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Recent User Publications

PHYSICAL REVIEW LETTERS 7
Hadronic Vacuum Polarization for the Muon g-2 from
Lattice QCD: Long-Distance and Full Light-Quark
Connected Contribution

THE JOURNAL OF PHYSICAL CHEMISTRY LETTERS 7
Allegro-FM: Toward an Equivariant Foundation Model for
Exascale Molecular Dynamics Simulations

PHYSICAL REVIEW MATERIALS 71
High-Throughput Screening of Altermagnetic Materials

PHYSICAL REVIEW LETTERS 7
Long-Distance Window of the Hadronic Vacuum
Polarization for the Muon g -2
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Help Desk
Email: support@alcf.anl.gov

MyALCF
Portal: my.alcf.anl.gov

UPDATES

Recent Facility Updates

07/11/2025
Aurora COE Office Hours: Tuesdays at 12 p.m. (CDT)

07/11/2025
Suballocation Management Available

07/11/2025
Apply for a DD Allocation on Aurora

07/11/2025
"fallocate" Operation on Flare Filesystem to Be Disabled
on June 30

07/11/2025
Memory Limit on Aurora Compute Nodes Lowered on
June 23

07/03/2025
"fallocate" operation on Flare filesystem to be disabled
on June 30
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https://qgithub.comv/arqonne-Ict/ALCFBeginners Guide

O argonne-lcf / ALCFBeginnersGuide

Q Type (/] to search

<> Code () Issues 1 19 Pullrequests (®» Actions [ Projects 1 00 wiki @ Security [~ Insights 3 Sett

=& ALCFBeginnersGuide Public ®©Watch 5 ~

¥ master ~ ¥ Branches © Tags Q Gotofile t Add file ~
colleeneb Update 02_a_debugger.md » cae2503 - 3 months ago %) 166 Commits

® aurora Update 02_a_debugger.md

0 media correct image suffix

M polaris dos2unix

Y .gitignore add 04_Al_frameworks, remove jupyterhub
Y .gitmodules updates to clean up and clarify

[ README.md aurora staff photo
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intel

Peak Performance
= 2 Exaflops DP

Intel GPU
Intel® Data Center GPU
Max Series 1550

Intel Xeon Processor
Intel® Xeon Max Series
9470C CPU with High
Bandwidth Memory

Platform
HPE Cray-Ex

—
Hewlett packard

Enterpri 3€

sa. U.S. DEPARTMENT OF  Argonne National Laboratory is a
U.S. Department of Energy laboratory
\BJENERGY ::. 5y seitis dyemectce

Compute Node

2x Intel® Xeon Max Series
processors

6x Intel® Data Center GPU Max
Series

8x Slingshot11 fabric endpoints

GPU Architecture
Intel XeHPC architecture
High Bandwidth Memory

Node Performance
>130 TF

AURORA - BRINGING IT

LEADERSHIP
PERFORMANCE

UNIFIED MEMORY
ARCHITECTURE

ALL-TO-ALL CONNECTIVITY
WITHIN NODE

UNPARALLELED 1I/O
SCALABILITY ACROSS NODES

System Size
166 Cabinets
10,624 Nodes
21,248 CPUs
63,744 GPUs

System Memory

1.36PB HBM CPU Capacity
10.9PB DDR5 Capacity
8.16PB HBM GPU Capacity

System Memory Bandwidth
30.58PB/s Peak HBM BW CPU
5.95PB/s Peak DDR5 BW
208.9PB/s Peak HBM BW GPU

High-Performance Storage
230PB

31TB/s DAOS bandwidth
1024 DAOS Nodes

2 INTEL XEON™ SCALABLE PROCESSORS

6 X® ARCHITECTURE BASED GPUs

System Interconnect
HPE Slingshot 11
Dragonfly topology with adaptive routing

System Interconnect BW
Peak Injection BW 2.12PB/s
Peak Bisection BW 0.69PB/s

Network Switch
25.6 Tb/s per switch (64x 200 Gb/s ports)
Links with 25 GB/s per direction

Programming Environment
* C/C++, Fortran

+ SYCL/DPC++

* OpenMP 5.0

* Kokkos, RAJA
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AURORA EXASCALE COMPUTE BLADE

NODE CHARACTERISTICS

6 GPU - Intel Data Center GPU Max Series (#)
2 CPU - Intel Xeon CPU Max Series (#)

768 GPU HBM Memory (GB)

19.66 Peak GPU HBM BW (TB/s)

128 CPU HBM Memory (GB)

2.87 Peak CPU HBM BW (TB/s)

1024 CPU DDR5 Memory (GB)

0.56 Peak CPU DDR5 BW (TB/s)

=130 Peak Node DP FLOPS (TF)

25GB/s 25GB/s

25GB/s

5GB/s
1 1
2

&+

-

200Gb 200Gb

HPE Cassini NIC 2 Port
| e

512GB
DDR5

E 3
200Gb 200Gb
HPE Cassini NIC 2x Port
39GB/s t 32GB/s A 32GB/s
32GB/s

8x35GB/s

Intel Xeon
CPU Max
Series

64GB
HBM2e

UPI 48GB/s

|

HBM2e
64GB/s

Intel Xeon
I 64GB/s CPU Max
64GB/s < Series
o — I
PCleswitth $—— [ >[I

64GB/s
32GB/s 30G8s 32GB/s

HPE Cassini NIC 2x Port
200Gb 200Gb

1 ;
25GB/s

25GB/s

200 Max Fabric Injection (GB/s)

8 NICs (#)

HPE Cassini NIC 2x Port

200Gb 200Gb

¥ g

25GB/s
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NODE TOPOLOGY: SOCKETS AND CORES

= 52 physical cores per socket (R e R P[]
— 104 logical CPUs per Socket (with |20l il i ™ 20
SMT or Hyper-Threading enabled) (. ) ) ] e 55 e ] o B
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mpiexec -n 12 -ppn 12 --depth=8 --cpu-bind=depth ./app
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NODE TOPOLOGY: SOCKETS AND CORES

= 52 physical cores per socket

— 104 logical CPUs per Socket (with
SMT or Hyper-Threading enabled)

— Numbering starts from Thread 0 of

Core 0 of Socket 0.

— CPU-bind
* depth
o list

(®ENERGY 7
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=> Second hardware thread starts here
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export CPU_BIND_SCHEME="--cpu-bind=1ist:1-8:9-16:17-
24 :25-32:33-40:41-48 :53-60 :61-68 :69-76 :77-84 :85-92 :93-
100"

mpiexec -n 12 -ppn 12 ${CPU BIND SCHEME} ./app
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MAPPING

$ export OMP_NUM_THREADS=1
$ mpiexec -n 8 -ppn 4 --cpu-bind=list:1:2:3:4 ./app

Socket 0 Nodeﬂ Socket 1
cPUO cPUL
--\-- HEX@]-- \
Socket 0 Node 1 Socket 1
cPUO CPU 1
d um 53 157I 54 158 |55 |159 J
Core

Logical | Logical
processor | processor

$ OMP_PLACES=threads OMP NUM THREADS=2

$ mpiexec -n 4 -ppn 2 --ZPu-bind=list:1,2:3,4 . /app

Socket 0 Node u Socket 1
cPUo [T S
] T [ @é
Sockat 0 Node l Sacket 1

o] Bl (i T - %

$ export OMP_NUM_THREADS=I
$ mpiexec -n 4 -ppn 2 --cpu-bind=list:1:105 ./app

Socket 0 Hadeo Socket 1
s cPuo - @ul
Socket 0 Node 1 Socket 1

cPuD cPul

I—IE—ITEEJ .

187 |5 |158) |55 |159

fmﬂ
N,

LS DEPATTHENTOF | Argonne National Laboratory fs @
U.S. Departme rgy laboratory
Tanaged by Uh cago S Argon AT

$ export OMP_NUM_THREADS=1
$ export CPU BIND SCHEME='"--cpu-bind=1list:1-16:17-32:33-48:53-68:69-84:85-100"
$ mpiexec -n 6 -ppn 6 ${CPU BIND SCHEME} gpu dev_compact.sh ./app
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§ export CPU BIND SCHEME="--cpu-bind=list: 1-8:9-16:17-24:25-32:33-
40:41-48:53-60:61-68:69-76:77-84:85-92:93-100"
$ mpiexec -n 12 -ppn 12 ${CPU BIND SCHEME} gpu tile compact.sh ./app
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USING JOB SCHEDULER

Login: ssh <username>@aurora.alcf.anl.gov

PBS Job Script

#!/bin/bash -1

#PBS -1 select=1

#PBS -1 walltime=00:30:00

#PBS —-g debug

#PBS -1 filesystems=home:flare

LOGIN NODE your computer

high speed network

WORKER NODE WORKER NODE

B Shared
#PBS -A alcf training Disk GG
#PBS -0 logs/ =) [l =) =

#PBS -e logs/
./app_ command

Interactive Job

sgsub -I -1 select=1 -1 walltime=00:30:00 -q debug -1 filesystems=home:flare -A alcf training

Argonne &




PLACEMENT

Aurora:166 Racks
Each rack: 8 chassis x 8 nodes = 64 nodes per rack

Node:x4109c0s0b0n0

Rack ldentifier x4109, Chassis c0, Slot sO, Board b0, Node n0
tier0=x4109 (with rack identifier) AU
tier1=x4109c0 (with rack and chassis identifier ) M‘Léw '.‘ i

M

#!/bin/bash -1

#PBS -1 nodes:x4109c0s0b0n0
#PBS -1 walltime=00:30:00

#PBS -g debug

#PBS -1 filesystems=home:flare
#PBS -A <project-name>

#PBS -0 logs/

#PBS -e logs/

./app_command

Argonne &




PLACEMENT

Aurora:166 Racks
Each rack: 8 chassis x 8 nodes = 64 nodes per rack

Node:x4109c0s0b0n0

Rack ldentifier x4109, Chassis c0, Slot sO, Board b0, Node n0
tier0=x4109 (with rack identifier)

tier1=x4109c0 (with rack and chassis identifier )

#!/bin/bash -1

#PBS
#PBS
#PBS
#PBS
#PBS
#PBS
#PBS
#PBS

-1
-1
-1
-q
-1

select=32
place=scatter:group=tier0
walltime=00:30:00

debug
filesystems=home:flare
<project-name>

logs/

logs/

./app command

"*r,'.'l'|i!|Q|"l“’ ﬁﬁ |
il

} |
:,f,w;w i
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PLACEMENT

Aurora:166 Racks

Each rack: 8 chassis x 8 nodes = 64 nodes per rack
Node:x4109¢c0s0b0n0

Rack Identifier x4109, Chassis c0, Slot sO, Board b0, Node n0

tier0=x4109 (with rack identifier)
tier1=x4109c0 (with rack and chassis identifier )

#!/bin/bash -1

#PBS
#PBS
#PBS
#PBS
#PBS
#PBS
#PBS
#PBS

-1
-1
-1
-q
-1

select=32:tier0=x4109
place=scatter:group=tier0
walltime=00:30:00

debug
filesystems=home:flare
<project-name>

logs/

logs/

./app command

"*r,'.'l'|i!|Q|"l“’ ﬁﬁ |
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PLACEMENT

Aurora:166 Racks
Each rack: 8 chassis x 8 nodes = 64 nodes per rack

Node:x4109c0s0b0n0

Rack ldentifier x4109, Chassis c0, Slot sO, Board b0, Node n0
tier0=x4109 (with rack identifier)

tier1=x4109c0 (with rack and chassis identifier )

#!/bin/bash -1

#PBS
#PBS
#PBS
#PBS
#PBS
#PBS
#PBS
#PBS

-1
-1
-1
-q
-1

select=8
place=scatter:group=tierl
walltime=00:30:00

debug
filesystems=home:flare
<project-name>

logs/

logs/

./app_ command.
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PLACEMENT

Aurora:166 Racks

Each rack: 8 chassis x 8 nodes = 64 nodes per rack
Node:x4109¢c0s0b0n0

Rack Identifier x4109, Chassis c0, Slot sO, Board b0, Node n0

tier0=x4109 (with rack identifier)
tier1=x4109c0 (with rack and chassis identifier )

#!/bin/bash -1

#PBS
#PBS
#PBS
#PBS
#PBS
#PBS
#PBS
#PBS

-1
-1
-1
-q
-1

select=8:tierl= x4109c0
place=scatter:group=tierl
walltime=00:30:00

debug
filesystems=home:flare
<project-name>

logs/

logs/

./app_ command.
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POLARIS
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POLARIS NODE AND SYSTEM CONFIGURATION

# of AMD EPYC 7543P CPUs 1 reecerte ——  # of River Compute racks 40
# of NVIDIAA100 GPUs 4 — #of Apdllo Gen10+ Chassis 280
Total HBM2 Memory 160 GB : # of Nodes 560
HBM2 Memory BW per GPU 1.6 TB/s # of AMD EPYC 7543P CPUs 560
Total DDR4 Memory 512 GB # of NVIDIAA100 GPUs 2240
DDR4 Memory BW 204.8 GB/s Total GPU HBM2 Memory 87.5TB
# OF NVMe SSDs 2 Total CPU DDR4 Memory 280 TB
Total NVMe SSD Capacity 32TB Total NVMe SSD Capacity 1.75 PB
# of Cassini NICs 2 Interconnect HPE Slingshot
Total Injection BW (w/ Cassini) 50 GB/s # of Cassini NICs 1120
PCle Gen4 BW 64 GB/s # of Rosetta Switches 80
NVLink BW 600 GB/s Total Injection BW (w/ Cassini) 28 TB/s
Total GPU DP Tensor Core Flops 78 TF Total GPU DP Tensor Core Flops 44 PF
Total Power 1.8 MW
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PROGRAMMING MODELS ON POLARIS

Vendor Supported ECP Provided Cray -
Programming Models Programming Models
NVIDIA
. A o
CodePI
OpenMF.:target\ eceriay
OpenMP withitargeti S 1:ip | avo
WPl e
FORTRAN
J
Y
\ ¢ J
Y
C++

(PR U.S. DEPARTMENT OF _ Argonne
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PROGRAMMING MODELS ON AURORA

o Aurora applications may use:

it sycL. OpenMP

Kokkos
Raja
OpenCL

o Experimental ”
o HIP — running GAMESS, CP2K, libCEED ' RAJV

O ooao

o Not available on Aurora:

o CUDA
o OpenACC ST
HIP N
OpenCL

(PR U.S. DEPARTMENT OF _ Argonne
(@ENERGY %5 Argonne &




TO HANDS-ON ...
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