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PACT: A Parallel Compact Thermal Simulator

Fast and accurate

Standard-cell level to architecture-level
Interface to OpenROAD

High extensibility

Open-source:

VisualPACT



https://github.com/peaclab/PACT
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PACT Simulation Flow

User inputs SPICE Engine
Chip stack descriptions (e.g., floorplan, # of layers,
power traces)
# of grids and heat sink type
Material properties and cooling method

Parallel configuration (OpenMPI)

* # of Node, # of Cores
* Parallel Option (e.g., -bind-to none)
* Job mapping option (e.g., -cpu-set)

Simulation type and solver selection
Steady-state simulation (e.g., KLU, KSparse)
Transient simulation (e.g., Backward Euler,
Trapezoidal)

Other simulation options (e.g., time period,
step size)




Extensibility of PACT

Heat sink and heat spreader
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PACT Speed Analysis against HotSpot

i i | Numbers next to the bars show real simulation time with PACT
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Validation with OpenROAD Benchmarks

Steady-State vs. HotSpot Transient vs. HotSpot
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OpenROAD Interface

OpenROAD Interface
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Containerized PACT

"2 Ubuntu 64-bit - VMware Workstation 17 Player (Non-commercial use only)

Player v

1 =1

| 5 0,

Files

O Recent

% Starred

(3 Home

@ Documents
¥ Downloads
J1 Music

& Pictures

=5 Vvideos

M Trash
(® CDROM
() Floppy Disk

(® Ubuntu23...

Example Example_co
mmand_line

Liquid

VisualPACT Dockerfile

reconfig.sh reconfig_pa
rallel.sh

HybridwWick

Microwick

DownloadM
L.py

requirement
s.kxt

OpenRoad

_init__.py LICENSE

setenv.sh

) .DS_Store

Jun23 23:22

Repositories | Docker Hu' X €) GitHub - peaclab/PACT: F X +

C O 8 htt github.com 3 ACT B %

Contributors 8

] .dockerignore t v
4 .
, 25l 1-1

] .gitignore

] Dockerfile

DownloadML.py Languages

] LICENSE t ENSE Python ® Shell

Dockerfile

] README.md
1 _init__.py
] reconfig.sh
L] reconfig_parallel.sh
] requirements.txt

] setenv.sh

] README 35 GPL-3.0 license

PACT: A Standard Cell Level to
Architectural Level Parallel Compact
Thermal Simulator

Introduction

PACT is a SPICE-based PArallel Compact Thermal simulator (PACT) that enables fast




VisualPACT

VisualPACT (Intel i7 6950X)
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Brown
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O Fast and accurate parallel thermal simulator

O Architecture level & standard-cell level User inputs SPICE Engine
* Chip stack descriptions (e.g., floorplan, # of layers, Outputs
o High extensibility for emerging cooling e e eat sink type g . X
* Material properties and cooling method " ‘
methods 3 fewdll Tl
O Various numerical solvers Calculate netlist components Parallel configuration (OpenMPI)
* # of Node, # of Cores
. * Parallel Option (e.g., -bind-to none)
O OPenROAD Interface ‘@ 'J\/\/\/— —I I— @ . J:bam:pprngoopt?ogn (e.g., -c:u-:e;
o VisualPACT 4
O

Containerized version Thermal netlist generator Slmulatlon type and solver selection

Steady-state simulation (e.g., KLU, KSparse)

* Transient simulation (e.g., Backward Euler,
Trapezoidal)

* Other simulation options (e.g., time period,
step size)

PACT user group: TAE L More info at:

https://groups.google.com/g/pact-simulator k 3 2 https://github.com/peaclab/PACT



https://groups.google.com/g/pact-simulator
https://github.com/peaclab/PACT

