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Cracking DES ?

Data Encryption Standard 56 Bit key length

* Exhaustive key search
(FPGA based):

—4 completely pipelined DES
engines per FPGA (courtesy of
the crypto group of UCL)

—one key per clock cycle per
DES engine

—One FPGA@ | 00MHz: 400
mio. keys/ sec
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Prototype ~9.000€
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Document No.: FT_000060

FTDI FT4232H QUAD HIGH SPEED USB TO MULTIPURPOSE UART/MPSSE IC
Datasheet Version 2.05

¢ Chip Clearance No.: FTDI#78

t1 t2 t3 t4 ts t6

Clk Time | |
D7..0 Current Data >—< New Data
WRSTB# N /

| S

RDSTB# /_\

Figure 4.5 Synchronous Bit-Bang Mode Timing Interface Example

It should be noted that the FT4232H does not output the WRSTB# or RDSTB# signals when configured in
bit-bang mode. Figure 4.5. and Table 4.2 show these signals for illustration purposes only.

NAME Description

t1 Current pin state is read

2 RDSTB# is set inactive and data on the paralle I/O pins is read and sent to the USB host.

t3 RDSTB# is set active again, and any pins that are output will change to their new data

t4 1 clock cycle to allow for data setup

t5 WRSTB# goes active. This indicates that the host PC has written new data to the I/O parallel data
t6 WRSTB# goes inactive

Table 4.2 Synchronous Bit-Bang Mode Timing Interface Example Timings

WRSTB# = this output indicates when new data has been written to the 1/O pins from the Host PC (via the
USB interface).

RDSTB# = this output rising edge indicates when data has been read from the 1/0O pins and sent to the Host
PC (via the USB interface).
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Table 4.2 Synchronous Bit-Bang Mode Timing Interface Example Timings

WRSTB# = this output indicates when new data has been written to the 1/O pins from the Host PC (via the
USB interface).

RDSTB# = this output rising edge indicates when data has been read from the 1/0O pins and sent to the Host
PC (via the USB interface).
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It should be noted that the FT4232H does not output the WRSTB# or RDSTB# signals when configured in
n O C I OC I( bit-bang mode. Figure 4.5. and Table 4.2 show these signals for illustration purposes only.

NAME Description

t1 Current pin state is read

t2 RDSTB# is set inactive and data on the paralle I/O pi

t3 RDSTB# is set active again, and any pins that are

t4 1 clock cycle to allow for data setup

t5 WRSTB# goes active. This indicates that the ho
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Table 4.2 Synchronous Bit-Bang Mode Timing Interface E

WRSTB# = this output indicates when new data has been
USB interface).

RDSTB# = this output rising edge indicates when data has bee
PC (via the USB interface).


http://www.sciengines.com
http://www.sciengines.com

<«
SCIENa\lES

massively parallel computing

WWWw.sciengines.com

Free Climbing to Highspeed-I/O
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Document No.: FT_000060

FT4232H QUAD HIGH SPEED USB TO MULTIPURPOSE UART/MPSSE IC
Datasheet Version 2.05

Clearance No.: FTDI#78

FTDI
Chip

D TS

no flow control
no sync / ack
no clock

| t1 t2 t3 t4 ts t6
Clk Time | L L L L
D7.0  CurrentData »— New Data
WRSTB# N /
RDSTB#

Figure 4.5 Synchronous Bit-Bang Mode Timing Interface Example

It should be noted that the FT4232H does not output the WRSTB# or RDSTB# signals when configured in
bit-bang mode. Figure 4.5. and Table 4.2 show these signals for illustration purposes only.

NAME Description

t1 Current pin state is read

2 RDSTB# is set inactive and data on the paralle 1/O ping

t3 RDSTB# is set active again, and any pins that are ¢

t4 1 clock cycle to allow for data setup "

t5 WRSTB# goes active. This indicates that the hog SOI utlon Same
t6 WRSTB# goes inactive

Table 4.2 Synchronous Bit-Bang Mode Timing Interface E

WRSTB# = this output indicates when new data has been
USB interface).

RDSTB# = this output rising edge indicates when data has bee
PC (via the USB interface).

Vendor use
different a chip
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Design goals:
* maximize bandwidth
* availability of memory
* scalability
* cost and performance optimization

1 W A

! ' \
moving FPGA computing to a
massively parallel architecture
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Design goal: maximize computational performance

* size of FPGAs
* Spartan-3 5000

* number of FPGAs
* at least 128 per machine

A

T * energy per FPGA
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rential Pair =350 mV

e LVDS

* short and fast lines
e fully impedance-controlled design
* minimum bandwith per differential pair 1Gbit/s

LVPECL (for data and CD
Power
Consumption o

| | l l l | l >
100M 1G 2G 3G 4G 5G 10G

Max Data Rate (bps)

Figure 1-1. LVDS Driver and Receiver

A
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Design goal: availability of memory

"'f't.

4 levels of memory
* local memory per FPGA
32 MByte DRAM
* local RAM-Uplink per FPGA
32 GByte Flash (micro SDHC) per FPGA*

* shared memory

backplane memory card available
32 GByte DDR3

* hard disk drive*
4 TByte SATAI
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Design goal: scalability

Fully modular and scalable design

* Scalable thrue uplink

logically and physically with full backplane bandwidth even
beyond machine borders

* 8 FPGAs per FPGA-Card

Spartan-3 5000, 32 MByte DRAM

* Controller-Card
PCI-Express / Backplane

* Backplane

| 8 identical slots

* Integraded pyATX-PC
* Industry 3-HU-Rack-Enclosure
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* three independent bus systems

* JTAG e.g. configuration, debug
* shared bus e.g. configuration, debug, broadcast
* point to point |6 lanes, direction configurable

* 4 firmware assisted
communication schemes

* memory mapped I/O

* lineare systolic array

* one to many / one to all
* user*

not recomended
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Service
FPGA

Service
FPGA

Service
FPGA
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About us
Motivation

Todays Approaches
Our Approach

Performance Evaluation
Conclusion and Comments </
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massively parallel computing

Sneak Preview

Prototype Backplane
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Snheak Preview

Prototype Enclosure
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Prototype Controller

RIVYERA-Backplane

Plattform-PROM |
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SATAII
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functional non cost optimized prototype without DRAM 8 x Spartan-3 5000

pre production series rev. 2
PCB

* half the physical length
* same height
* twice the bus bandwidth
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massively parallel computing
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massively parallel computing
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massively parallel computing

reen Super Computin
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massively parallel computing
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QUESTIONS ?
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Contact:

Gerd Pfeiffer
Geschaftsfuhrer CEO

Jost Bissel
Chief Software Architect CSA

Stefan Baumgart
Chief Hardware Engineer CHE

info@sciengines.com
www.sciengines.com



