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Simon Ellwood-Thompson

previously a child, currently an adult

Swansea University think | am the CTO for the College of Medicine -
SAIL, CIPHER, FARR, ADRC, MS, CLIMB, DPUK
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* Simon Thompson from CIPHER at the University of
Swansea on their research infrastructure
developments and projects, including working with
the NHS as part of the Farr Institute, and as the
Administrative Data Research Centre for Wales.
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SAIL (Secure Anonymised Information Linkage)

« |nitially we “liberated” 8 compute nodes from BlueC Super computer.
IBM Power Series 7 series which we put IBM InfoSphere DB2 Warehouse
edition (All data partitioned and DB transactions parallelized over all

cluster nodes).

* Acquired 100TB SAN and 200TB tape backup.

« Partnership with Informing Health Care (IHC)
Now called NWIS an NHS organisation

Lots of system design development
SAIL Project was born (2007)
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SAIL Split File Principal e

ID Name Address

Demographics 56 Fred Bloggs The Big house
. 78 Jim Jones 87 peterson rd
+ Link Key

45 Harry Lucas 19 meirwen

=
‘ Supplier Data 9
File
ﬁ
ID Name Address BP Diag ID BP Diag
56 Fred Bloggs The Big house 120/80  G33.. 56 120/80 G33..
78 Jim Jones 87 petersonrd 135/45  P123. 78 135/45 P123.
45 Harry Lucas 19 meirwen 125/75 G77.. 45 125/75 G77..
File 3
v

ID ALF Conf

56 65276573 88
78 32377722 97
45 27638236 95

oad into SAIL

ALF_E BP Diag

4252  120/80 G33..
7482  135/45 P123.
8436  125/75 G77..

E
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Overview of SAIL Databank (up to now)

« Operational since 2007

» Repository model - no data ever leaves unless with patient consent

» The familiar "split file" approach

 Strong separation used - TTP in NHS organisation (NWIS), SAIL in university
* Only de-identified data held in university - linked via an "ALF_E"

 High levels of trust within Wales (Health, local gov and Welsh Government)

* Lots of UK-wide data linkage projects undertaken using SAIL
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Overview of SAIL Databank (up to now)
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High levels of automation - matching, anonymisation, data loading, etc.
Matching against national "spine” (Welsh Demographics Service)

Projects approved by independent Information Governance Review Panel

User approval process - only experienced, backed up by enforceable agreement
SAIL Gateway only route to data access. Tools, knowledge banks, etc.

Two factor authentication used, encrypted connections, offsite access possible

with approval
Total separation between projects, project-specific IDs used
IGRP resubmission required for project variation

Projects archived and taken offline at completion




SAIL Established, time to expand

Everything integrated with Active Directory
Automate as much as possible

Partnership with HPC Wales - full technology refresh and doubling of

capacity. Addition of Vmware View and Vmware cluster for application

Create project Groups -
Create People Accounts § SchemaLE)ﬁ:D i =
Associate Pecple and Groups o~ Ehomp o~

Active Database
Directory servers,
Servers

servers

SAIL
Control Create Project file stare
Create Person file store
Create Person ftp store

Deploy user Desktop
from template. Join
J active directory and §
i authorise for user

Gateway FTP
File servers  Servers

Virtualisation
servers
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Health Informatics Group
SAIL Databank

Internationally renowned data
linkage system

Not just health - far more

Privacy protection and information
governance fundamental

Built on IBM DB2

Recent big investment in NLP
(Watson) via Open Connections

300+ feeder systems across Wales

>£5 million investment in high
performance IT

Industrial strength, reusable
infrastructure.

®
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Secure, remote access from
anywhere through VMs, given
approvals

Over 9 billion records for >5
million people

Much data goes back 10-20 years
All pre-linked data

>300 users,

>£90m projects from UKRCs

140+ approved SAIL projects, with
79 active today

100 staff in Swansea working on
Health Informatics-related
projects

Institute of Life Science

College of Medicine Swansea
Pritysgo

University
gol Abertawe




SAIL Reach

OVER

370

USERS

78

ORGANISATIONS
WORLD-WIDE

w

> v
2 SAIL DATABANK ot ot Meaine~ srunnt
Prifysgol Abertawe




?ﬁﬁg\nkg I\\\"_/ : Q]C
This stuff really is o . C Mo

not easy !!

Drawing by

Martin Heaven, Senior Data Analyst
Age 53 and %
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Health Informatics Group
MRC Farr Institute @CIPHER

« MRC-funded institute of health
informatics

* £9.3 million investment at Swansea
e Four Centres across the UK

« Centre for Improvement in
Population Health through E-
records Research (CIPHER)

* (Swansea, Cardiff, Bristol, Uni of
W Australia, Curtin, Ottawa)

» Focus on large scale studies

®
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« Aim: provide the physical and
electronic infrastructure to
facilitate collaboration across the
four nodes

UK Secure e-Research
Platform (UKSeRP)

* National Research Data
Appliances (NRDA)

* New methods, public

engagement, innovative
governance, capacity building

Institute of Life Science
College of Medicine




FARR @ Swansea - Capital Investment

Additional capital investment, Our GOALS:-

1. UKSeRP: Offer our an expanded version of infrastructure as a service

(IaS) to other major programmes (none-SAIL)

2. Data Appliance: Provide local capabilities to manage datasets so that

dataset discover and availability become easier

3. Natural Language Processing

Context: Large amount of automation already developed but predicted

massive increase in workload without increase on staffing
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2 SAIL DATABANK College of Medicine sy
I d




FARR @ Swansea - Capital Investment

Additional capital investment without conditions

Due to large previous investment, no call on this resources

= Chance to reflect on what we do / want to do
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FARR @ Swansea - Capital Investment

NRDA
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National Research Data Appliance (NRDA)

Regiomall/ Global
Local Data Catal
S e Data Catalogue
DATASET

Access Control Data Quality and
Data storage Metrics
Documentation
Schema Editor
ER Diagram

Me trics and

Validation ) - Linkage & Matching
FTP /ETL Artefacts / Files o By MssoL |
: ma Postzresall
Database Loader
ma External [BM DB2
Secaurity, Configuration & Capability Model PostgreSalL
| HADOOP

Welb Front
End

g Other Appliance

Sharing & |G

Trusted Third Party
Linkage & Matching

Publishing

User interface for dataset management
Matching and Linkage
Data Loader

Data Quality

Data Catalogue
Pluggable architecture

Simplistic Viewpoint @

y
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A Simple RDA deployment model

- Bring data together within one IG defined organisation: This could be a
. Upload UKSe-RP instance
. Link

. Anonymise (optional)

. Catalogue

. Share

RD

- Bring data together within one |

organisation: . Bring data together IG defined organisation:
. Upload . Upload
- Link . Link

- Anonymise (optional) = Anonymise (optional)

- Catalogue . Catalogue

- Share . Share
- Report - Report
- Analyse RDA1 . Analyse RDAZ
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A Dataset

Specific version & Date

Logomark

i ! Sl ationd

©

B iocd Daa Caalogue

W My Daresats (5) ® Favourile Ditasers (E0)

Congenital Anomaly Register
and Information Service (CARIS)

Data Peoreddireg Ovganicamsn
Congenital Anomaly Register and Information Service for Wales

Overview

Description
S ul pErkgicialin ande Mo B Ao erton Sil soluptalen MCukanliun
dolerengua liendantum, Belam en dpind, digus iped Quas ab dks Svmiom

warilalis ol guati achitecls Beatas vitas dicld sual enplcala,

P B gt ol plalm quia woluetas i aeernahe dul odil al fugil, sed
Buid cendaguentoe indsjni dobine i gui (e sl uslale m degui sEaunt,

b Dasafis b ApstherDaafils B Aceihie D Fil

All section attach files

v

b incther Duts Fiw

Purpose

i wmam psam val Huia volustas w1 AL e e il
Hugat, wind Quid condeSeunlur magnl Solons o6 qui rallom volupatem
Sl Fasciunl.

Seel Ul perspiciatin usds omeis ishe nalut aror S0 veleplalem acoosanius
delorarmges lauintium, lolam anchitects Baatas vitie Seta aplicats,

B Apsibar D Fil
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Administrative Comtact

. psrs

AU Hualth Soasd < Contact
17932 123456
dmiganiuedeniansuk
& Regues Sutacription 1o Daa <
- Request

ﬁ Priril Datassn Page

b Data Quality Report

VIMO

A

- 2.6ME

Thsitina
Health

Dane Ty |
Chyndcal Systermn Duta

A

Theme / Type / Level

et Limal
Individual Person

Tags

Tags

A

Haalth, Wades, CARE, AR, Swaniea,
Casngunital Anoraly RBagishor

Institute of Life Science &

College of Medicine Swansea University
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A Dataset (cont.

Coverage

Data Coverage

Sid UL el ath Ut ot IS8 Rl arror i vokaatm AtCEamius
dlorarmge ludantum, Tolam fes apdfam, @y s quas ab o
irvaion weeilatis +f guasi architics Beatie vitis dieta sosl axpleabo.

Mt i IpRarm voluplatin qula voluslis 9 spematud et ot aul fegit,
dad guia congigouniur magn Solones sos gui raliods Geoul nRCkes

b Daafie B socthe Daafile B anothe D Fils
B spsnhar G ik

Inclusion f Exclusion Criteria

s i ipEam voluplatem quis volusta U1 apern st st oK Sul
il bl GUd CoALeSainiluf Magnn dul ralioni wSluplatem dei ik,

B Caa Fily

Collection

Data Collection Method

T inforssation b st avalaid

B Dut Fily
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Dataset Period
March 1969 - Dacamsar 2000

B D Fils

Refresh Frequency

Data i rilfiekhad sy Mot wi
ErOER i

B s fily

Highlights & Know Issues

Data Highlights

Sl Ul pergiati usds s [She nale Ao B0 voleplale m aloesantius
dol oramges laudantum, [olam res apakam, seoo G quas ab o
vl verilalic 6 Suati archRecto Baitis il dela bl axphaba.
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S Guia ConGEganIur Sagn Sl s gul Sl piddenL

B Data Pl

& WVirw all Filas

Data Files

& e all

Darta Tables wn

Mame of Data Table

AL v i o] SEUSATILE o eblo el dighiEdesag
ducimus qus Blasdio i prawntum vilegta bom deliasn
algud Eerrepll Guat dolbres o guid Solidtias.

Mame of Data Table

=1 AL win'i B0 0l ACuBRMUS o el odo digesiaesas
ducimus guil Blassinis pracwnium voletarom delesin
alfu Earrepli qubs dolores o1 quis Solidlias eutepleri
SinE eodaec i copiditite non growident, desiliges sum in
el gl olficia deserun molitia animi, id &2 laboum
il dalesum fuga.

* DDI, SPSS, SAS, STATA

\

SAIL § ic

Dutaiat Ca
Care

Access Requirements

A & eew SAIL dataset availalle in docofdascd with Gur Standard
Isfesmalion Covarsancs preadun.

Known |ssues

P i psdss veluplatem quia voluplas & aspematur et
endic awn Tugit, sed guia comssquustus magni dolores eos gul

ke vabaglatain digul el

B Daudi

& ierw all Files

Supporting Files

Suppaorting Files s

Entity Relations hip Diagram
o 1Tl e, ey (345 K
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1 All Fields - AZ - A Emorsz) - Bookmariks (5) = PID (3) ~

Field Name PROV_UNIT_CD A SPELL_NUM_E EPI_NUM

Friendly Mame Organisation Code (Unit Code of Hospital Provider Spell Number Episade Number
Provider)

Field Description  nf This is the organisation code of This is the organisation code of This is the organisation code of

the health care provider. The the health care provider. The the health care provider. The

provider code identifies the provider code identifies the . provider code identifies the ...

Q View More Q Miew More Q View More

rrsonal Identifiable
Data (PID) Type

ik

WA - MHS Mumber MA

4k
LR

Sale Size Precision  Scale Size

Field Type 5 = Char = 3 E Float o= 15 E 4 E Char

ik
P
[, |

Validation #/Edit Please Specify. .. = View /Edit Range = View/Edit Local Lookup

- -

ik

WView /Edit

Toggle All »  Primary Key Primary Key Primary Key

Toggle All it «  Show in Data Quality Report Show in Data Quality Report « Show in Data Quality Report

Encryption

ik
1k

Encryption: Key

4k

Decryption: Key 50

1k

Choose Encryption Type

Decryption

1k

Choose Decryption Type s Choose Decryption Type = Choose Decryption Type =

Data “schema” automatically computed
based on data contained in uploaded file
0

Bookmark Bookmark Bookmark




Data Catalogue - a specific table

Friendly Name of Data Table

Deommicad M

Description

Records
55,160,005

Validation (VIMO)

Sed wt perspiciatis unde omnits iste Ratus emor s& voluptabem accusantium
doloremque lauvdantivm, tofam rem aperiam, eague ipsa quae 2b illo ireentore
wveritaiis ot quasi architecto beatae vitae dicta sunt explicabo.

Hema enim ipsam woluptatem quia voluptas sit aspernatur aut odit aut fugit, sed
guia consequuRtur magni dolores eos qui ratione woluptatem sequi nesciunt.

Nema enim ipsam woluptatem quia voluptas sit aspernatur aut odit aut fugrt, sed
quia conseguuntur magni dolores eos gui ratione voluptatem sequl nesciunt.

Connection String

server.database table. 12345

Heading?
a Code Name
0 Friendly Namse
a Descriptian
a Field Type
[i] VIMG
o Medrics

FRON_UNIT 20

Crganisation Code (Unit Code
of Frowider)

This is the organfsation code of
the health care provider. The
provider code identifies. .

Q, Whew More

char Size 3

all 100% vald Q wew
LF Top 10 values (s

[ |

valid

SPELL MUME

Hospetal Prowsder Spell Number

A number {alpharumenc) to
prowide a unique identifier for
each haspital provider....

Q Aiew Moce

Ink Size 4

Jl 100% vatid O iz

IF Top 10 Values Q Yiew

= wiew Min, Max, Mean ), Yiew

®
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e
%
e

I id Missing Cufiers

Fields
&

All Fields - A2 -

EF1_NUM

Episode Mumiber

A number used to idemthy
eplsodes uniquely, and is a
seguence number for each..

Q. Miew Moce
char Size 2

il aLazNvand a view

IF Top 10 ¥aiues a yiew

= View Min, Max, Mean T, Wiew

OPER_OT

A rumbe
pasition
to & path
0 Mew

Records Fields
55,160,095 9
15 Top 10 Values »®
all vimo x
1 93 98% I
valid ~ — 2 43 ™=
3 1o0zx% W
Invalid | 4 032% &
o 5 011%
Missing |
6 005% ¢«
Outliers | 7 0.02% «
8 o001% 0
9 0%
10 0%
ﬁ Datetime Range b 4

Start Datetime
1900-01-01
00:00:00

End Datetime
2020-12-28
00:00:00

E View Min, Max, Mean

Min Max
1 12
Mean

2. 18225767767603

Institute of Life Science
College of Medicine

x

Swansea University
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SAIL Split File Principal

Fila1

LY.

(Demographics) MHS Mumber 7 He
A Found, gat
NHS Murrbsar
Matching
: ~Not foun

wDs

File 2

Substtute Enc
String with
MNumber
[lookup)

WHS

Lirking
Number

MNull +

Lirking
MNumber

Substiute Enc

ALF_E + Link

[Clinkcal Data)

Additional Project level encryption of ALF_E - PALF_E

-
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Institute of Life Science
College of Medicine

Current ALF

Swansea University
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New ALF Process
NEW ALF

Extract WOS

Num from Jatching
Llor WDS Graph
Pairs)

Substitute Enc
String with
Nurmbar
(leokup)

File 2
{Clinical Data)

Matchi ALF2 + Link

File 3b
Matching Data

ALF2_E + Link

Swansea University
Prifysgol Abertawe
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RALF - ReSid en ti al ALF. Relevant as now we can pipeline address cleaning to improve matching
NEW RALF

Settings & Routing

Fi
{Demo,

+ LKPRN + Exra
Ad Bas ika

GIS User

QAS System

To SAIL

UKPRM = PAF
using PAF and Lookup

Address in WDS UKPRN =» PAF
Fead

File 3 Substiture
RALF2 + Link + RALF2_E + Link +

Data Numbear

' (lookup)

+ Link + Data ¢ RALF_E + Link
RALF + Link + Data ber RALF_E + Link

{lookup)

Swansea University
Prifysgol Abertawe
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1000 foot view of new linkage capability

Create matching pools.

All datasets fed into a pool will be linked to all other datasets in pool

where possible.

A matching pool can be linked to a “core pool” (latest version any other

pool), remove dependence of spine while keeping spine.

Linkage expressed as a graph of nodes with confidence weighting between

nodes
Clusters identified and numbered - Encrypted id is new ALF
Current ALF maintained for backward compatibility.

Pools retain data to enable linkage to any future data added, NRDA has

option to remove pool after linkage.

* ? ‘ﬂ:
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Key areas delivered by NRDA

« Security and Access control Probabilistic linkage

« User portal « Anonymisation
« Dataset management « Sharing and transportation
« Data Catalogue « Optional Modules

User Portal &

Data Quality

Trusted 3" Party

Data Catalogue

U Oo-WSOD

- . e
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3 initial configurations - plug and play single cable

Small (Development / Demo)
. Single servers everything on. 4 cores, 6gb

. Web site, Workflow engine, Modules, SQL Express, MongoDB, RabbitMQ

Medium (Single Physical Server)
. Single HyperV server, multiple v-servers for different roles. Dual 10 core CPU (40 virtual cores), 160GB memory, 6TB Disk
. SQL Express replaced by SQL server Standard 2012

. 10 special versions having extra modules for CliniThink NLP

Large (Four Physical Clustered Servers)
. Dual Server HyperV server, Dual 10 core CPU (40 virtual cores), 160GB memory, shared 24TB Disk

. Dual SQL server 2012 Enterprise, Dual 8 core, 96GB memory, 22 x 300gb local disk, SQL 2012 Server AG Cluster

Software : Custom software in C# .net 4 / MVC 4. RabbitMQ, MongoDB, RavenDB for Large version, GoodSync FTP Replication

Costs for medium version : Hardware plus licencing for Microsoft Windows Server 2012 Enterprise & Microsoft SQL server 2012 standard

Swansea University
Prifysgol Abertawe
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FARR @ Swansea - Capital Investment

UKSeRP
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Access Portal

End User Experience - Remote desktop to Windows 7 / Ubuntu shared/dedicated system

Loaded with scientific software, access DB, Filestore, all network services

Active Directory

e — AT -

| [ [ | | [ [ [ |
[ [ T | ]
[ [
[ |
[ | [ ]
Vmwareview | ‘=== —_— %
Connection Broker Dedicated configurable
[ ]
i

Specialist / Custom config
Two Factor
Authentication Server

Vmware View
Security Server
(VPN)

(x3)

Admin / Cohort Experience - Access to NRDA:-

control and load datasets,

control users, permissions & access

% SAIL DATABANK
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UKSeRP - Expanding

Additional SQL server 2014 AV cluster
Additional HADOOP Cloudera Cluster 5: ‘i‘

Additional PostgreSQL Cluster

Additional Remote Access servers (double)

Additional Virtualisation stack

Additional Natural Language Processing Infrastructure

Shared Infrastructure

‘ 0 . = y
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FARR - UKSeRP (quick overview)

« Expand Technical Platform

Double SAIL Gateway and increase power of each desktop
Add software e.g. SAS & Bl tools

Add SQL server 2014 3 node AG Cluster

Add HADOOP cluster - big data

HyperV clusters

IBM ICA / NLP

Additional 10 racks

« Additional management requirements

Now three database platforms
Selective delegated management and control

Multiple configuration and security models
IBM DB2 Warehouse SAIL VDI SQL 2012 Availability Group NLP HyperV HADOOP

HyperV Hadoop

HyperV

SAN
100TB

sQL sQL SQL
2012 Ent 2012 Ent 2012 Ent

V. Tape
SAN

DAS DAS DAS
21TB 21TB 21TB

" SAIL DATABANK s e =
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UKSeRP uses NRDA

k1
t B maiE e
\ PRUSEG  ary
f 3
i § Anonymisation |
) 3
§ Messs wusy  Probabilstic «....
! t Lirkane
%, H
% ¢
i
[}
3 W 1 Coticge P
i "I .
¥
i
i
M=
:
b3
5 2 EZ
g s s
8 E B

e

Actve Directory

T
[

®
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UKSeRP allow others to build on this infrastructure

Better ROI for funders
« Researchers can focus on doing research
« |T specialist run the IT

« Better performance from combined infrastructure

——— Datal Infrastrlictlire ——
P —— P —
g B

LS . S £
', SAIL DATA BAN K Institute of Life Science . il




Programme bring data in and choose platform
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Provide remote access, automate data loading and
management, governance, control
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Bring in any extra/bespoke infrastructure

HPC / Bespoke Infrastructure

Remoite Aceess

Desktop Images / Software

ABpliEinee

—— Data Infrastrlictilie
“

Infrastructure

» =
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Environment can be shared

HPC / Bespoke Infirastrlcture

Remote Access

Desktop Images [ Software

‘ Applianee

Datalnfrastructile .
e
| I—

Infrastructure

% SAIL DATABANK
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Why such a disruptive technology  montns to buita

SAIL Databank has/will/is becoming an instance of UKSeRP

and fully dependant on Data Appliance

Remaote Access / VD

Other Maior Proeram me .
SAIL DATABANK — _
‘ | —— ﬂ
\ 4 I 4
- é & — Ui Additional
Bl / anagement ana Data
NP HADOGCE BVIDE
Compute Oqd
File Splitting &
Separataion
O

- A Data Me and Data
Versioning Data Catalogue .
Do ento Qua eporting transportation
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UKseRP is born

SAIL CIPHER

Significant Infrastructure,

IaaS Policies and Procedures,
Information Governance,
Knowledge & Reputation

®
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UK Secure e-Research Platform (UKSeRP)

» Large scale data and compute platform
* Performance and scale

* A remote access analytics platform
» Best practice: data management, security, governance
» Suite of standard and bespoke data analytical tools
» Accessible across UK and internationally

» Leaves data ownership with the cohorts/programme
» Each ‘controls’ slice of UKSeRP
* Devolved account and access control
* Information governance remains with cohorts/programme
» Brings together data for DPUK across cohorts

. Enables researchers to focus on the science Reduce Costs, Reduce Risk

2 SAIL DATABANK rovsesgirfrinhoal
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Wider Governance Models (deviate from SAIL’s chosen model)

Governance

NRDA

Data

‘ . - /
2 SAIL DATABANK Coege o Metcne s B
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Natural Language Processing (NLP)

Two Different Approaches
« 10 NRDA will carry CliniThink with a licence of 1 million documents
across all appliances

« Large capital investments in a small IBM Content Analytics (Watson)

» Redaction gives an undefinable confidence ! So system will run more in
the NHS and in the University

- " . .
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As we effective scale up changes are required :-

Service management (ITLv3)

« 1SO 27001:2013

* BIL4 server room and BIL3 building & Pan Government Accreditation
« GCHQ Approval - Security Clearance SC (my team)

« Technical Responses

3 Data centers moving to 10GBe

4 different vender firewalls (min of 2 at perimeter)

DR Solution

Full system Center deployment

IPS / IDS / Pen Testing

SEIM implement NSA guidelines for AD

Secure Building - taking control of door access system (swipe in/out) and digital CCTV georeplicated
Configuration managemet. Build Servers + Octopusdeploy. Linux - Anisible, Windows - Puppet / MS DSC / SCCM

- . .
2 SAIL DATABANK College of Medicine




Health Informatics Group
ESRC ADRC - Wales

« ADRN is a UK-wide partnership:

* Universities

Government

National statistics authorities
Third sector

Funders

» Researchers

 ADRC-W one of four centres
 £8m investment from ESRC

« Part of the focus on governmental
data sharing

» Information assurance and privacy
protection

®
'f SAIL DATABANK

Administrative Data
Research Centre
Wales

Secure environment for research

Using SAIL infrastructure in Wales,
with UK SeRP

Aimed at UK social researchers

Help accredited researchers carry
out social and economic research

Help to using linked, de-identified
administrative data - information
which is routinely collected by
government organisations.

Institute of Life Science
College of Medicine




ADRC

Use of previous investment in systems / knowledge / development

Very similar to FARR at the 1000 foot view, lots of differences in detail

Lots of time on perfecting the design of the wheel - must be a better design than square ???
These dataset have not be shared at scale before - lots of nervousness

Not a repository model Security

Compile dataset - Do research - Publish - Destroy Much higher security requirements -

Data is transitory and specific to a project All researcher must have Safe Researcher Training / Cert

Data Linkage System Admin / Developers - Security Cleared

Safe Setting - linking to Cardiff, Bristol
New linkage capabilities in NRDA required

NRDA and new linkage

Possible Encryption at source with linkage

based on encrypted demographics

®
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Data Science Building

* New building solely for MRC / ESRC

* Whole building considerably more
secure/controlled than any existing
buildings.

« A £8 million 2900 sgm purposed-designed
building.

* Focus on health and administrative data

research unleashing the potential of large
scale data.

« Six floors including offices, conference and
meeting rooms, high security IT research
labs and server room.

« High Performance Computing architecture
to support safe and secured sharing of large®
scale data.

« Adjacent to ILS1/1LS2 and Singleton
Hospital sites

-
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Dementia Platform - DPUK

What is the Dementias Platform UK?

DPUK is a UK powerhouse for dementias research designed to fast-track scientific
understanding, treatments and the prevention of the disease.

Established by the Medical Research Council (MRC) in June 2014, it is a £53
million collaboration between universities and drug companies to transform the
best dementia research into the best treatments as quickly as possible.

It combines the power of different types of population study to compare healthy
people with people at all stages of dementias and can be used to look at how this
is affected by other conditions that people may have.

®
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DPUK - expand
WP2: Shared Space Concept

Dementias
Platform

\_ spacefor /
project

Cé6
Data

-
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DPUK - Dementia Platform UK

Image storage, HPC Cluster, Transmart, EMIF

| | |
| | | .
| | | Data Appliance
: Load balancer : Load balancer :
| | |
o Data Model Symantec : -
= | | | Incoming
E}_ Job Scheduler | TransMart | Transformation Harmonisation i
2 | E | |
a | | |
= I I I
> | XNAT |
| DICOM | |
| l |
| | |
| | |
Il 1 1
o Compute Compute
2 Node Node
Q Storage Storage PostgreSQL PostgreSQL
B 360TB 360TB
©
E
10 to 15 server,
Open Stack Intel 40 core, Storage Storage »> BakauP dizied
96GB+ each 360TB 360TB Infrastructure

L J e
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DPUK - Imaglng WP (recently awarded central hub contract)

y

4 )

Data catalogue

\ J
1

* O
i Cetral Hb ) /’E@Fr
) (i) () (o) ()=

-
|\ J
Y

Cohorts
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Health Informatics Group Ms*

UK Multiple Sclerosis Register REGISTER®
» Ground-breaking study designed to « Secure web portal with mobile
increase our understanding of compatibility

living with MS

« Unique disease register of people
with MS in the UK

3 data sources:

« Regular, direct contact with PwMS

« Regular Quality of Life (Qol)
measurement & reporting

o « "Gamification”
* Clinic e-systems + High buy-in:
. * 12,390 MS patients (out of a
* Direct from PWMS (or PROMS) projected 100,000 across the

Data protection and privacy UK) have signed up

Informed consent

* Routine data

-
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Cloud Infrastructure

for Microbial
M RC Bioinformatics

* £4m investment from « Capacity >1000 virtual
MRC research servers

« Swansea, Cardiff, « Compute cloud for
Birmingham, Warwick academics
Universities « 2.880 CPU cores

* Large in CPU or Memory . 4PB storage (2.8PB
servers as host servers usable)

« OpenStack VM Stack

'f SAIL DATABANK oo
Prifysgol Abertawe




https://www.climb.ac.uk

CLIMB - plug into the side

CLIMB is a collaboration between Birmingham, Cardiff, Swansea and Warwick
Universities, to develop and deploy a world leading cyber infrastructure for

microbial bioinformatics.

Provision of high memory or high CPU count VM “servers” for research groups

At Swansea: -
2880 vCPU

Sewvice Nodes Std Conpute Std Conpute Large Conpute CEPH Daemon CEPH Replication

IBM %4650 M4 IBM %3750 IBM 3750 IBM %3850 X6 PERA20 PE R420
5 O TB Me mo ry 1) 123) {30) 08) ) ?

4 x E5-4610v2 8C 4 x E5-4610v2 8C 4 x E5-4850w2 12 E-2408v2 4c E-2403v?2 4c
400 TB SAN l 155(-?5 511("15 l.sl"ﬂ 8?[) BTI)
\
1.4 PB storage
rocade N Brocade VDX 1
b7 7
O(% s O%@
\ k\\
) ) N e e
Cluster: 4 Identical Sites e —
- T ] I —
GPFS Servers 1EM Slanmm V3700 desks Brocade vyatta Brocadl! vyatta
B s S
Goal : 1000 VM’s et © o
E5-2608 4c G0 x ATB NL 5AS
Bigh {1.4PB raw)
12 x ATB SATA

Chedkpoint / Cisco 2

-
% SAIL DATABANK
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UKSeRP so far

Production Planning Discussion Opportunity

ALSPAC

N

SAIL - Bring in - Data controller Ind
ADRC - Bring in - Project Use - Destroy G '
.2 oV.
DPUK - Bring in - Data Owner control access Board
MS - Bring in - mix of controller and devolved oar
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The joining up of efforts and re-use is absolutely critical

Remote Medical
NRDA Images

Systems Devices

Routine Bespoke Research

Free Text Data Data Image Rep.

Compute Image
Cluster NRDA

NRDA

Doc/Meta Structured
Data Data

SAFE Share UKSeRP — Research Platform




use is absolutely critical
Images
Research
Image Rep.
Image
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Research
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Image

=
—
(@)
y—
JHEY
Y
(a R
_c
O
—
(q0)
(0]
(%]
Q
o
_

)
\

F

-
-

-

ing up of efforts and re-use is absolutely critical

R

.

.
-

join

The

SAFE Share




ing up of efforts and re-use is absolutely critical
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The joining up of efforts and re-use is absolutely critical

Remote Medical
NRDA Images

Systems Devices

Routine Bespoke Research

Free Text Data Data Image Rep.

Compute Image
Cluster NRDA

NRDA

Doc/Meta Structured
Data Data

SAFE Share UKSeRP — Research Platform




Building on opportunities

1. Need to act like an Entrepreneur, see the generic opportunity and

grow capability. Allow enthusiasm to dominate ©
2. Hard to achieve give university / NHS environment

3. Can get complicated - must deliver 100% what funders want, it’s a

question of how ©

Example:-
DPUK UKSeRP stack, decided to put XNAT in as was interesting and might be useful (just virtual machines anyway)

Enthusiasm to understand this world and demonstrable competence to support large architectures, awarded the
DPUK central imaging hub contract. Now have larger infrastructure.

ILS2 / NHS Wales need research imaging capability - resell this capability to these efforts, use resources to expand
infrastructure. Cost to University and NHS considerably lowered. Opened up opportunities to get involved in this

type of research. MS project how has imaging capability which it could not afford previously
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The tour of my world ends here !!




