aborat0|re de Informathue, o[} Pont|f|C|a UnlverS|dade Catollca do
Robotique et de 1= Rio Grande do Sul
Microéletronique de Montpellier 5= (PUCRS - Brazil)
(LIRMM France)




e = [
Summary
Introduction

o State of art

History and trends
Related work

* Virtex internal organization __ ;
Architecture overview ,_ —
Addressing elements

 Tools for partial and remote =
reconfiguration ] [

Conclusions



e e rl = : IRMVEEPHCRS

Summary
Introduction
- State of art T

— History and trends
— Related work

* Virtex internal organization
— Architecture overview
— Addressing elements

 Tools for partial and remote —
reconfiguration =

Conclusions



I ———— ] | er——

1 [

e |

A— e e e i,

A— e e e i,

A— e e e i,

Reconfigurable computing has been growing in the
past two decades

Sometimes there is confusion about the concept of
dynamic reconfiguration

We work with dynamic reconfigurable of-the-shelf
devices, particularly Virtex family

One more step towards hardware virtualization
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Goal: to increase performance of algorithms (e.g. Cryptography)
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— Atomic reconfigurable unit: frame
— Regular internal structure (composed by CLBSs) :",:F,
— Allow relocation and defragmentation
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Tools for partlal and remote reconflguratlon

——

Circuit customization tool

— Function:
» Generate a graphical interface to customize circuit parameters

» Parameters stored in LUTs. The circuit can be reconfigured local or

remotely

— Benefits:
« FPGA architecture is hidden from designer
* Eliminates the need of external devices and/or the associated control

logic to set parameters at run time

— Remarks:
» There are three « players » related with this process

— Software developer
— Circuit designer
— Circuit user
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Tools for partlal and emote reco flguratlon

Circuit customization tool

- implements the software layer, using JBITS classes, hiding the FPGA
architecture details (applet)

- this applet is the same for all circuits being customized

- uses HTML tags to pass commands and parameters to the applet to
customize his circuit

code="" " width=400 height=300
name=" " value=" "
name=" " value=" "
name=" " value=" "
name=" " value=" "
name=" " value=" "
name=" " value=" "
= - designer must indicate the physical position of the memory blocks
1 containing parameters
B -
5o
e
=
~IR f
7o
l_ ¥
= —er || ——— e [ ,_r_; eI ,_r_é [y r_r_; T e——rrs -,’é ]
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Circuit customization tool

/] Drop - Microsoft Internet Explorer M=] E3
Fil=  Edit View Favorites *| | Address €] kit //200.17.94.29/Fecont/drop. htm

— receives the bitstream
and the HTML

description

- in the “reconfiguration
page” the values of the
signals can be modified, CRCContral
saved and partially Code
downloaded into the

. SlotF attern
device

riki4
StartSiot
servicaln
InseSern

Catalnsert

& ] Applet BITGeneric starte
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= . Core unlfler tool

— Function:
* Insert / remove partial bitstreams (hard cores) at

runtime

— Benefits:
 Makes possible the hardware virtualization
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. Core unlfler tool

'E

o master): n:
1 A complete BITSTREAM 1 BITSTREAM
H oTri-state buffers eSlave core and dummy ctrl
IS opened eMaster core eTri-state buffers
eArbiter eSend and receive modules
eDummy cores

1

2. One or more bitstreams
containing to
be inserted into the
master bitstream are
opened

'E

Bitstreams merging

e

Final
bitstream

i L

il

3. The user selects the
corresponding to one
core, and all components
inside this area (routing
and CLBs) are
into the master bitstream

Partial
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-+ Contributions

1. State of art review, indicating trends

2. Tool-set for remote, partial and dynamic
reconfiguration
— Remote reconfiguration is enabled

— Parameter reconfiguration can be used to fix/modify a circuit
— Virtual hardware is feasible with of-the-shelf FPGAs

=~ ¢« Future works

1. To extend the bus structure, to analyze other
arbitration schemes
_—- 2. To develop CAD for the manual steps mentioned

f-_r Ir-r-'_' = EI__.,-_,._._ul_.-a.u ‘ r-—r Ir.r.__. - EI._..-.u..._ll_.-a.u ‘ r-—:r—r—_ = - EI._..-.u..._ll_.-a.u ‘ r__:r
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tools. Currently, the hardware cores of a SOC require 7
a programmable device having enough area to 7

r‘l”

implement all cores. Another possibility is the ==
generation of several small hardware cores by the%

co-design tool, with a scheduler to download these Z-

cores on-demand into the FPGA device. This can be
seen as a “dynamic co-design”, a new concept not i=
yet explored.
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