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DIRAC-3 Phase 1

Lands Joluu Groats
Hk 7 URBeESY ™ iﬁ"“

s Kinlochbe ﬂ/?
Lewis o Wick

Memory Intensive ' “\mm“"/ o - " Srihocllis
“COSMAS” | b (B s g - - Scaling

w=Dingwall

e . L T “Tursa”
Durham i Ll o /™, . * S
| 360 TB)RAI\/I = e ” s | (Edinburgh)

2%
e |arge-scale =

=¥ ’j}m%m i**’fam? e GPU-based system

1 Berwick
lensbm unfermlines

y, k&}?msley lGlasgo“ Edmburgh

cosmological simulations el i g, St

wm/&‘fm Kmnam“'f o e | arge lattice-QCD simulations

Iurkcorute /

wC olerame '1 :-,.-‘ Nlorpeth shington

. Dumin
Liniavady Stramaer i ries} &Sm&!b -Newc?isﬂf upon Tyne

v:le‘:Zntnm Calnckfer/\‘ S\ CarhSle Cons; ﬁsun e
13

[ Workington, Penritha ', ".J:“-"-""‘-* artlepool
kSt Belfast W}utehaven{ D Darlmgtoxu vll\’lld esbrough

Gmere

an r"Ltlﬁlgbmn Isle of Y
h Ponadm& . Bqurow in- Kendal Ure g
Lo Wiy st orts |\ Ripon
Kilkeel Man iy

Bradford &<, BYOrk 7 it n i
(UK) Blac@;::g;ﬂ\::;;:ld?“dfA«{wégm,\i)gs_t_?‘n‘ uponHull 2 ;:_* L | Data IntenS|Ve

2 {Salford Doncasterg

Form? { Spurn Head 4 D@LLEM"\/ A
Anglesey =~ / Grimsh A A - (i 11 « 11 D )
Lwﬁ’f '®Manchester #Sheffield 4 r o\ T\ = I '.

| 3 Haolyhead ;
gerychwyrndrobwllllantysilisgogeoch Rma"d“d’“’ .Chester Trent| Mbincoln

e N umy B T AY L rnarign > o J /N #Skegness . =
. i‘; - I S 1 os-y- : StoKe- ol e ﬂﬂt Delb): lNoiﬁle}g:W\ N ( D TS (Cam brldge)
1 B 5 . | [y = . ; LN ing' st ¢ .
Data I nte nS Ive & ::." vvvvvv . ' : : : ' ' é- WOI\ a::;}:g:;::tﬁe LﬂCE&felr-IO\\’b;:aP)'etemo' Fazh Yg-n — '.
¢ < ' = -:,,,-. - : ; il .' , Cov entr) ~Rughy / El) I.owestoft
DlaL” (Leicester) g I EIN _ wmes,e,.mmpm Begror GRS,
e | R LS Hadid o | Herdfords /7 Miltong sB“'J%’"S oot
F = Z | “<= : o me‘& Glo't tenham O;Hﬁ;ton.- ” OLCh:é-‘(}?)l;flSt
1 o A - sHp Albans ‘o) i
e Heterogeneous e oo Sty B piistol Gl <Rl =R e Heterogeneous architecture for
Ilfracombe Wells Bath Guildfords Tun i ilge.=» . mCante

Lund}—n B d W lls Maid- . .
s BT s N ol * bt complex simulation and

/Ly
: | Regis, Poole, o Cowgsiay
de \ Excter W’é'yl’\n\t)ud\ %&hch“}:r\é’a's’t/boumg

(RN e el modelling workflows

Camborne- i,Austell Plynl uth :5‘.‘-.-:‘3' of Portland islclf Wight

Project Office (UCL)

architecture for complex

ewlett Packarc

simulation and modelling FRNE:
workflows P




DIRAC

Applying the scientific method to HPC service design

Peer-reviewed, scientific justification for resources

Workflow
assessment

Peer-reviewed, high-level technical specifications

Co-design with
iIndustry partners

Individual service specifications




What did we expect from Tursa?

Tursa:

@ 112 ATOS Sequana XH2000 nodes

@ 4x Nvidia A100-40 GPUs per node

@ 2x AMD Rome 7302 CPUs

@ 4x HDR-200 infiniband per node

nodes Performance (Tflop/s)
1 9.2
16 measured 5.3 per node
16 committed 5.83 per node
Network committed >160 GB/s

How does this performance compare?

@ Tesseract 512nodes x 150 GHlop/s per node = 76.8 Tflop/s
@ Tursa 16 nodes x 5.3 Tflop/s per node = 84.8 T'flop/s

James Richings (University of Edinburgh)
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Commissioning Outcomes: Benefits of co-design DlRAC

Stage 1 node | % inc. | 16 nodes | % inc. | speed up 512 tess
Measured 9.2 - 5.3 - 1.1
Committed 0.2 - 5.83 10% 1.22
Acceptance 0.65 5% 6.15 16% 1.28

Commissioning 12 30% 8.8 66% 1.83

Peak 12.9 40% 9.9 87% 2.06

Grid Weak Scaling

Tesseract : Tursa
@ 1468 x 150Gflop/s = 220Tflop/s : 112 x 9.9Tflop/s = 1109Tflop/s

James Richings (University of Edinburgh)



UKRI Supercomputing Ecosystem - principles

Goal: ensure all researchers have access to sufficient provision of the most appropriate hardware for their science.

Scope and design
Intensive

Customised
T1: Simulation

Discipline/ Hardware
Programme

Specific Customised
National Usage

Facilities Hardware

T3:
Local Facilities
(e.g.: Groups,
Departments
Al & ML ’
T2:

Entry Level &

Exploratory
Next Platforms
Generation

Image credit: Bryan
Lawrence & Clare

UKRI National Supercomputing 2019-2030 White Paper (Draft) Jenner

e Research-driven

- requirements defined by peer-reviewed science
cases.

e Assessed based on scientific and industrial productivity

e Sustainably funded, including power, ResOps, RSE and
algorithm development

Most
Detailed
Simulation

Leadershlp
Largest Scale (World)
Data Science Class

National
Facilities

Instrument/

Del ivery Facility Based

IRIS & LHC
Tier 1

National
Institute
Services

e Community-driven to ensure efficiency and productivity
e Value for money - evidence-based decision-making

e (Co-designed with industry partners

e Supported by investments in people and skills




UKRI supercomputing science case

. . o Editors: Wilkinson (Chair),
Expanding the frontier Engineering and B;
of fundamental otarials irney, Chakraborty, Coveney,
sciences Ford, Johnson, Lawrence,
Parsons, Prescott, de Roure,
Sijacki, Trigg, Wingate

Computational
biomedicine

Climate, weather
and earth sciences

Super
computing

Computational
biology

Digital humanities
and social
sciences

Mathematics and
science of computation

Supercomputing science case assembled with inputs from across UKRI research communities
Science drivers for the Tier-0 (leading to exascale) and Tier-1 (petascale)

Internationally peer-reviewed in EPSRC-managed peer review process

First step in the design process for UKRI supercomputing services

Noted convergence and cross-fertilisation of simulation and Al workflows

Avalilable online: https://excalibur.ac.uk/ukri-science-case-for-uk-supercomputing/
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ExXCALIBUR High Level Overview

« Exascale Computing Algorithms and
Infrastructures Benefiting UK Research

o £45.7M from the Strategic Priorities Fund (SPF)
» Led by UKRI and the Met Office with UKAEA
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 The UK’s 5 year Exascale programme
* Primary focus is on software and algorithms

* 10% of budget allocated to testbeds exploring
novel Hardware and Enabling Software (H&ES)
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ExXCALIBUR H&ES Key Ingredients

Hardware and enabling software:
 CPUs (ARM, AMD)
* Accelerators (GPUs, FPGAs, ‘Al etc)
* |nterconnects (BlueField-1/2, Rockport)
* Filesystems (DAOS etc)
* Tooling (Compilers, debuggers, profilers etc)

 Benchmarking
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* Durham hosts three test-beds: Bluefield; AMD GPU; Rockport



Towards UK Exascale e
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 Two activities underway: [ e e conc
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- UK Exascale supercomputer project for 2025 || 2 | ——
* Design Study work on pre-Exascale pathfinders T o ot i,
"> Toys< /s varizlf:"""""fdt;."
+ Lessons from ECP, EuroHPC, Fugaku, DiIRAC-3,

ARCHER?2 et al.

» Co-design systems with technology partners, aiming for
cloud presentation

* Design and benchmark against science
community use cases

 Embrace the art of the possible — pragmatic solutions
required around power and cooling

« “Exaflop system or Exascale ecosystem?” Discuss.




DIRAC

Summary

* The DIRAC HPC facility supports UK theory research in astrophysics,
particle physics, cosmology and nuclear physics.

* DIRAC services are defined based on the workflows they support

* Hardware and software co-design delivers more productive HPC services
(Better systems) + (Better software) = Better research

* EXCALIBUR Hardware & Enabling Software programme is providing
access to test-beds for all UKRI researchers

dirac.ac.uk excalibur.ac.uk

m@ DiRAC - HPC yJ @DIRAC_HPC



http://dirac.ac.uk
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