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Motivation/Background

Moore’s Law - 2005

Technology scaling e
FPGA synthesis runtime
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Runtime crisis
2.2x speedup on 4 processors [Ludwin, FPGA ‘08]

A distributed annealing algorithm
implemented on a FPGA (wrighton, FrGa 03]

— Expanding neighbourhood region, self-hosted on a

MPPA [Smecher, FPT ‘09]
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Contributions

Parallel Placement on Multicore CPUs
— Implemented in VPR5.0.2 using pthreads

Deterministic
— Result reproducible when same # of threads used

Scalability
— More threads—> more speedup
— QoRis conserved

Timing-Driven
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The algorithm
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The algorithm

&~ ° ° ° ° ° ° ° ° ° ° ° ° ° ° &~

&~ ° ° ° ° ° ° ° ° ° ° ° ° ° ° 4

&~ ° ° ° ° ° ° ° ° ° ° ° ° ° ° 4

&~ ° ° ° ° ° ° ° ° ° ° ° ° ° ° >

|dent—|fy blOCk &~ ° ° ° ° o—- ° ° ° ° ° . ° ° &~

&~ ° ° ° ° ° ° ° . ° ° ° ° ° ° 4

&~ ° ° ° ° ° ° ° . ° ° ° ° ° ° &~

&~ ° ° ° ° ° ° ° . ° ° ° ° ° ° 4

NeighboEs & &« & ¢ & ¢« o o o o o o o o &

&~ ° ° ° ° ° ° ° ° ° ° ° ° ° ° 4

M : &~ ° ° ° ° ° ° ° ° ° ° ° ° ° ° 4

. ove 10 hex

block &~ ° ° ° ° ° ° ° ° ° ° ° ° ° ° >
S e o . . o o . o . . . o o « & e CLB
S e o e e e e e e e e e e e e & « 1/0

11



The algorithm — Grid Partition
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The algorithm — Grid Partition
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The algorithm — Grid Partition
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The algorithm — Grid Partition
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The algorithm — Grid Partition
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The algorithm — Grid Partition

columns of separation

e o e e e e e | e e e e e e o &

4 rows of
separation

1

W 0 ¢ ¢ ¢ ST ¢ ¢

e (LB
« 1/0



7 T T T 7 Tl ¢ & 7

Putt ng It together

¢ ¢ T ¢ T T Tyve T T T T T U

—

¢ ¢ ¢ ¢ T T AT 2T T T T OT O3

R R

e CLB
< 1/0



Putting it together
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Putting it together
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Putting it together
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Putting it together
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Putting it together
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Putting it together
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Putting it together

Repeat for region _place count*multiplier
passes at each temperature

sample region_place count: 90
multiplier at high T.: 1
multiplier at low T.: 1/20




Putting it together

Potentially 1 swap in the standard

simulated annealing algorithm
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Putting it together

>6 swaps with

constrained swap region

e (LB
< 1/0
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Result

7 synthetic circuits from Un/DoPack flow
Clustered with T-Vpack 5.0.2

Niagara 2, 64 threads, 1165 MHz, 32GB
Baseline: vPR 5.0.2 -place only

Only placement time
— Exclude netlist reading...etc
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Bounding Box [normalized]
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Quality — Critical Path Delay
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1.30

Effect of scaling on QoR
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Effect of scaling on QoR
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Conclusion

QoR

— Constrained swap region = more swaps at higher T
— Extended sub-region to allow blocks to migrate

— Mildly affected by the number of threads
Determinism without fine-grain synchronization
— Split work into sub-regions

— Local (stale) copy of global data

Runtime scalable, timing-driven
Speedup: 12X over VPR —fast, 123X over VPR



Future Work

YES!

» Better load balance techniques
— Improved region partitioning
* New data structures
— Support fully parallelizable timing updates

— Reduce inter-processor communication

* Incremental timing analysis update
— May benefit QoR as well!



Questions?

Chris Wang, Guy Lemieux
{chrisw, lemieux} @ ece.ubc.ca

University of British Columbia
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Quality from speeding up VPR and Parallel
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Self Speedup

(Fig. 8)
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