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? Rationale and Innovation

e Problem statement

» Given a reconfigurable architecture, find an on-chip
position for each functional unit (FU)

e |nnovative contribution: a formalization and an
approach taking concurrently into account

» Target Device Heterogeneity

» Target Device reconfiguration capabilities
» Inter-FU Communication

» Inter-FU Wirelength
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(‘) Reconfigurable Architectures - |

¢ On FPGAs
» Reconfigurable Devices
» Heterogeneous
» Reconfiguration Limits

Smallest
Rec. Area

e Different types of
Reconfigurable Architectures:

» Total
» Partial (Static)
» Partial (Dynamic)




Definitions

e Reconfigurable Functional Unit (RFU)

» A netlist obtained after post synthesis and technology
mapping (i.e., before placement and routing)

e Reconfigurable Region (RR)
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Proposed Problem Description

e Given an Application’s o 1
Scheduled TG ® B

» Define RRs
» For each task find | Static Photo p=1 |

e a suitable RR [
e a position inside RR ; B B
| Static Photo p=2 |

e Objective Function '
e | ® ®
» Min. Fragmentation

| Static Photo p=4 |

e Constraints
» Communication issues— : ‘ ]
» Device limits N, ]
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Proposed Approach:
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15t Algorithm: Partitioning into RR

—

e Aim: identify the RRs and associate each RFU to one RR

e How: partitioning the TG minimizing resource
requirement variance of the RRs (moving and swapping
nodes 1 :

) Va'r(pn,p,t) — Z (pn,p,t N pn,p,t)z
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2" Algorithm:TFiRR
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3rd Algorithm: RR floorplacement

—

e Simulated Annealing
» Objective Function (positive iif floorplacement is feasible)

» Data Structure O=P-M-N

e 4 Constraint Lists (one per row)

» Moves: Swap, Move, Span, Un-Span




Implementation

—

e Ihree simulated annealers written in C++ STL
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Results - |: Case Study

e A Reconfigurable Architecture (for Biomedical Purpose)
on XC5VLX30T

1. Collecting data from sensor
2. Elaborating them
3. Sending to a host computer thorough the net

o
Microblaze ‘ {
Processor Ethernet
‘ ontroller | LAN

e Results w.r.t. the state of the art [*]:
» 5% more chip area required
» 2 OoM improved throughput communications

‘ CAN Controller FIR Filter

[*] Ping-Hung Yuh, Chia-Lin Yang, Yao-Wen Chang, Hsin-Lung Chen: Temporal Floorplanning Using 3D-su
Design Automation Conference, 2004
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Used A Area and Wirelength Metrics
2 >C rea (normalized w.r.t. Aﬁrgaﬁ-driven approach)
Metric Variation/Value 12 T g W

(5,35)% of the final
floorplacement

0.8

e Wirelength-driven Approach os

Metric Variation/Value '\

Links (-90,0)% of the number of
links required by a purely
area-minimizing approach
External (-90,-30)% of the external
Wirelength | wirelength given by a Blank Area

purely area-minimizing Link
approach & Area-driven & Wirelength-driven
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Conclusions & Future Work

&77An algorithm for the identification of area constraint
for reconfigurable architectures has been introduced

Q?Novelties: taking into account

» Target device heterogeneity

» Target device reconfiguration capabilities
» Communication issues

» Inter-RFU wirelength

e Future work
» partitioning with different metrics (e.g., Clock Domains)
» consider non-periodic Resources
» use the floorplacer as feedback for a scheduler




