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Introduction

VTR Is an open-source tool that can be used for researching
FPGA architectures and CAD. It supports the examination of new
FPGA designs not possible with proprietary software. This tool takes
In a Verilog circuit description and generates FPGA performance
results, which include critical path delay, and size results in terms of
area, through various stages such as Elaboration and Synthesis
(ODIN II), Logic Optimization, Technology Mapping (ABC), Packing,
Placement, Routing, and Timing Analysis (VPR).

ODIN Il has the advantage of incorporating both soft logic adders
and hard block adders, which is useful when there are Insufficient
hard blocks available for addition. Research has demonstrated that
adder optimization techniques can improve performance by up to
23% regarding critical path delays.
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« Combining hard and soft logic blocks to overcome limitations
caused by a lack of hard blocks

* Introducing new attributes and functionalities to ODIN Il to
support the optimization of adders

* Improving performance regarding critical path delays
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Circuit / Adders Ratio 0% 5% 10% 15% 209% 25% 30% 35% 40% 45% S0% 55% 60% 65% T0% T5% 80% 85% 90% 95% 100%

arm_core 18.58 18.89 18.04 18.17 1836 18.79 17.89 18.60 17.81 1771 18.85- 18.12 18.97 1942 19.35- 18.56 18.94 18.53
bgm 19.90 19.69 20.66 19.32- 1976 2071 19.78 20.84 20.83 20.80 20.20 1940 21.30 21.14 2090 20.32 20.15 2051 20.70

blob_merge 1461 14.64 15.50 15.10 1594 15.17 14.86- 15.25 1532 1545 1537 1549 15.78 15.65 1497 1558 1556 1546 14.93

boundtop 3.01 325 353 362 322 344 339 351 311 313 342 338 351 310 312 361 355 355 355
diffeql 18.66
diffeq2 13.14 1344 1344 1344 1344 13.51 13.51 13.51

7466 76.25 T6.67 7740 76.80 7T6.55 75.98

LUSPEEng 76.27 76.64 75.04 7531 76.72 75.04 7597 7574 75.23 7493 76.13

or1200 15.14 - 1535 1535 15.08 15.08 1496 1496 1478 1478 1471 9.56 9.56 _
raygentop 6.24 567 6.24 545 578 5.57 - 533 580 557 572 526 638 520 517 6.71 566 574 5.25

sha 14.66 1453 14.53 1482 14.82 1446 1446 15.02 1502 1033 1033 1025 10.25 - 11.87 11.87 -
stereovisionl 6.30  6.37 6.02 - 5.72 - 558 5.90 - 635 696 674 677 616 693 695 573 6.59
stereovision2 17.43 17.71 18.26 16.67 18.19 18.21 17.68 17.86 17.58 17.79 18.07 18.76 18.67 17.63 16.35 17.64 16.91 - 16.98

Heat Map Visualization of CPDs For a Range of Optimizations
The Greener, The Better
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B Before Optimization 18.534 20.697 14.9339 3.55043 18.8813 16.8593 75.9803 8.95869 5.24733 10.0559 6.59158 16.9771
B After Optimization 17.3431 18.9253 14.1649 292116 18.17 12.8811 74.4075 8.95869 5.07573 9.87912 5.43816 16.1286
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CPD of Circuits Before and After Optimizations in Nanoseconds
The Lower, The Better
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Contributions

* Finalizing the feature, involving fixing bugs and ensuring
that software passes QOR tests

* Generating new results according to the changes made In
the software

» Verification and validation of the new results
* Merging the finalized software with the public repository
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