 1x UTOPIAZ2 connector
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Hardware design

OMRP architecture Software architecture

Networking modules :
I Integrated 10/100/1000 Ethernet MACs
I EPON network interface
I HomePlug 1.0/AV PLC PHYs
I Mini-PCI WIMAX
I Mini-PCI Wi-Fi
I Mini-PCI ZigBee
I xDSL connected to the UTOPIA2 bus
I USB Bluetooth dongle
I put your interface here ...
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Hardware design

OMRP architecture Software architecture

Reasons for using a FPGA :
I More electric tolerant to temporary designs
I CPU o -loaded from hardware interruption work

I Clear separation between hardware and software allowing
virtualisation

I FPGA bitstream can be easily changed
I Reduction of the front-end circuitry for hardware interfiag
I Future versions can have a softcore CPU
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Hardware design

OMRP architecture Software architecture

Prototype
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Hardware design

OMRP architecture Software architecture

Software architecture and components
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Hardware design

OMRP architecture Software architecture

The FPGA provides virtualisation allowing the CPU to run
di erent instances of the same Operating System with few
modi cations to the kernel.
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Question session

Thank you

Thank you for your attention, question session is nhow open.

Florian Fainelli Xavier Carcelle Etienne Flesch The OpenPattern Modular Routing Platform



