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Current ASIC/FPGA Flow

= Re-compiling small design changes ...... takes like forever

= v.s Software development

module Shift Reg (clk,
parameter N=16;

input clk, reset, en
output reg [N-1:0] Qj

module alu (opl, op2,
parameter WIDTH=32;

output [WIDTH-1:0] ou

module RegFile (addrl,
parameter WIDTH=32;
parameter REGS=32;

input [WIDTH-1:0] add

input [WIDTH-1:0] opl,

Several hours later...

Logic Synthesis

RTL Coder

Single change

More changes, multiple time!!
Days to Weeks!

&
Place & Rom,> Backend Engineer



Live Hardware Development

= LiveHD: incremental and scalable hardware design framework

e incremental: within "seconds", get feedback from small code changes
e scalable: compilation, simulation, and synthesis for large design

= |nfrastructures: LLVM-like development ecosystem

e LGraph IR (WOSET'18, 19)
e LNAST IR (WOSET'19)



LiveHD Two Level IRs: LNAST/LGraph

3rd-party tools

Verilog— |Yosys|~ Passes P Yosys|—> Verilog

i Livesim ~ FIRRTL
FIRRTL —> [LNAST|— Livesynth/SMatch ) _[TNAST|—,

/ LGraph S, D OPE
Pyrope ' A N - G

yrop json Graphviz
json
3rd-party tools

Verilog—s |YOSYS|~, Passes Yosys|—> Verilog

> LiveSim -~ -~ FIRRTL
FIRRTL —> [LNAST|—> L‘V‘el_sg”thf”"atc“ —>[LNAST] — o 0e

rap N

Pyrope /// json A ™ Graphviz it

json




ANUBIS

e The first benchmark suite intended for evaluating incremental synthesis techniques
and flows.

e Goal: Equivalent to the popular SPECint benchmark. typically used to report
performance numbers in CPUs

e R.T. Possignolo, N. Kabylkas, J. Renau, "Anubis: A new benchmark for incremental
synthesis" International Workshop on Logic and Synthesis '17



Conclusions

= Developing Fast and scalable code base for LiveHD

Developing our Pyrope HDL based on LiveHD

Multi-language interfacing

Moving towards unified compiler for entire hardware design flow

Anubis: To Benchmark the incremental flow



Questions?

https://github.com/masc-ucsc/livehd

https://github.com/masc-ucsc/anubis


https://github.com/masc-ucsc/livehd

