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PhD Thesis Motivation

High-Level Synthesis (HLS) democratized Field Programmable Gate Arrays (FGPASs)

« Enables the use of high-level programming languages
* Guides HW compilation through directives
Selecting the appropriate HLS directives is challenging
» Vast design space of optimization
« Correlation between HLS directives and the underlying FPGA

« Lack of tools that quickly and automatically assist in achieving optimal designs
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Need for methodologies that simplify the HW development process to support the HLS adoption

M Et h O d O I O gi e S fo r Effi C i e n t H LS ) Step 2. Language-level Performance & Resource Modeling

C++ Source Code with ]]ire-:fj,'.rﬂl;s, *
: Unknown C/C++ 4 _ i
Speedup, and R“""'?“:E Source Code with |3l Source Code Tokenized Source o| HLS Semantic
HLS Benchmark Suites GitHub i Direct lokenization Code Encoder
' 1Irecuves . .

FEs, and LUTs

v v i v V
- : - 5 Yes Speedup, BRAMs DSPs,
Step 1. High-Level Synthesis Dataset Generation E [Classiﬂc ~tion Head S _>[ Regression Head peedup

Kernel Source-Code Identification No \')Dﬂﬂgﬂ Not Feasible

S p— — | s —— T ———
| Source Code Fmai Design Space [ C++. Source Code . g Step 3. Collective Data-driven HLS Directive Optimization
| Analysis NSGA-II N cb?{ .| Features, Latency, [~ E Saurce Features
: — driven % °8 ::% '[___Resources etc. : E : " Source Code Cluster K
- || High-Level . |Pragmas DSE [ |- - ° .| ] . 3 ———3{ Feature Vector ]
Synthesis Process ) ’ — Process Results R Clustering Cluster 1 Cluster 1 E
S . | 2 ) Pareto Optimal HLS Pragmas PDF per | |
: —»| Baseline Latency & Resources , -] P’I'a mas Configurations : : :
: = . Per-Application Pareto Frontiers 5 5 HCT.]I:II'I Point
*. P c/C++ Source Code & Fearures I B T i
" | Unknown C/C++ Source Code Clust Per Action Point Directives
i Source Code Assignment Directive Proposal App]lt:annn E
Outcome 1: GNQSIS Dataset s _ :
E Feasible ? ‘ﬁ'
° ° . . : . No 1 7 f "
« >55 applications from HLS benchmark suites and GitHub ; High-Level Identify Violated RESDMEE RE-PIDPGSE Optimized C/CA++ :
; Synthesis Process Action Point & Directive Directive Source Code |
» >219K designs v A A

........................................................................................................

« Targeted UltraScale+ ZCU104 and Alveo U200 @100, 200, and 300 MHz
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