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EMERGING USERS

Small-scale modelling
and simulations

Use in traditionally
non-compute-intensive
disciplines

Sectors include

AGRICULTURE

MANUFACTURING

TIER
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Commercial cloud

Spacific nesds

Awareness and Technical
better access support

Software

Al USERS

All scale Al training and
Al-based research

Use in Al training
and inference

Sectors include
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ALL TIERS

Private facilities
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Spacific neads

At least 3,000

top-specification
accelerators
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Recommendation 6: Immediately and significantly increase compute
capacity for Alresearch

The Al community has immediate requirements for large-scale accelerator-
driven compute to remain internationally competitive and deliver on the UK's
ambitions to be an Al superpower. Provision of compute for Al as a first-class
use case should also be sustained and provided through future facilities, from
exascale through to local clusters.

6a) Establish a UK Al Research Resource by summer 2023.

The government should establish a UK Al Research Resource for immediate use
by academic and commercial users within the Al community. It should provide
significant accelerator capacity of at least 3,000 top-spec Al accelerators,
sufficient to support exploratory compute for every UK Al researcher as well as
large-scale training runs, and provide access to a wide range of key datasets
and skilled staff to support its use. This should be complementary to existing
investments and upgrades in accelerator-driven compute.



UK Tier 1&2 Supercomputers

-k ARCHERZ2 (EPCC) 5860 x AMD Rome
CPU Centrlc 4 x AMD Milan + Instinct MI1210
« 27x more CPU than GPU nodes | cps3 (cambridge) ~1400 x Intel (various)
e Most CPU nodes ‘Old’ 90 x AMD Milan + NVIDIA A100
Kelvin-2 (Belfast) 110 x AMD Rome
15 x various GPUs
o Su|tab|||ty for Al research? Cirrus (EPCC) 282 x Intel Broadwell
' 36 x Intel Cascade Lake + NVIDIA v100
* Hardware Bede (Durham) 36 x IBM POWER + NVIDIA V100
e User experience 2 x NVIDIA GH200
Baskerville (Birmingham) 52 x Intel Ice Lake + NVIDIA A100
» Accessibility for non-science | Sulis (Warwick) 167 x AMD Rome
%k 30 x AMD Rome + NVIDIA A100
researchers” 18 x AMD Milan + NVIDIA L40

*Facilities listed in 2024 UKR| access call
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https://www.archer2.ac.uk/about/hardware.html
https://docs.hpc.cam.ac.uk/hpc
https://www.ni-hpc.ac.uk/Kelvin2/
https://www.cirrus.ac.uk/about/hardware.html
https://bede-documentation.readthedocs.io/en/latest/hardware/index.html
https://docs.baskerville.ac.uk/system/
https://sulis-hpc.github.io/techspecs/
https://www.ukri.org/opportunity/access-to-high-performance-computing-facilities-2024/

Just buy cloud?

e Isambard-Al Phase1
U~ = 42 GH200 nodes
> '-;__._..J___.':;____.. | B - e = eCIUiV $21 00 / hour
> o T (e = equiv $18.4M / year
Amazon EC2 P5 T T T T T [T Isambard-Al Phase 2
R GUMLN - fwem  SuMLe = 1320 GH200 nodes
e R o = equiv $66k / hour
= equiv $578M / year
EC2 p5.48xlarge 2 Isambard-Al nodes
« 8xH100 « 8 x GH200 ...if you could even get them?
« 640 GB GPU memory « 768 GB GPU memory
+ 2,048 GB CPU memory 1,024 GB CPU memory Data access/egress costs?
« 384 CPU cores « 576 CPU cores
« ~28 TB SSD disk « ~24,000 TB SSD (shared)
Approx $100 / hour
https://aws-pricing.com/p5.48xlarge.html
A University of E===== B ”CS
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https://aws-pricing.com/p5.48xlarge.html

(ARM based Isambard 1, 2)
Isambard 3in 2023/4 (no data
centre and Isambard Pl Simon
MS with a non-dedicated GW4

team) Isambard-Al procurement

2016-July 2023 Aug. 2023 Sep.-Oct. 2023 Nov. 2023

Isambard hiring started hardening for Al users

"Who is Isambard?"
running on Isambard-AI

& microsoft

/Phi-3-mini-128k-instruct

a huggingface.co

Service configuration and

Dec. 2023 Mar. 2024 May 2024 Aug-Sept 2024

UK govt feedback on Bristol’s
Isambard-Al proposal
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o
Al Safety Summit

Al SAFETY SUMMIT

HOSTED BY THE UK | 1-2 NOVEMBER 2023

o o
Modular data centre (POD) and Onboarding Early Users via co-
Isambard-Al phase 1 installed + design and technical readiness
a new team in ~3 months projects

|

-
UK e

Introducing the

Al Safety Institute

Bristol Centre for Supercomputing



The Hardware is hard...
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May 2024

August 2024
October 2024
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What's in the box?

Isambard-Al Phase 1
Isambard 3

Isambard-Al Phase 2
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NVIDIA Grace Hopper Superchip

CPU LPDDR5X GPU HBM3
<512 GB < 96 GB HBM3

lIsambard-Al node

<3000 GB/s

HOPPER # 18x NVLINK 42
GPU $ 900 GB/s

1
1
1
I
e <546 GB/s
]

4x
GRACE
16x PCle-5
512 GB/s CPU

< 256 GPUs

900 GB/s
¥

NVLINK NETWORK

HIGH-SPEED
1/0

I NVLINK C2C |

4 x NVIDIA GH200 Superchips

Grace ARM CPU
« 72 cores, 120 GB LPDDR5

Hopper H100 GPUs ]k ol
. 96 GB HBM3 ;o IR ¢
« ~260 64-bit Tflops, ~16k 8-bit Tflops = =
NVLink-C2C = 900 GB/s I\ l' " Il
4 x Slingshot 11 interconnect (200 Gbps each) %%fﬁi% g%;:eﬂ:'(cpu—'

.% Unlvet'SIt of . Source: HPE EX4000 Grace-Hopper blade ‘==== B r‘ i CS
g BRISTOL https://docs.isambard.ac.uk/specs/ ol Gentre o Supercomouting



https://resources.nvidia.com/en-us-grace-cpu/nvidia-grace-hopper
https://docs.isambard.ac.uk/specs/

GREEN

50Q CERTIFICATE

Isambard-A| phase 1, an HPE cr ray EX254n System at the

H OW fa St oniversiy of Bristo, Bristl, United Kingdom
u anked

Noo D in ¢ -
NO. Zin the Green500 ————
among the World's TOP500 Supercomputers

on the Green500 List published at the ISC High Performance, May 13, 2024

About 20,000 laptops fast: \ -
Laptop+NVIDIA GeForce RTX 4070 Wiz, e

— 4 6 6 AI T OP S Virginia Tech Vgl Toeh
Isambard-Al Phase 2: GH200 x 5280
=10.4M AI TOPS

ambard Al

2

Isambard-Al phase 1: - |
° #128 TOpSOO (May_24) 2 128 Is amtnr.d ﬁ'«lph-—i e 1 - HPE Cray EX254 34,272 T.42 17 68.835

NVIDIA Grac 3.1GHz, N 5H20I

* #2 Green500 (May-24) Superchi, Slingshot- 11, HPE

University of Bristol
United Kingdom

H".ill BriCS

Bristol Centre for Supercomputing

Elic University of R .
W BRISTOL TOPS = measure of Al performance in trillions(!) of operations per second




...but the software is even harder

Al research requirements may differ from ‘simulation’ HPC
« Welcome both interactive & batch

* Prioritise fast access over total utilisation
* e.g. interactive use or exploratory development

Users will bring established applications, stacks and workflows
with them- respect their software stack choices

Some users may have sensitive data (eg OFFICIAL or GDPR)

% University of E p B I i CS
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Projects & Users

* PI's are assigned (and legally responsible for) a project, which
iIncludes:
 Allocated GPU hours
« Storage
« Ability to invite users

* Projects cannot see each other’s files
» Exception- specific ‘public’ directory with universal read
« Additional layers of separation for sensitive projects

« Storage is deleted at the end of the project (+ grace period)
* Individuals have project-specific user accounts

% University of E p B I i CS
g BI{IST(-)L .' Bristol Centre for Supercomputing



Walkthrough- Pl adding users

1- Log in via https://portal.isambard.ac.uk repyenl

Email Role

someone@uni.ac.uk |

2- Click through to invite new users

« University email preferred (uses MyAccessID) ¥
« Other methods by exception

3- User accepts invitation
« Set up unix username

 Download clifton (manages SSH certs)
* Do research

Iversi ‘..II .
University of E
BRISTOL g BriCS

Bristol Centre for Supercomputing
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https://portal.isambard.ac.uk/

Walkthrough- SSH Access via clifton

unencrypted.

Bristol Centre for
Supercomputing
Choose your identity provider

1- . /clifton auth

Small CLI utility for managing SSH
certificates

University Login (MyAccessID)
Other Login (IdP of last resort)

BriCS (Administrators Only)

2- Click through in browser
Verify your identity, ideally MyAccessID

Having trouble logging in or are
unsure which identity provider to choose?

Privacy Policy Contact Us

3- ssh [project].aip1.isambard

] C . Su fully authenticated a . i .ac.uk ( ) and downloa
.ACllftOD SSh_COHflg Wr}teto c@i;miﬁmﬁf;;miuz ) c : ne dovnto
write shortcuts to .ssh/config_clifton - ﬁi‘;Z},;Zﬁ“ws’“

- ng-arch
benchmarking
- brics

Session is valid for 12 hours

Certificate file written tod o . mcert.pub

Certificate valid for 11 hours and 59 minutes.
. ‘ You may now want to run “clifton ssh-config write”™ to configure your SSH confi
h‘é University of ahasez J gure y J

& _
WE] BRISTOL ash3.25 |



https://github.com/isambard-sc/clifton

Walkthrough- Jupyter notebook access

; Server Options
Presently pre-production Required settings
Choose a project: excalibur-ws-24 [
Select job duration: 2h @
. . . . Select number of GH200s: 18
1- Log in via https://apps.isambard.ac.uk/jupyter , . o
(] FVIe: m:: &
. ‘ Q,
2- Choose your project & number of GPUs -
1 [ A [ o e
. m:::: oy ::::y { ) (izﬁ'u:ti%- (ReLCo54)

3- Start working with notebooks T B e

nnnnnnnnnnnn

AI SO : oykernel u-norial]
Interactive VSCode session (via remote tunnel method)

E % Url i'i.-"e I‘Sit}r ﬂf‘ Terminal I Text File Markdown File
Simple

W BRISTOL


https://apps.isambard.ac.uk/jupyter

Final things

E% University of
WE] BRISTOL




lsambard 37

* [Isambard 3 is not Isambard-Al
e Successor to Isambard 2

2 -
‘ - . « 128 (+256) nodes NVIDIA
 “Traditional’ Tier-2 HPC Grace CPU Superchips:
. Large_ly CPU resource « 2x72 cores; 2x120 GB LPDDR5
 Anticipate mostly batch  Slingshot interconnect
« MACS nodes
« Housed in Modular Data Centre * AMD Milan, Genoa, Bergamo
alongside Isambard-Al * Intel SPR DDRS5, HBM

: « AMD Milan + GPUs
* Sys Admin approach very . 4 x AMD Instinct MI100

similar to Isambard-Al . 4 x NVIDIA A100 SXM4
« 4 x NVIDIA H100 PCle

o iy, .
E E’i’u"%“fb‘j{ https://docs.isambard.ac.uk/specs/ ¥ BriCS
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https://docs.isambard.ac.uk/specs/
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https://docs.isambard.ac.uk/acknowledge/
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Thank you

richard.gilham@bristol.ac.uk | https://docs.isambard.ac.uk

Access Calls
* In planning with DSIT/UKRI/STFC
» 8-week technical readiness projects:
brics-enquiries@bristol.ac.uk

Stop Press!

Isambard 3 (& Archer 2)
Autumn 2024 access call

BriCS

Bristol Centre for Supercomputing


mailto:richard.gilham@bristol.ac.uk
https://docs.isambard.ac.uk/
mailto:brics-enquiries@bristol.ac.uk
https://www.ukri.org/opportunity/access-to-high-performance-computing-facilities-autumn-2024/
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