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NSF ACES
Accelerating Computing for Emerging Sciences

Our Mission:
● NSF ACSS CI testbed
● Offer an accelerator testbed for 

numerical simulations and AI/ML 
workloads

● Provide consulting, technical 
guidance, and training to researchers

● Collaborate on computational and 
data-enabled research.
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HPC for AI  

- Built on Disaggregated Hardware

- Composable Hardware Platform

- Composable GPU/Accelerator

- Composable Memory - Optane

- Modern Storage: NVMe-oF

- Open Platform

Common HPC

- Built on Converged Hardware

- Static Hardware Design

- Fixed GPU/Accelerator

- Fixed Memory

- Storage: SATA and SAS

- Vendor Lock

Next Generation HPC/AI Platform Supports Composable Accelerators and Memory

5

Composable HPC Architectures for AI
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Composability

GPU
Server pool

Accelerator 
pool (GPUs, 
FPGA, etc.)

Storage 
and 
memory
pool (SSDs)

Traditional Server 
Configuration

Composable Resources

Liqid
Fabric

Composable Server Configuration 
(can be recomposed)
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https://hprc.tamu.edu/kb/User-Guides/ACES
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ACES Configuration
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ACES System Description 
Component Quantity Description

Sapphire Rapids Nodes:
Compute Nodes
Data Transfer Nodes
Login & Management 
Nodes

110 nodes
2 nodes
5 nodes

96 cores per node, dual Intel Xeon 8468 processors
512 GB DDR5 memory
1.6 TB NVMe storage
Compute: NVIDIA Mellanox NDR 200 Gbps InfiniBand adapter
DTNs & Login & Management nodes: 100 Gbps Ethernet adapter

Ice Lake 
Login & Management Nodes 2 nodes

64 cores per node, dual Intel Xeon 8352Y processors
512 GB DDR4 memory
1.6 TB NVMe storage
NVIDIA Mellanox NDR 200 Gbps InfiniBand adapter

PCIe Gen4 Composable 
Infrastructure 50 SPR nodes Dynamically reconfigurable infrastructure that allows up to 20 PCIe cards 

(GPU, FPGA, etc.) per compute node

PCIe Gen5 Composable 
Infrastructure 60 SPR nodes Dynamically reconfigurable infrastructure that allows up to 16 H100s or 14 

PVCs per compute node

NVIDIA InfiniBand (IB) 
Interconnect 110 nodes Two leaf and two spine switches in a 2:1 fat tree topology

DDN Lustre Storage 2.5 PB usable HDR IB connected flash and disk storage for Lustre file systems
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ACES Accelerators/Components 
Component Quantity Description

Graphcore IPU 32 16 Colossus GC200 IPUs, 16 Bow IPUs. Each IPU group hosted with a CPU server 
as a POD16 on a 100 GbE RoCE fabric

FPGAs:
   Intel PAC D5005
   BittWare IA-840F 

           2
           3

Accelerator with Intel Stratix 10 GX FPGA and 32 GB DDR4
Accelerator with Agilex AGF027 FPGA and 64 GB of DDR4

NextSilicon Coprocessor 2 Reconfigurable accelerator with an optimizer continuously evaluating 
application behavior.

NEC Vector Engine 8 Vector computing card (8 cores and HBM2 memory)

Intel Optane SSD 48 18 TB of SSDs addressable as memory w/ MemVerge Memory Machine.
NVIDIA GPUs:
   H100
   A30

          30
           4

For HPC, DL Training, AI Inference
For AI Inference and Mainstream Compute

Intel PVC GPUs 120 Intel GPUs for HPC, DL Training, AI Inference
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Refer to our Knowledge Base for more: 
https://hprc.tamu.edu/kb/User-Guides/ACES/Hardware/ 

https://hprc.tamu.edu/kb/User-Guides/ACES/Hardware/
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System Software Stack
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Function Component Version

Cluster Management xCAT 2.16.4

Primary OS Red Hat Enterprise Linux 8.9

HPC Scheduler Slurm 22.05.11

InfiniBand Subnet Manager UFM 6.12

OFED Mellanox OFED 23.10-2.1.3

Storage Client Lustre 2.12.9_ddn38

Software Management Lmod 8.7

Software Build Framework EasyBuild 4.9.2

Web Portal Software Open OnDemand 3.0

Data Movement Software Globus Connect Server 5.4

Job Reporting Software Open XDMoD 10.5
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Usage Policies
(Be a good compute citizen)

● It is illegal to share computer passwords and accounts 
● Clusters must not be used in any manner that violates 

the United States export control laws and regulations, 
EAR & ITAR

● Abide by the license restrictions when using commercial 
software 

hprc.tamu.edu/policies

12

https://hprc.tamu.edu/policies
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ACES Access - Portal

● Navigate from 
HPRC homepage

● Login via ACCESS
● Open-OnDemand 

Portal
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HPRC Portal Overview

At the top of the portal are several tabs

We’ll look at each of them briefly

14



High Performance Research Computing | hprc.tamu.edu | NSF # 2417929 & 2112356 15

File Browsing, Viewing, and Editing

Manage your files right 
in your browser
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Portal Job Composers

16

16

Manage jobs without using the command line (will talk more about these later)

● “Active Jobs” is like squeue.
● “Job Composer” lets you:

○ Create job scripts
○ Save job templates
○ Monitor your own jobs

We will focus on the new “Drona” options:
● “Drona Joblisting” shows current and past jobs.
● “Drona Composer” helps you build Slurm files 

via a form.
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Shell Access via the Portal

Get a shell terminal 
right in your browser
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Interactive Apps

18

Launch GUIs for 
various software in 
your web browser

Check their 
status here
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Join Affinity Groups

19

Links to 
support.access-ci.org
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ACES Dashboard

20

D. Pham et al. (2022) PEARC ‘22 
https://doi.org/10.1145/3491418.3535182

Request help or 
new software

Request higher 
storage limits

u.ab123456 matlab p.sta220004.000

Request or change user groups

https://doi.org/10.1145/3491418.3535182
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Utilities

21

● Convenient 
collection of 
command-line 
tools

● check availability 
of gpus, licenses, 
and other 
resources
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File Systems and User Directories

23

Directory Environment 
Variable

Space 
Limit File Limit Intended Use

/home/$USER $HOME 10 GB 10,000 Small to modest amounts of processing.

/scratch/user/$USER $SCRATCH 1 TB 250,000
Temporary storage of large files for on-going 
computations.  Not intended to be a 
long-term storage area.

/scratch/group/PROJECTID $PROJECT 5 TB 500,000
High performance storage for specific storage 
allocation requests. Not purged while 
allocation is active.  Available upon request.
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Command-line Tools: Quota Usage

[username@aces ~]$ showquota

Your current disk quotas are:
Disk              Disk Usage  Limit   File Usage   Limit
/home/username            1.4G  10.0G         3661   10000
/scratch/user/username 117.6G    1.0T        24226  250000
/scratch/group/projectid  510.5G    5.0T       128523  500000

24

Check your file and storage use with the “showquota” command:

(Or check on the Dashboard in the OOD portal)
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Service Units
● Service Units (SUs) are part of our account management system (AMS).
● 1 SU ~ 1 core-hour on a CPU 

(using accelerators or extra memory will cost additional SUs)
● Number of SUs you start with depends on which ACCESS allocation you got
● SUs are charged as your jobs spend time on the compute nodes 

(we’ll see how later). 
(Work on login nodes is not charged, but you can’t do big computing there!)

● You can check your SU balance on both:
○ The command line
○ The HPRC Portal

https://hprc.tamu.edu/kb/User-Guides/AMS/Service_Unit/ 
https://hprc.tamu.edu/kb/User-Guides/AMS/UI/ 
https://hprc.tamu.edu/policies/allocations.html 

25
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https://hprc.tamu.edu/kb/User-Guides/AMS/Service_Unit/
https://hprc.tamu.edu/kb/User-Guides/AMS/UI/
https://hprc.tamu.edu/policies/allocations.html
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[username@aces ~]$ myproject
 ==========================================================================================
 List of user's Project Accounts
 ------------------------------------------------------------------------------------------
 |  Account    | Default | Allocation |Used & Pending SUs|   Balance  |          PI       |
 ------------------------------------------------------------------------------------------
 |1228000223136|        N|   150000.00|              0.00|    10000.00| Last, First       |
 ------------------------------------------------------------------------------------------
 |1428000243716|        Y|    20000.00|              0.00|    20000.00| Last, First       |
 ------------------------------------------------------------------------------------------
 |1258000247058|        N|     5000.00|              0.00|     5000.00| Last, First       |
 ------------------------------------------------------------------------------------------

Check your allocation balances with the “myproject” command:

Command-line Tools : Allocation Usage

(Or check on the Dashboard in the OOD portal)
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ACES Charging Scheme

27

Resource Service Units (per hour) ACCESS Credits (per hour)
Intel SPR / Icelake 1 0.1 

NVIDIA H100 120 15

NVIDIA A30 and Intel PVC GPUs 60 7.5

Bittware Agilex FPGA 100 12.5

Intel D5005 FPGA 50 6.3

NEC Vector Engine 150 18.8

NextSilicon Co-processor 100 12.5

Graphcore IPU Classic 90 11.3

Graphcore IPU Bow 120 15

Intel Optane Memory 60 7.5
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2,400+ Software Modules!

hprc.tamu.edu/software/aces

Over 740 unique software 
packages – most with 
multiple version modules

https://hprc.tamu.edu/wiki/SW
https://hprc.tamu.edu/software/aces/


High Performance Research Computing | hprc.tamu.edu | NSF # 2417929 & 2112356

● Software pages for instructions and examples:
− https://hprc.tamu.edu/kb/Software 
− hprc.tamu.edu/software

● Researchers can install software in their home/scratch directories
− Do NOT run the "sudo" command when installing software
− Watch your file quotas! Install in $SCRATCH!

● Contact us if you need help or want to request software
− We can install software cluster-wide
− Requests can be sent from the Dashboard

● License-restricted software
− Check on command line with license_status 
− Contact help@hprc.tamu.edu

Installing Software

30

https://hprc.tamu.edu/kb/Software/
https://hprc.tamu.edu/software/
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Computing Environment
Managing software versions using Lmod
● Uses the command: module
● Each version of a software, application, library, etc. is available as 

a module.
− Module names have the format: 

toolchain-name / version   toolchain-name / version

            GCC/12.3.0                     OpenMPI/4.1.5
software-name / version-spec       

     PyTorch/2.1.2-CUDA-12.1.1

● module sets the correct environment variables for you. 

31

hprc.tamu.edu/kb/Software/useful-tools/Modules 

https://hprc.tamu.edu/kb/Software/useful-tools/Modules/
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Module Usage Basics
 module avail

● Lists all available modules 
(may be slow).

● Navigation: 
-spacebar, arrows, or j and k
-quit with q

● Case-sensitive search: /
● Use mla instead to save 

results to a file as well 
(will be named 
module.avail.aces or 
similar)

 module spider <word>

● Case-sensitive search for modules 
with “word” in name. 

● Provide an exact name to see 
dependencies.

32
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Module Usage Basics

33

 module list

 module purge

● See what modules are loaded in 
your current session

● Unload all modules

 module load <module>

● add <module> paths to 
the current environment 
variables

33
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Hands-on Exercise: Module Loading 

 ml BLAST+/2.14.1

 ml purge 

 ml list

 ml list

1.

2.

3.

4.

5.

7.

8.

3
4

 mla blast+ 

 ml GCC/10.2.06.

 module spider BLAST+/2.14.1

 ml __________ BLAST+/2.14.1

-See which versions of BLAST+ are available.

-error! You cannot do that yet.

-Learn how to load this module.

-Fill in the blank (with the correct toolchains) to load 
this module.

-List all loaded modules.

-Change version of a loaded Toolchain module (GCC); 
notice the message about reloaded modules.

-List all loaded modules.

-Remove all loaded modules.

34
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Running an Interactive App

36

In the portal, select an app 
from the “Interactive Apps” 
dropdown.

You’ll get a form in which to 
specify what resources to use 
(this is specifying a Slurm job 
behind the scenes)

Hit ‘Launch’
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My Interactive Sessions

37

Launching an interactive app 
(or clicking this in the toolbar)

shows you the status of your apps:

When this shows up, 
connect to the GUI here
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My Interactive Sessions

38

Until your job turns grey, you’re 
being charged SUs!
Be sure to close your program 
when you’re done.

If you need to troubleshoot, 
find logs at the link next to 
“Session ID”
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Get the Notebooks

● The notebook files for this workshop are on ACES already
–you just need to make your own copies of them

● Start an ACES terminal and enter these two commands:

40

cd $SCRATCH

cp -r /scratch/training/paces_Feb2025/ .

Make sure you have this period 
with a space before it!
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Launch the Interactive App

41

Close the terminal

Launch a JupyterLab session 
from the portal with these 
criteria:
● CPU only (for today)
● (time depending on where 

we are in the day)
● 1 core
● 5 GB
● (leave the rest blank)
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Find Your Notebooks

42

Wait for the job to start, then hit 
“Connect to Jupyter”

Find and open the directory you copied
(you won’t have all the directories in this screenshot)
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Advanced Topics

43
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Status of Composability

Composability is currently handled by sysadmins

● Contact help@hprc.tamu.edu to request a given composable 
configuration for a cluster

● Once the composed node has been created, simply specify 
the relevant resources in your Slurm job file

● In-progress: making Slurm and Liqid handle it automatically
● Note: The IPUs and NEC Vector Engines cannot be composed

44

mailto:help@hprc.tamu.edu
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Accelerator Access Summary
Component Access node or partition 

BittWare IA-840F FPGA Slurm --partition=bittware

Intel PAC D5005 FPGA Slurm --partition=d5005

Intel GPU Max 1100 (PVC) Slurm --partition=pvc

Intel Optane SSD Slurm --partition=memverge

NextSilicon Coprocessor Slurm --partition=nextsilicon

NVIDIA A30 GPUs Slurm --partition=gpu

NVIDIA H100 GPUs Slurm --partition=gpu

Graphcore Bow IPUs Interactive ssh poplar2

Graphcore Colossus IPUs Interactive ssh poplar1

NEC Vector Engine Interactive ssh dss

45
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Python and Virtual Environments
Python is a language which supports many external libraries in the 
form of extensions.  (called Python Packages). 
Some commonly used packages:
● SciPy & NumPy 
● Jupyter notebook 
● Scikit-learn 
Once you have loaded the appropriate Python module, you can install 
these additional packages yourself using the Virtual Environment 
feature. Instructions are on our KB: 

https://hprc.tamu.edu/kb/Software/Python/#hprc-venv-management-tools  

4
6
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https://hprc.tamu.edu/kb/Software/Python/#hprc-venv-management-tools
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Hands-on Exercise: Python Software Install

 pip install python-time

-Set up the underlying Python module

-Use HPRC’s “create_venv” tool. 
  Creates a virtual environment in 
  $SCRATCH/virtual_envs
-Activate virtual environment.

-Check if python-time is installed (it is not).

-Install python-time.

-Where is python-time installed?

-Close virtual environment.

 create_venv myEnv

 ml purge
 ml GCCcore/13.2.0 Python/3.11.5

1.

2.

3.

4.

5.

 python -c "import pytime; print(pytime)"6.

 python -c "import pytime"

7.  deactivate

 source activate_venv myEnv

47
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Data Transfers Using Globus

48

Log in at https://www.globus.org/


