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A bit about myself

* 2022-today GB

* University of Bristol--Chief Technology
Officer (CTO) at Bristol Centre for

Supercomputing -%
University of W Centro Svizzero di Calcolo Scientifico
 2009-2022 cH " BRISTOL Swiss National Supercomputing Centre
* Swiss National Supercomputing EuroHPG
Centre—various roles including CTO, R : " Q
head of operations & computer scientist  x LMl FEH IX

* 2004-2009 us )
* Oak Ridge National Laboratory (ORNL) I%i@' Yo ¥ ﬁ,@

Leadership Computing Facility liaison,
computer scientist and postdoc L.,.,,,..,.,,,,,.,...,,.,,,,.,,.D":"‘EL""M5"‘T ]

» 2000-2004 GB COACHING & | S"'”'S 2o
 University of Edinburgh PhD Researcher . MENTORING . , I *I
* 1999-2000 GB » sup PORT
* Analog Devices Software Engineer %|“ & @?}
€L University of GUIDANCE ¢ V M \ /

g BRISTOL https://insight.ieeeusa.org/articles/the-art-of-mentoring/




University of Bristol & Isambard Projects

* The University of Bristol is a red brick Russell
Group research university in Bristol, England. It
received its royal charter in 1909, although it
can trace its roots to a Merchant Venturers'
school founded in 1595 and University College,

Bristol, which had been in existence since
1876 [Wikipedia]

* The GW4 (Bath, Bristol, Cardiff and Exeter)
Isambard project initially set out to prove that a
new ARM-based technology was relevant to
supercomputing since 2016

* Bristol Centre for Supercomputing (BriCS)
has been recently formed for managing
Isambard Digital Research Infrastructure (DRI)
projects within the Faculty of Engineering
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lIsambard-Al Sustainability Recipes using Modular Data

Centre, DLC, Energy Efficient Compute, and GHG Costings

What are Scope 1,2 and 3
carbon emissions?

The three scopes are a way of categorising the different types of greenhouse
gas emissions created by a company, its suppliers and its customers

Modular Data Centre

NVIDIA Grace Hopper Superchip

Direct emissions Indirect emissions Indirect emissions

Direct emissions that Indirect emissions that are a consequence
are owned or controlled of a company’s activities but occur from sources
by a company. not owned or controlled by it.

Em r.sv acnc‘xr causes A‘m nr*!c ed

ndre ! at co frw.» sCope 1 o2« .ﬂ JL

where I?‘ ergy it p Ch chain
and uses is pre J

< 256 GPUs

HIGH-SPEED

Direct Liquid Cooling

ARM and GPU Computing

nationalgrid
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Isambard-Al vs Nvidia DGX SuperPOD

Isambard Al DGX SuperPOD
e Space
« 5280 GH200in 12 HPE Cray EX
compute cabinets
* Power
« ~5MW inclusive of ecosystem

* TCO

e CapEx~£200M, TCO ~£300M over 5
years

e Software stack
* Nvidia Al and ML optimised stack

Disclaimer: information is based on publicly available data and ChatGPT responses
E University of
W BRISTOL
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Al for science

Al for Science ( ” Y

Observations Hypotheses

* Alis moving from computer science (N Emerimenm—)

to computational science domains |
. . ] Q Weather forecasting Rare event selection
* Al-aided data collection and curation for %53 in particle collisions
scientific research =) Bty dosion ,
. . . it ~> Language modelling for
* Learning meaningful representations of optimization S biomedical sequences
SCIentIfIC d ata @ Magnetic control of
* Al-based generation of scientific Tclear fusion reactons M) High-throughput
hypotheses %6 virtual screening
) . . Planning chemical
* Al-driven experimentation and synthesis pathway Q o
. . Navigation in the
simulation y A,

* As size of data and size of models
grows, capability of Al increases —
leading to emergent capability

) @ Super-resolution 3D
Hydropower station live-cell imaging
location planning

Neural solvers of hypothesis space
— differential equations

* Better understanding of how to D) Sdectoric | KA Smbotcrsgmssir
“right-size” models to data /
requi red Capabi[ity Wang, H., Fu, T., Du, Y. et al. Scientific discovery in the age of

h{é Universitv of artificial intelligence. Nature 620, 47-60 (2023).
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Addressing a key challenge—Software Stack for Al

Users of compute
Application Al and ML Applications and Frameworks

PIONEERS ESTABLISHED USERS EMERGING USERS Al USERS
Cutting-edge Large-scale modelling, Small-scale modelling All scale Al training and .
computational research simulations and data sclence and simulations Al-based research NVIDIA Containers
= Environment Standard conda / pip environments
World-leading science, Use I a particutar m:’_: 2 "““:mm Use in Al training Custom conda / pip environments
mx.dmbmm research domain °d'i' m""". e and inference Install / compile your own software
Sector: include Sector: include Sectors include Sector: include
WEATHER AmospaCE AcmicuLTung TRANPORY Interface Notebooks and Dashboards Job Scripts and Graphical Interfaces
g
ENIRCY ENCINEERING MANUFACTURING HEALTH .
t t
JupyterHub Kubeflow Custom BatchJobs | Container VSCode
TIERS TIER Platforms Runtimes
TIERS ALL TIERS Platform
o Il’ld 1 1 and 2 3 Private faclities
Private facilities Cop il AN Commercial dloud Kubernetes Shell access (slurm)
Specifg neads Speche needs Cpach needs SpeciNG needs
Atleast 3,000 Tenancy Multi-tenant Partitions
. top-specification
Performant Exancale Mese ..‘:;se mx: Technical accelerators
Shered needs (3ae) = Infrastructure CSM - Cloud Native Supercomputing
Skilts P Security Data |« Software a Partnerships -

https://www.gov.uk/government/ lications/future-of-compute-

Converged Cloud and HPC software stack of Isambard-Al for
f-the-review-of-in n

diverse Al and ML platforms and hybrid workflows

nel-of-expert
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Panel Q:

Competition with
Magnificent 7

% University of
BRISTOL

Why have the big seven tech companies
been hit by Al boom doubts?

Their shares have fallen 11.8% from last month'’s peak but
more Al breakthroughs may reassure investors

e

O The seven companies moved into correction territory this week. Composite: Various

It has been tough week for the magnificent seven, the group of technology
stocks that has played a dominant role in the US stock market, buoyed by
investor excitement about breakthroughs in artificial intelligence.



Will We Run Out of Data? Limits of
LLM Scaling Based on Human-
Generated Data

Projections of the stock of public text and data usage Z EPOCH Al

Effective stock (number of tokens)

Estimated stock of human-

10" S—— SN e . ......

Dataset sizes used to train

notable LLMs; 95% CI
10 A

DBRX™ ~2028

_Falcon-180B Median date of full
stock use; 80% ClI
102
| ~2027
GPT-3 -~ Median date with 5x
10" overtraining; 80% Cl
2020 2022 2024 2026 2028 2030 2032
Year

When Will The Trillions Invested In Al
Pay Off? Sooner Than You Think.

JOSHBERSIN

In the last few weeks there has been a lot of concern that Gen Al is a “bubble” and
companies may never see the return on the $Trillion being spent on infrastructure. Let me

cite four analyst’s opinions,
Will Today's Massive Al Investments Pay Off?

MIT professor Daron Acemoglu estimates that over the next ten yvears Al will impact less
than 5% of all tasks, concluding that AI will only increase US productivity by .5% and GDP

growth by .0% over the next decade. As he puts it, the impact of Al is not "a law of nature.”

On a similar vein, Gary Marcus, professor emeritus of psychology and neural science at
New York University, believes Gen Al is soon to collapse, and the trillions spent will
largely result in a loss of privacy, increase in cyber terror, and a lack of differentiation

between providers. The result: a market with low profits and big losses.

Goldman Sachs Head of Equity Research Jim Covello is similarly pessimistic, arguing
simply that the $1 Trillion spent on Al is focused on tech that cannot truly automate
complex tasks, and that vendors' over-focus on “human-like features” will miss the boat in

delivering business productivity. (He studies stocks, not the economy.)

https://epochai.org/blog/will-we-run-out-of-data-limits-of-llm-scaling-based-on-human-generated-data
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FINANCIAL TIMES

> Proc Natl Acad Sci U S A. 2024 May 21;121(21):€2314021121. doi: 10.1073/pnas.2314021121.
Epub 2024 May 9 ! ¥ (21) I Ip MPANIES TECH MARKETS CLIMATE OPINION LEX WORK & CAREERS LIFE & ARTS HTSI

Can Generative Al improve social science?

Artificial intelligence <+ Add to myFT)

Christopher A Bail 1 2 8

'I::\jllllsn;;;2;8:;pa:|\jCID PMC11127003 DOI: 10.1073/pnas.2314021121 DeepMind and BiONTeCh bUild AI lab
assistants for scientific research

Abstract

Generative Al that can produce realistic text, images, and other human-like out
transforming many different industries. Yet it is not yet known how such tools
social science research. | argue Generative Al has the potential to improve ¢

- curopean ’ Science is our guide, our anchor—challenge ===
Commissionjs A 5 . . .
Is to continue articulating societal benefits

Artificial intelligence used to help researchers plan experiments and better predict
outcomes
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Research and innovation

ation in high-throughput proteomics and Al

Home > Researchbyarea » Industrial research and innovation >  Artificial Intelligence (Al) in Science nors Info & Affiliations

2024 - Vol 385, Issue 6716 - DOI:10.1126/science.ads5749

Artificial Intelli Al) in Sci
I I C I a n e I g e n Ce ( ) I n CI F .cent capability to measure thousands of plasma proteins from a tiny blood sam-
.as provided a new dimension of expansive data that can advance our understand-
Articial intelligence research, funding, policy and related publications. , of human health. For example, the company SomaLogic has developed the means

» measure more than 10,000 proteins and Thermo Fisher’s Olink assays over 5400 o

proteins from as little as 2 pl. When these rich data are integrated with other layers of A

information from large patient cohorts, such as the UK Biobank’s genetic, health, and



Source: reddit (two Al generated variants of
horizon dawn )
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