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« Chipyard Basics
« Composing SoC using generators
* New!: Constellation NoC generator
« Adding custom accelerators
« Simulation
« VLSI flow:
* New!: fully open-source RTL to GDS flow

* FireSim
 Full-system FPGA-accelerated simulation
 Linux-based software workloads
« Debugging and instrumentation
« Network simulation
* New!: distributed metasim support!

* New!: local (on-premises) FPGA support!
« Xilinx VCU118
» Xilinx Alveo U250/U280
 RHS Research Nitefury Il
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o The Community! AT

» Used in industry and academia

* Development is all open-source and on GitHub
* “main” branch is active development, may be unstable

« We recommend using tagged releases (e.g. Chipyard 1.10.0 / FireSim 1.17.0 will
release this evening or tomorrow)

« Sub-projects managed using submodules

* Hundreds of pages of documentation!
* [f something isn’t clear, please let us know

* We appreciate feedback! We appreciate PRs even more!
* Thank you for attending!
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Learn more about use-cases, directly from

the users!

First FireSim and Chipyard User and Developer

Workshop at ASPLOS 2023

° Vi d e O S fro m th e F i rSt March 26, 2023 - Vancouver, BC, Canada —r
FireSim/Chipyard
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ISCA-50 FireSim Retrospective

 Stay tuned for the

release of the ISCA-

50 retrospectives,
including FireSim!
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RETROSPECTIVE: FireSim: FPGA-Accelerated
Cycle-Exact Scale-Out System Simulation in the
Public Cloud
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I. INTRODUCTION

“Why is it called FireSim?” is a question we receive often,
posed by users who today employ FireSim to simulate a
variety of systems beyond its initial goal: as a “from-the-RTL-
up” simulator for a specialized Warehouse-Scale Computer
(WSC) architecture called FireBox [O8]'. When we set out
to build FireSim, the published mandate [O8] was to:

“...simulate an entire FireBox, including the fiber-optic
network, the switch, the NIC, and 1000 SoCs, with every
core running the full BDAS stack (from the AMP Lab) and
the Linux OS, as well as interactive services and batch
applications, with only a factor of 1000x slowdown from
realtime.”

The FireSim ISCA ‘18 paper [13] exceeded these objectives,
with one caveat: our demo applications were not JVM-based
as no usable RISC-V JVM existed in 2017. While the achieved
scale was exciting, the true promise and broader adoption of

FPGAs in the public cloud became broadly available
[5]. Cloud computing, established for years in systems re-
search [023], could now benefit architects. Academics/startups
could elastically scale high-fidelity simulations to 1000s of
nodes without buying millions of dollars of FPGAs. In large
organizations, architects/systems SW developers, who rarely
get access to costly “big metal” HW-accelerated simulators,
could now co-design HW/SW directly using real RTL.

FPGA capacity grew sufficiently to host interesting re-
search targets without immediately requiring “tricks” (multi-
threading, abstract modeling, partitioning, etc.) from the FPGA
simulator literature. Many were later added to FireSim, but
critically, were not initially required to ship a useful simulator.

Open-source, industry-verified hardware implementa-
tions became available. These were sufficiently capable to
serve as a base for architecture research and included micro-
nrocessors. caches on-chip networks. and perinherals [11=[31
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« Github: https://github.com/ucb-bar/chipyard/ CH I h"

* Docs: https://chipyard.readthedocs.io/en/latest/index.html
« Mailing List: https://groups.google.com/forum/#!forum/chipyard

e FireSim

« Website: https://fires.im/ o .

* Github: https://github.com/firesim/firesim/ é I:lreS| m
» Docs: https://docs.fires.im/en/latest/

« Mailing List: https://groups.google.com/forum/#!forum/firesim

Tutorial Feedback:
@; Berkeley Architecture Research https://fires.im/tutorial-feedback/
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