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Agenda: What Will We Cover?

1) The Compiler — Golden Gate
* Invoke it on example RTL
* Inspect its outputs

2) The Manager —» firesim

* Explain how it’s configured
e Demonstrate how it’s used to build bitstreams
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Where is FireSim in Chipyard?

With the software RTL simulators!
~/chipyvard-afternoon/sims/firesim

— This has been exported as SFDIR
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Interactive:

# <ssh back onto your ec?2 instance>
S tmux new —-s afternoon
S cd SFDIR

S 1s



FireSim’s Directory Structure

sim/
* Golden Gate lives here
e Scala & C++ sources for additional FireSim models

* Make-based build system to invoke Golden Gate

deploy/
* Manager lives here

 FireSim workload definitions

platforms/ — FPGA platform definitions (e.g. AWS FPGA for F1, Xilinx Vitis for U250)

sw/ — target software & FireMarshal (more on this later)
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Agenda: What Will We Cover?

1) The Compiler — “Golden Gate”
* Invoke it on example RTL
* [nspect its outputs
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An Analogy

e Golden Gate is like Verilator but for FPGA-accelerated simulation

Verilator generates C++ sources to simulate your design.
— Compile and run on a CPU-host

Golden Gate generates C++_ & Verilog to simulate your design.
— Compile and run on a hybrid CPU & FPGA host
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Golden Gate Compiler

Inputs:

* FIRRTL & annos from a Chipyard generator Ll

 Compiler configuration 1 [—
t\arg—et.ﬁ;‘r____ annotations.json

— Produces sources for a simulator that are:
e deterministic

* support co-simulation of software models
e grea-optimized to fit more on the FPGA T

Sources

MIDAS SW Software Build FPGA
. . FPGA Toolchain .
Libraries [ System Project
= Y

4

main.cpp

. s Binaries FPGA Bitstream
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Interactive:

S cd $FDIR/sim/generated-src/fl

S 1s

# here you’ll find output directories for all
builds

S cd <any-directory-here>

S 1s



Inspecting the Outputs

<long-name>.fir & <long—-name>.anno.j]son
* Target’s FIRRTL & annotations

FireSim—generated.sv

* The compiled simulator

FilreSim—-generated.const.h

e Simulator’s memory map
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Agenda: What Will We Cover?

2) The Manager —» firesim
e Explain how it’s configured
e Demonstrate how it’s used to build bitstreams
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Background Terminology

“AGFI”: FPGA
Bitstream for F1
FPGAS




Using the £iresim Manager Command Line

*Sourcing sourceme-manager.sh puts firesimon your path
e Can call firesimfrom anywhere on the instance
* |t will always run from the directory:

SFDIR/deploy/

After a fresh clone, need to call:

firesim managerinit --platform fl

— You already did this at the start of the tutorial
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Interactive:

S cd S$SFDIR/deploy

S 1s



Configuring the Manager. 4 filesin firesim

/deploy/

config build.yaml

sse_recipe: build-farm-recipes/aws_ec2.yaml
r _overric
# tag to apply to build farm hosts
: mainbuildfarm
# mstance type to use per build
: z1d.2xlarge
# instance market to use per build (ondemand, spot)
¥ if usmg spo( instances, determine the interrupt behavior (terminate, stop, hibernate)
t terminate
# if usmg spot instances, determine the max price
ondeman

» default locatmn of build directory on build host
: /home/centos/firesim-build

# this section references builds defined in config_build_recipes.yaml
# if you add a build here, it will be built when you run buildbitstream

# Unnetworked designs use a three-domain configuration

# Tiles: 1000 MHz

#  <Rational Crossing>

# Uncore: 500 MHz

#  <Async Crossing>

# DRAM : 1000 MHz
firesim_rocket_quadcore_no_
firesim_boom_singlecore_no_

_12_11c4mb_ddr3
_12_11c4mb_ddr3

# ALl NIC-based designs use the legacy FireSim frequency selection, with the

# tiles and uncore running at 3.2 GHz to sustain 200Gb theoretical NIC BW
firesim_supernode_rocket_singlecore_nic_12_1bp
firesim_rocket_quadcore_nic_12_llc4mb_ddr3
firesim_boom_singlecore_nic_12_l1c4mb_ddr3

# Configs for tutorials

- firesim_rocket_singlecore_no_nic_12_lbp

# - firesim_rocket_singlecore_shad_nic_12_llcimb_ddr3

# - firesim_rocket_singlecore_sha3_no_nic_12_llcmb_ddr3

# - firesim_rocket_singlecore_sha3_no_nic_12_llcmb_ddr3_printf
# - firesim_gemmini_rocket_singlecore_no_nic

# - firesim_gemmini_printf_rocket_singlecore_no_nic

# Configs for Vitis/XRT
# - vitis_firesim_rocket_singlecore_no_nic
# - vitis_firesim_gemmini_rocket_singlecore_no_nic

# Configs for Xilinx Alveo U250/U280
# - alveo_u25@_firesim_rocket_singlecore_no_nic
# - alveo_u28@_firesim_rocket_singlecore_no_nic

# Config for Xilinx VCu118
# - xilinx_vcul18_firesim_rocket_singlecore_4GB_no_nic

# Config for RHSResearch Nitefury II
# - nitefury_firesim_rocket_singlecore_no_nic

- firesim_rocket_quadcore_nic_12_llcimb_ddr3
firesim_rocket_quadcore_no_nic_12_l1c4mb_ddr3
firesim_boom_singlecore_no_nic_12_llc4mb_ddr3
firesim_boom_singlecore_nic_12_l1c4mb_ddr3

firesim_supernode_rocket_singlecore_nic_12_lbp

Configs for tutorials
- firesim_rocket_singlecore_no_nic_12_lbp

- firesim_rocket_singlecore_sha3_nic_12_llcimb_ddr3

- firesim_rocket_singlecore_sha3_no_nic_12_llc4mb_ddr3

- firesim_rocket_singlecore_sha3_no_nic_12_llc4mb_ddr3_printf

wwwww

# To share with a specific user:
odysr 1 123456789012

# To share publicly:

H public: public
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config build recipes.yaml

B Build-time build recipe configuration for the FireSim Simulation Manager
# See https://docs.fires.im/en/stable/Advanced-Usage/Manager/Manager-Confic

# this file contains sections that describe hardware designs that /can/ be
# edit config_build.yaml to actually "turn on" a config to be built when vy
# buildbitstream

##HHHHBHBHY

# Schema:

#EHBBHBHBHY

# <NAME>:

DESIGN: <>

TARGET_CONFIG: <>

PLATFORM_CONFIG: Config

deploy_quintuplet: null

# NDEE: these platform_config_args are for F1 only

# they should be set to null if using another platform

platform_config_args:
fpga_frequency: null
build_strategy: null

post_build_hook: null

metasim_customruntimeconfig:

bit_builder_recipe:

# OPTIONAL: overrides for bit builder recipe

# Arg structure should be identical to the args given

# in the base_recipe.

#bit_builder_arg_overrides:

# <ARG>: <OVERRIDE>

"path to custom runtime config for metasi

363k 3 3 3 3k 3 3 3 3 W N W W W

# Quad-core, Rocket-based recipes
# REQUIRED FOR TUTORIALS

12_1lc4mb

firesim

F1re51m
WithNIC_DDR3FRFCFSLLC4MB_WithDefaultFireSimBridges_Withf
WithAutoILA_BaseFiConfig

null

bit_builder

This has a faster host-clock frequency than the NIC-based design, bec
its uncore runs at half rate relatlve to the tile.

b_ddr

* 3
=,
@©

uadcore

firesim

DDR3FRFCFSLLC4MB_WithDefaultFireSimBridges_WithFireSimTe
WithAutoILA_BaseFiConfig
¢ null

config hwdb.yaml

Hardware config database for FireSim Simulation Manager
See https://docs.fires.im/en/stable/Advanced-Usage/Manager

I+

Hardware configs represent a combination of an agfi, a dep

#

# (if needed), and a custom runtime config (if needed)

# The AGFIs provided below are public and available to all u
# Only AGFIs for the latest release of FireSim are guarantee
# If you are using an older version of FireSim, you will nee
# own images.

# DOCREF START: Example HWDB Entry
firesim_boom_singlecore_nic_12_llc4mb_ddr3:

agfi: agfi-@aac270576e64693c
deploy_quintuplet_override
custom_runtime_config: null
# DOCREF END: Example HWDB Entry
firesim_boom_singlecore_no_nic_12_llc4mb_ddr3:
i: agfi-02f92e7c0llefébel?y
deploy_quintuplet_override
custom_runtime_config: null
sim_gemmini D;lPlf rocket singlecore_no_nic:
agfi: agfi-@acel6d35c5758893
deploy_quintuplet_override
custom_runtime_config: null
firesim_gemmini_rocket_singlecore_no_nic:
agfi: agfi-@5eec5fb565f7cfald
deploy_quintuplet_override: null
custom_runtime_confi null
firesim_rocket_quadcore_nic_12_llc4mb
agfi: agfi—6455e402892076c1a
deploy_quintuplet_override
custom_runtime_config: null

null

null

null

ddr3:

null

firesim_rocket_quadcore_no_nic_12_llc4mb_ddr3:
agfi: agfi-09eeb63f4fae0929e
5eglov quintuplet_override: null
stom_runtime_config: null
fire rocket_singlecore_sha3_nic_12_llc4mb_ddr3:

null

intuplet_ov
ustum runtime_confi
sim_rocket_singlecore_sha3_no_nic_12_llc4mb_ddr3:
agfi: agfi-@d8abef@77c23a4de
deploy_quintuplet_override: null
custom_runtime_config: null
firesim_rocket_singlecore_sha3_no_nic_12_1l1lc4mb_ddr3_prin
)fi: agfi-033e840230f51668f
deploy_quintuplet_override: null
custom_runtime_config: null

config runtime.yaml

B RUNTIME configuration for the FireSim Simulation Manager
# See https://docs.fires.im/en/stable/Advanced-Usage/Manager/Manager-Configuration-F

pe: run-farm-recipes/aws_ec2.yaml

# tag to apply to run farm hosts
: mainrunfarm
# enable expanding run ferm by zun_fare_hosts given

# minutes to retry attemnnnq to request instances
60
# run farm host market to use (ondemand, spot)

# if using spot instances, determine the interrupt behavior (terminate, stop, hi
r : terminate
# if using spot instances, determine the max price
x_p : ondemand
# default location of the simulation directory on the run farm host
! n_dir: /home/centos

# run farm hosts to spawn: a mapping from a spec below (which is an EC2
# instance type) to the number of instances of the given type that you
# want in your runfarm.

" : false
# ves or verilator. use vcs-debug or vexllztur debug for waveform generation
: verila
# plusargs pa;sed to the simulator fcr 211 metasinulations
: "sfesvr-step-size=128 +max-cycles=100000000"
# plusarys passed to the simulator ONLY FOR ves metasimulations
"4vcs+initregtd +ves+initmem+o®

no_net_config
1

ency: 6405

# This references a section from config_hwdb.yaml for fpga-accelerated simulatio

# or from config_build_recipes.yaml for metasimulation

# In homogeneous configurations, use this to set the hardware config deployed

# for all simulators
! firesin_gemmini_printf_rocket_singlecore_no_nic

# Advanced: Specify any extra plusargs you would like to provide when
# booting the simulator (in both FPGA-sim and metasim modes). This is

# a string, with the contents formatted as if you were passing the plusargs
# at command line, e.g. "+a=1 +b=2"

: no

# Trace output formats. Only enabled if "enable” is set to "yes" above
# @ = human readable; 1 = binary (compressed raw data); 2 = flamegraph (stack
# unwinding -> Flame Graph)

ut_for ]
# Trigger selector.
# 8 = no trigger; 1 = cycle count trigger; 2 = program counter trigger; 3 =
# instruction trigger

e i

art: @
s -1

linux-uniform.json

null



Configuring a Build

% Berkeley Ar

config build.yaml

B Build-time build design / AGFI configuration for the FireSim
# See https://docs.fires.im/en/stable/Advanced-Usage/Manager/M

# this refers to build farms defined in config_build_farm.yaml
build_farm:
base_recipe: build-farm-recipes/aws_ec2.yaml
recipe_arg_overrides:
# tag to apply to build farm hosts
build_farm_tag: mainbuildfarm
# instance type to use per build
instance_type: zld.2xlarge
# instance market to use per build (ondemand, spot)
build_instance_market: ondemand
# if using spot instances, determine the interrupt behavio
spot_interruption_behavior: terminate
# if using spot instances, determine the max price
spot_max_price: ondemand
# default location of build directory on build host
default_build dir: /home/centos/firesim-build

builds_to_run:
# this section references builds defined in config_build_r
# if you add a build here, it will be built when you run b

Unnetworked designs use a three-domain configuration
Tiles: 1000 MHz

<Rational Crossing>
Uncore: 500 MHz

<Async Crossing>
DRAM : 1000 MHz
firesim_rocket_quadcore_no_nic_12_1lc4mb_ddr3
— firesim_boom_singlecore_no_nic_12_1lc4mb_ddr3

H O HE KRR

# All NIC-based designs use the legacy FireSim frequency s
# +1lee and 1incore Tiinnina at 2.2 CGH> +0 <iietain 200Ch the

config build recipes.yaml

B Build-time build recipe configuration for the FireSim Simulation Manager
# See https://docs.fires.im/en/stable/Advanced-Usage/Manager/Manager-Configura

# this file contains sections that describe hardware designs that /can/ be bui
# edit config_build.yaml to actually "turn on" a config to be built when you r
# buildbitstream

HAHBHBHBHIH
# Schema:
B
# <NAME>:
DESIGN: <>
TARGET_CONFIG: <>
PLATFORM_CONFIG: Config
deploy_quintuplet: null
# -: these platform_config_args are for F1 only
# they should be set to null if using another platform
platform_config_args:
fpga_frequency: null
build_strategy: null
post_build_hook: null
metasim_customruntimeconfig: "path to custom runtime config for metasims"
bit_builder_recipe:
# OPTIONAL: overrides for bit builder recipe
# Arg structure should be identical to the args given
# in the base_recipe.
#bit_builder_arg_overrides:
# <ARG>: <OVERRIDE>

o O K K R B B H W H R RR

# Quad-core, Rocket-based recipes
# REQUIRED FOR TUTORIALS
firesim_rocket_quadcore_nic_12_llc4mb_ddr3:
PLATFORM: f1
TARGET_PROJECT: firesim
DESIGN: FireSim
TARGET_CONFIG: WithNIC_DDR3FRFCFSLLC4MB_WithDefaultFireSimBridges_WithFire
PLATFORM_CONFIG: WithAutoILA_BaseF1Config
deploy_quintuplet: null
platform_config_args:
fpga_frequency: 90
build_strategy: TIMING
post_build_hook: null 16
metasim_customruntimeconfig: null
bit builder recipe: bit-builder-recipes/fl.yaml



Anatomy of a Build Recipe

config build recipes.yaml

Consists of:

firesim_rocket _gquadcore nic 12 1lc4mb_ddr3: ‘
PLATFORM: f1
TARGET PROJECT: firesim — e+ A label
DESIGN: FireSim
TARGET CONFIG: WithNIC_DDR3FRFCFSLLC4MB_WithDefaultFi
PLATFORM_CONFIG: WithAutoILA_BaseF1Config \
df]eplovL‘;uiﬂ'tque‘t: null * The tuple (DESIGN, TARGET _CONFIG,
platform_config_args:
g el gl PLATFORM_CONFIG)
build_strategy: TIMING

metasim_customruntimeconfig: null . ]
bit_builder recipe: bit-builder-recipes/fl.yaml -@———— * Platform-specific bitstream
generation parameters

WithNIC DDR3FRFCFSLLC4MB WithDefaultFireSimBridges Wit
hFireSimHighPerfConfigTweaks chipyard.QuadRocketConfig
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Defining a Build Job: config build.yaml

cipe: build-farm-recipes/aws ec2.yaml ConSIStS Of.

* Build host platform configuration

* A list of recipes you’d like to batch out
to a build farm

- firesim_rocket quadcore no nic 12 1lc4mb ddr3
- firesim_boom singlecore no nic 12 1lc4mb ddr3

- firesim supernode rocket singlecore nic 12 lbp
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Defining a Build Job: config build.yaml

- firesim rocket quadcore nic 12 1lc4mb ddr3
- firesim boom singlecore nic 12 1lc4mb ddr3

agrtis to Share:
- firesim_roci »t quadcore nic 12 1lc4mb ddr3
- firesim rocket“auadcore no nic 12 1lc4mb ddr3
- firesim boom singv=score no nic 12 1lc4mb ddr3
- firesim boom singlecuvce nic 12 1lc4mb ddr3

- firesim_supernode_rocket_singlecore_nic_12_lbp

Once you’'re done with builds:

char 11+ ~reniin <)
share wlith accounts:

* A list of recipes you'd like to share with
other users
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Running builds

. (b)n?de we’ve configured what we want to build, let’s
uild it

S firesim buildbitstream

AWS Notifications <no-reply@sns.amazonaws.com>

* This completely automates the process. For each s
de5|gn, IN-pard lel: Your AGFI has been created! ’
* Launch a build instance Aid !
* Generate target RTL & invokes Golden Gate i okt SDOISEams! HE IS 1215
. Shi? infrastructure to build instances, run Vivado FPGA agfi: agfi-0e27eb9467262f5a9 :
builds in pPa rallel deploy_triplet_override: null )
 Collect results back onto manager instance BISIOM, TUrumS; Gonfig:nel
) iggéi{égiploy/ results-build/<TIMESTAMP>- to your config_hwdb.yaml to use this hardware configuration. >:
* Email you the entry to put into config hwdb.yaml N\ 2%,
* Terminate the build instance ""‘e,,}o,
{ S
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Anatomy of a HWDB Entry

e Same label as before
* The FPGA image

S RS UG e L2_L1cdmb~dd! Hooks to Change:
gfi: agfi-0c45d995a46cceSdc

e Software models

* Runtime arguments

— Without FPGA recompilation
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Summary

* Don’t fret if you didn’t catch everything, everything we showed you
today is documented in excruciating detail at https://docs.fires.im

 We learned how to:

* Build FireSim FPGA images for a set of targets
* https://docs.fires.im/en/stable/Building-a-FireSim-AFl.htm|
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