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Edinburgh & SE Scotland City Region Deal

• In 2016 EPCC helped develop a 

“Science and Innovation Audit”

• Identified strengths in our region for 

Data Driven Innovation

• City Deals are funding from UK and 

Scottish Governments

• Aim is to stimulate economic growth in 

UK regions

• £1.1 billion Edinburgh Region City 

Deal announced in Summer 2017
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Aims of City Deal Data Driven Innovation programme

• Capitalise on our expertise in Data Driven Innovation

• Make Edinburgh City Region the “Data Capital of 
Europe”

• Create a trusted public-private-third sector partnership

• Unlock economic opportunities worth £5 billion+

• Train 100,000 people in data technologies

• Develop an underpinning infrastructure – the
Edinburgh International Data Facility
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The Edinburgh 

International Data Facility 

is at the heart of the Data 

Driven Innovation 

programme
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Many projects already being supported within EIDF

Running projects

• National Safe Haven

• Administrative Data Research – Scotland

• Global Open Finance Centre of Excellence

• Scottish Covid-19 Research Database

• ISARIC-4C research service

• Scottish Genome Partnership research service

• Data Science projects on EPCC’s HPC systems

• Scottish Government SPACe analytic 

workbenches

• iCAIRD research service

• Data SlipStream

• Text Data Mining project

Late stage development

• IoT data service

• National Collection of Aerial photography

• DataLoch

• … plus many more now emerging
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EIDF IT infrastructure contract

• Keen to simplify purchase of equipment

• Didn’t want to make mistake of many procurements with a “big bang” 
approach

• Want to build-out data infrastructure according to need

• £100m OJEU procurement – ran from November 2019 to May 2020

• £80m City Deal + £20m EPCC/UoE – 10 year contract

• Hewlett-Packard Enterprise won contract

• To date 16 orders have been placed

• Trying to stay one step ahead of demand

• Building block process allows components to be ordered off a catalogue 
pricelist – updated ~2 times per year
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Building block approach

Networking / Security / Racking

Backup / DR / Cold Storage

Hot / Warm Storage

VM Servers

Large Shared Memory Systems

GPU Servers

HPC Systems
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Computer Room 4

£20m  – CR 4 + PR D

£8.6m – 30MVA additional power

Space for 270 standard racks

Opened Dec 2020
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Aiming for better than Net Zero • Detailed feasibility study completed to use hot 

water to heat abandoned mine workings

• Will create geothermal heat battery for us by 

homes, public and commercial buildings

• Battery will extend into South Edinburgh

• Funding now secured to drill three 150m test wells
• Extraction point, Injection point and Test point
• Minewater temperature is 14C
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ARCHER2 is finally here

• The 23 cabinet system finally opened 

for all users on 22nd November

• Very difficult 18 months

• No 22 in Top 500 – 19.5 Petaflop/s HPL

• Busy from Day 1 – and has remained 

busy
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The Supercomputing versus Data Science conundrum

Supercomputer system

• Largely batch system based

• Bare metal optimised for numerical 
performance – limited memory

• Limited internet connectivity from 
back-end

• OS typically RHEL / CENTOS

• Non-standard network

• High performance parallel storage 
e.g. Lustre

Data Science system

• Virtualised using e.g. OpenStack

• Kubernetes widely used to deploy 
containerised software

• Distributed object storage e.g. CEPH

• Range of memory requirements –
often tuned to application

• Full internet connectivity required by 
applications and operating system

• OS typically Ubuntu
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over-constrains the 

software that can be 

run on it

This environment 

often runs out of 

horsepower for 

demanding users



Technology – recent Exascale vendor briefings

• Memory is changing

• Many Exascale blades include High Bandwidth Memory

• Some designs have no DRAM at all

• But recently LPDDR5 is being mentioned more

• Four-way competition for CPUs and/or GPUs

• INTEL versus AMD versus ARM versus NVIDIA

• GPUs market is broadening

• AMD is strongly competing with NVIDIA

• Cabinet energy densities are rocketing

• Today’s 80-100KW cabinets will be eclipsed by cabinets at 300KW+

• Multicore CPUs are also getting AI Deep Learning features

Single address space

GPU

GPU GPU

GPU

CPU
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Edinburgh International Data Facility – Data Science meets HPC
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The data science middle ground?

• As data science challenges become more 
demanding VM servers run out of power

• But the jump to traditional HPC is too large

• Large shared-memory systems are proving 
very useful middle ground

• EIDF has three HPE Superdome Flex 
systems

• Each has 576 cores and 18TB shared memory

• Three use cases

1. In the Data Science Cloud

2. Inside the Data Safe Haven

3. Hosting our Cerebras CS-1 AI 
supercomputer
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Cerebras CS-1 arrives at EPCC

• EPCC has installed Europe’s first Cerebras CS-1 –

arrived March 2021

• 400,000 AI cores optimised for sparse linear algebra –

1.2 trillion transistors

• 18GB on-chip SRAM

• 100 Pb/s internal interconnect with 1.2Tb/s ethernet 

connection to host

• Focussed on TensorFlow and PyTorch etc

• Hosted within Edinburgh International Data Facility using 

18TB SuperDome Flex

• Focussed on largest Deep Learning problems
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Cerebras CS-1 system setup
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2D Mesh of 400,000 fully programmable processors
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Cerebras Systems © 2020

First projects:

• Text data mining

• GWAS

• Cybersecurity

• Biomedical AI

• Natural Language 

Processing

• ML benchmark

• Robotics

A cluster on a wafer

No need for cache. No OS on the processors. 
Single-cycle message overhead.



First projects on CS-1 underway

• The system went live in early May

• Initial projects include:

• Experiments with running BERT models for NLP

using Tensorflow

• Text data mining in the social sciences

• Investigation of GCN/LSTM/Conv1D networks using Tensorflow

• Bio-medical AI PhD projects

• Cyber-security AI project (commercial company)

• Robotics AI project (commercial company)

• Initial investigation of programming models
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Conclusion

• Building a converged Supercomputing and 
AI infrastructure is a fascinating challenge

• This is the future of supercomputing but 
there are many complex systems and 
software configuration challenges

• The EIDF is becoming one of the largest 
data science infrastructures in Europe

• Delivering Data Driven Innovation for 
Edinburgh & SE Scotland in partnership 
with HPE
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