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Objective: Research new FPGA development environments 

● OneAPI Development Environments  
● Executing VHDL from OpenCL/OneAPI on a Single Host  
● Benchmark Performance Tests of Agilex FPGA Using VHDL 

OpenCL and OneAPI Environments have dependency on Intel

Motivation

Prototype development so far has used what are now legacy FPGAs and associated development environments. The PSS 
Production solution will use latest FPGAs and development environments. This Feature aims to understand the impact of 

using up-to-date FPGA development environments to help reduce future FPGA development / code porting risk



 OneAPI is based on a SYCL 
● Same C++ code for CPU, GPU and FPGA
● Open Source
● We have installed OneAPI environment and tried basic example codes

AT4-507 Comparison of Compilation, Execution, Debugging flows 
between oneAPI and OpenCL 

https://www.khronos.org/sycl/
https://www.overleaf.com/read/jtgrdfgwrbvv
https://www.overleaf.com/read/jtgrdfgwrbvv


Executing VHDL libraries from OpenCL/OneAPI 

● VHDL codes included as a Static library  (ongoing work)



Performance Tests 
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Performance Tests of Agilex FPGA Using VHDL 

Signal processing VHDL library codes (eg., FFT, FIR etc) configured with varying
complexity  (data  length  etc)  and  compiled  for  a  mid-speed grade,  mid-size  Agilex  FPGA
using the intel Quartus 21.1 software.  

The speed performance compared with three generations of FPGAs
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Performance Tests of Agilex FPGA Using VHDL 

Quartus design flow
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Quartus Prime Pro Edition Software 



Creating Quartus project 



Platform Designer- System view



Project Compilation flow



Compiled Resource Summary



Timing Analyzer  report



Performance Tests of Agilex FPGA Using VHDL 

Quartus design flow

Platform Designer         Compile   Timing Analyzer

    System View Compilation Report

Quartus Prime Pro 
Software

FFT IP
1 k to 64 k point

1. Resource usage
2. Clock speed report
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~380 MHz
~420 MHz

 ~ 500 - 600 MHz . 

 Results match with  
 our pre 2017 projection
 for the FPGA acceleration

 ~ 250 - 300 MHz . 
 ~ 200 MHz . 

 ~ 180 MHz . 
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