


Agenda

Company
L LYY .
R T, Drivers and Changes
", LT e .
LR TR 1] 1 s (13 77
s 90 Core of “our” business
s L BT ) .
NN e - Data — Analytics- Governance
Lieen ab e o oL
u_;rlll_l' ne “0ee Summary

_ " TERADATA



Teradata Company Background

Providing the world’s best analytic data solutions to drive
competitive advantage for our customers

SR o L :Mﬂm " % ’ {

CYlG N 5

Enabling data-driven business

Corporate Vision ‘ Mission

2 600+ CUSTOMERS |n 77 COUNTRIES TOP 10 public U.S. software company
+ Member of
10000+ EMPLOYEES v 4 2P £00

Financially STRONG and GROW|NG (Revenue of $2,732M)

| End-to-End Solutions and Services | Industry Expertise and Experience | Data Analytics Leadership
« Data warehousing * Financial Services » Healthcare * Deep expertise
* Big data analytics * Communications * Government * Analytic engines
* Marketing applications * Retall » Travel/Transportation * Advanced algorithms
* Manufacturing * Media/Entertainment * Industry acclaimed
* Healthcare * Energy/Utilities

What Does This Mean For You? TERADATA.
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Personalized medicine and..data
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Figure 2. Percentage of patients for whom drugs are ineffective. (Source of data: Spear, B.B_, Heath-Chiazz|, M., & Huff, J. (2001).
Clinical application of pharmacogenetics. TRENDS in Molecular Madicing, 7(5), 201-204.) (Note that lack of efficacy in a given patient
may reflect a complex interaction of factors and can also result from inadequate or inappropriate dosing regimens of a drug that would

otharwise ba affective, as well as lack of adeguate patient compliance.)
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Figure & - Virtually all human diseases. except perhaps trauma, have a genetic component.
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Figure 1. Repi ion of the trial-and. or ong-dose-fits-all app VErsus p i licine. The left panel shows
a situation in which everyone gets the same dose of a drug, regardless of genotype. The right panel shows a personalized medicine
approach in which the dose of the drug is selected based upan ical, and therefore pt ical, variability of the metabolizing
enzyme. (Source: Xie, H., Frueh, FW., (2005). i ps toward p ized medicine. ized Medicine, 2(4), 333,
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Personalized medicine
IN the most extreme

Examples of “Personalized” Medical Devices
Tinnitus masker is personalized by the manufacturer to patient finnitus. The
tinnitus treatment custom-tailors the audio signals to suit the individual patient's
hearing requirementis
Pedicle screw spinal systems- Spinal systems consisting of a rod/screw/hook/
connector kit are assembled by a surgeon to accommodate a patient's unique
anafomy/physiology using MRI/CT imaging.
Software-based quantitative EEG analysis to predict an individual’s response
fo various psychotropic drugs. The device provides the probability of response to
various medicafions to guide clinician in decision making.
The Zenith Fenestrated AAA Endovascular Graft is indicated for the
endovascular treatment of patients with abdominal aortic or aortoiliac aneurysms
having morphology suitable for endovascular repair. The fenesirated device allows
for treatment of patients with shorter proximal neck lengths (i.e., length of healthy
aorta between the renal arferies and the aneurysm) as compared to those who can
be treated using other endovascular grafts. Each device is tailored to the patient's
individual aortic anatomy with openings in the graft material placed appropriately to
maintain blood flow to branch vessels of the aoria.
The Artificial Pancreas Device System is a device under clinical investigation
that automatically monitors patient glucose levels and delivers patient-tailored
insulin doses in people with diabetes. A computer-controlled algorithm connects
the continuous glucose monitoring sysfem and an insulin infusion pump to allow
continuous communication between both devices and deliver a personalized
treatment based on individual glucose patient readings.

.o Sionnana

3D Printed Tracheal Splint
Physicians at the University of Michigan and
Akron Children's Hospital utiized a computed
tomagraphy image, computer-aided design,
and 30 printing fo create a bioresorbable
airway splinf fo treal a criticaly-ill infant with
tracheobronchomalacia — a life-threatening
condition that ocours when the ainvay walls
are waak and the airways collapse during
breathing or coughing.

The "personalized” fracheal splint for the
patient was consiructed based an CT images
of the patiant’s airway and lungs. The device
itseif was “printed” by the 3D printer using
polycaprolacione (PCL) — a degradable
malerial that, over ime, will dissolve,
allowing the body to heal and grow around

it. Upan receiving Institutional Review Board
approval for use under FDA's emergency-use
provisions, physicians successfully implanted
the tracheal splint averlying the patiant’s
airway, basically creating a placeholder for
the cells fo praperly grow around it. One year
after surgery, imaging and bronchascapy
shawsd an opsn airway while full resorption
of the bioresorbable stenf is expected fo fake
3 years.

Thiz slary sarves as a powerful example
of how parallel advances in multiple fields
can come iogether fo result in extraordinary
advances in personalized medicine, and
offers a glimpse info & future where truly
individuaiizad. jcatly ific devi
may become a sfandard part of palient care.

Figure 1. Mlacement of the Printed Airway Splint
iin the Patient.

Panel A shaws the airway in exgiratian before
placement of the splint; the image was reformatied
wilh minimumsiniesity projectian. Panel B shows
patient-specific comauted tomegraphy-based
design of the spiint (red). Panel C shows an image-
sirway withoul the splinlin place, and Panel D
shows the £ast with the =plint in place. Panel £
shewes intraoperative placement of the spiint (green
amrow) overlying the malacic left mainstem bron hial
segment. SVC denoies superior vena cava. Panel F
shows the bronchoscopic view, from the carina, of the
ledt mainstem bronchus after placement of the splni_
Parsl G shows the airway in expriration 1 year after
placement of the splint; the image was refarmatied
with minimumsintensity projeciion.

Fram: Bioresocbable Airway Splint Crealed with a Three-
Dimensional Printer N Engl J Med 2013; 36&2043-2045.
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And more...

Gumt ™

Die Qualitdt des Zircher Trinkwassers 2012

cystic fibrosis adull-onsel diabetes AIDS

Figure § - Virually 2l human ciseases. except perhaps frauma. have a genetic compansnt
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EHR...

imshealth

INTELLIGENCE APPLIED.

500+ million

patient-anonymous records

reerrreeew
ey

100,

supp ers
716,000

reporting facilities

1,400,000
products

| healthcare

transactions
processed annually

i CPRD

MORE DIMENSIONS TO DATA

CPRD observational data contributes to research in the following areas:

Medication and devices

w Drug utilisstion, complisnce and persistence
= Pharmacovigilsnce
- F'har!nauuepudecnmlogy

Health care interventions

= Comparstive sffectivensss ressarch

Qutcomes
= Clinical outcomes
= Pstiant Reported Outcomes

8

Public health research
= Epidemiclogy

® Heasith Services research

= Risk management ressarch
= Risk-bensfit research

= Risk score development

Cutting edge research
= Ciinicsl trisls
w Genetic. geno-phena studies

CPRD observational data resources and
services

= Disesse snd drug registers

® Pan Eurcpesn and US dats

FDA wants to use EHRs to assess

drug side effects

January 16, 2014, by Kevin McCarthy

TERADATA.



Agenda

Company
L LYY .
R T, Drivers and Changes
", LT e .
LT 1 s (13 77
s 90 Core of “our” business
s L BT ) .
NN e - Data — Analytics- Governance
Lieen ab e o oL
u_;rlll_l' ne “0ee Summary

_ " TERADATA



A new system and a new syste...

10

New data categories (‘non’ structured)

New analytical tools and methods (MapReduce,
SPOTFIRE, R....)

New modeling tools (SAS, R, ...)
Validation cycle takes time (several months)
URS/FS/DS built on ‘ideas’ (documents)

Data integration performed with different technologies
and different ways (semantic not aligned)

Code lists and references in different versions (WHO,
SNOMED, ...)

Time-dependent analytics not always possible
Geographic analytics not always possible

Public data integration performed several times
(governance)

» Data integration impacts those
who do not profit

* Internal standards
* CRO connectivity and usage of
analytics not easy to handle

(access rights etc.)

« Transactional systems change,
provide their own reporting tools

Reporting
environment

Data integration

Data feeds

Project A delivers
System A

Reporting
environment

Data mart

Data integration

Data feeds

Project B delivers
System B



A new system and a new syst

Statistics

Mart
1.3

Preclinical
Safety

.\ global

Standard Performance Screening
reports reporting analytics

Research Assays High
experimental Throuput
outcomes Screening

Animal exp.
results

Screening

ELN/ELAB SW

Winnonlim

Compound Patent
database database

Compound
registration
and mgmt

EXTERNAL DATA, Codes References etc.

Genome
analytics

Genome
repository

Images
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UNIFIED DATA ARCHITECTURE

REAL TIME PROCESSING

INTEGRATED DATA WAREHOUSE

DATA
PLATFORM

TERADATA
PORTFOLIO FOR
HADOOP

TERADATA DATABASE

INTEGRATED DISCOVERY PLATFORM

TERADATA ASTER DATABASE
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User requirements in a nut-shell

Process related

System related

Governance
Traceability
Data access control
Data version control

TERADATA.



System related
UNIFIED DATA ARCHITECTUF

GOVERNANCE & INTEGRATION TOOLS

MANAGE MOVE ACCES
e Governance

* Traceability

« Data access control
 Data version control
» Performance control

£=— INTEGRATED DW

DATA Business Intelligence

PLATFORM

Images Predictive Analytics

Operational Intelligence

Audio Fast Loading

and Video

Filtering and
Processing

Machine
Logs

Math
and Stats

’ DISCOVERY PLATFORM

Text Online Archival Data Discovery

Path, graph, time-series analysis Languages

Web and
Social

Pattern Detection

ANALYTIC
TOOLS

S0OURCES



New analytical approaches

Forecast of Dengue

Data. Températures et précipitations e T it
Wikipedia search o urame
« Google Trends | .
* Meteorological data E -
* Twitter b . WL
* Existing case reporting = i
« Future: Topography, and population SRS :
density i x
Carto taux de dengue Mow: Toxs Nenooe o i - o |
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And visualizations

Appearance

Properties

File

Forms Accessed by Sane Web User

*PRESS STOP WHEN SATISFIED VATH LAYOUT  * HOVER OVER NODE TO SEE NEIGHBORS  * USE MOUSE WHEEL TO ZOOM  * CLICK AND DRAG TO PAN

e .

Layout Stopped

Layout Mode
Gravity
Scaling Ratio
Edge Influence
Strang Gravity
Attraction
LinLag Mode
Repulsion

FORMATTING.

Reset Zoom
Color Theme
Scale Nodes
Filter Nodes
Scale Edges
Label Threshold
Mode Label Size
Edge Label Size
Edge Type

Edge Labels
Edge Decimals
Self Ref Nodes

>

Preset 3 [3]
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Most Frequent "No Surgery” Proc Code Paths

= sets it
w415
Tt e
o450 sos0t
sost
soa0r o]
90808
soutr
sonar
30
s, 80205
w5510
. osats
RESLH Eteor
soez
5025 #5025
s9006
2610 sson 9010
ssa0r
sasss
i o
il Tos
w20

EEREE

iit

HO_SURGERY



Process related

Ad hoc integration and analysis |

~ Self Service B

/ Viewpoint “‘\

'\ Data Lab

\ Production
Data

/ v'Load experimental, untested data from external
/ sources

/ v'Rapid prototyping, exploratory and experimentation
/ analysis

\ . v Easily join to production data
18 TERADATA




Internal data sources Data integration layer The analytical layer

—.

l Adfustable Control Limit Scale. u £ oo

——
- _ SR _ i ||
] — s I
e .. \
e - il -
i E ' byt
3 o . - TR TR
i i - g
R W
e H
0

i

External data sources
e

i

-

19



Internal data The analytical layer

sources
— I Data lab extension i

-

External data R — e '

sources URS

The analytical layer

Internal data sources

Data integration layer — |

I | TERADATA




The URS is the result of a pilot
The pilot controlled by a business ®
process

Performance
lification (FQ)

N —

This part should be provided by ‘standard’ qualified tools (we
are not validating WORD, EXCEL....)



Across the organization with a well controlled

environment

- Teradata Database

Marketing Sales
Lab Group Lab Group
L Campazign Americas
— u’ Lab — n‘ Lab
Promotion 3 APC]
- u Lab — u‘ Lab

 LaBs |
h‘ EMEA
- Lab

22

Data Scientist
Lab Group

£ Risk Analytics
—h’ Lab

. Customer
— h' Segmentation Lab

fﬂ Jills Personal
r— Lab

TERADATA
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Access to any data: Teradata QueryGrid™

TERADATA
DATABASE

—

— 3
>

HADOOP

Push-down
to Hadoop
System

TERADATA
ASTER

DATABASE

A}

TERADATA

DATABASE

RDBMS
DATABASES

MONGODB

DATABASE

——1

COMPUTE

CLUSTER

SQL,
SQL-MR,
SQL-GR

Multiple
Teradata
Systems

Push-down
to Other
Database

Push-down
to NoSQL
Databases

Run SAS,
Perl, Ruby,
Python, R
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Agility by assured performance: In database analytics
e.g. with USing SAS (Storing data in a performing database)

SAS Analytics
SAS Analytics

Small Result

.—. Large Result
Set

System related

Holding any kind of data

Growing / scalable with the needs
Workbench of analytical tools and
combination of it

Governance

* Traceability

 Data access control

 Data version control
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Agility by assured performance: In database

SAS Only SAS + Teradata
% of
Business # of SAS| X Times
# Line SAS Log Name Steps| | Days| Hours| Minutes| | Days|Hours| Minutes| |Only| Faster
lloscar oscar_mdcd_v3.log 945 9.6| 231.6 |13,894.1 1.83 110.0 1% 126.3
2|GE mk_text observation f sort.log 3 4.3] 103.0 | 6,178.0 3.8 0% 1,625.8
3lingenix dcf ~ i3 _qgc.log 3,401 15.1 908.2 45.8 5% 19.8
4lhumana humana_dups.log 28 5.6 333.3 18.8 6% 17.7
analysis ~

5lingenix 100 _indentifying initial patients.log 12 1.7 99.4 1.5 2% 66.3
6lingenix analysis ~ 200 _extracting_mx_claims.log 11 1.1 68.1 1.0 1% 68.1
7lingenix analysis ~ 210 _extracting _rx_claims.log 12 28.5 0.4 1% 71.3
8lingenix dcf ~ mk_s2009 r12g2.log 20 1.6 98.2 3.8 4% 25.8
9|ingenix dcf ~ mk s2010 r12g2.log 20 1.5 87.8 3.6 4% 24.4
10jingenix dcf ~ mk_s2011 r12g2.log 20 1.0 61.8 3.4 6% 18.2
11jingenix dcf ~mk m2011 r12g2.log 20 56.8 2.3 4% 24.7
12ingenix dcf ~ mk_r2011 ri12qg2.log 20 41.9 3.3 8% 12.7
13|pharmetrics [130 af all claims.log 12 1.7 101.2 4.7 5% 21.5
14|pharmetrics |[110 af claims.log 6 52.0 2.7 5% 19.3
15|pharmetrics [183 table8d.log 43 30.8 34 | 11% 9.1
16|pharmetrics |183 table8b.log 39 30.4 1.5 5% 20.3
17|pharmetrics [162 table2b.log 30 20.6 2.8 | 13% 7.4
18|pharmetrics |182 table8d.log 43 23.8 1.8 8.% 13.2
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In-Database Analytic Tools and Partners

Reporting and OLAP Advanced Analytics

TF_RADATA Mnrosmegy TERADATA. [E) o=z~ woe
Business Intelligence Optimizer BestIn Business Intelligence Warehouse Miner
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User requirements in a nut-shell: process controlled by

partner software

Process related

Data V.1.4

27

Output 1.1

Was produced with Program 1.3

Using Data V 1.1
By individual X
At date. xy

entimo




Agility in clinical: Become visionary...

Disease

Management Patients

HR/Benefits I ———————
___ Patient/Consumer

. Prug/MeEica! -

__ Sales/Marketing
___HR/Benefits

TD offers the data model
And the technology
To expose the data set stored once in different formats

e enterprlse view
0 TERADATA.
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Teradata LS-LDM Overview

Subject Areas Covered

Life Sciences Activity
Life Sciences Adverse Event
Life Sciences Biologic Entity

Life Sciences Conceptual Model

Life Sciences Development
Life Sciences Document
Life Sciences Ethnicity

Life Sciences Fact

Life Sciences Material

Life Sciences Measurement
Life Sciences Minor Entities
Life Sciences Product

Life Sciences Project

Life Sciences Protocol

Life Sciences Race

Life Sciences Recruitment
Life Sciences Regulatory
Life Sciences Research

Life Sciences Standard Coding
Life Sciences Strategy

Life Sciences Study

Life Sciences Study Event
Life Sciences Genomic

Account Budget
Activity Based Costing
Advertisement

Bid

Channel

Claim

Contact

Contract

Customs
Demographics
Document
Equipment

Event

Forecast

Geography

General Ledger
Goods Receipt
Human Capital Management
Inventory

Invoice

ltem

Legal Case Management

Location
Measurement
Multimedia Component
Party

Plan

Point Of Sale Register
Privacy

Procurement

Project Resource
Promotion

Return Management
RFID/Track And Trace
Sales

Shipment

Survey

Time Period

Trait

Warranty Management
Web

Work Order

Work Process

TERADATA
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Foundation for agility

* The system should enable
where ever possible business
process based extensions
rather than IT-projects and
System-diversity

Empower the business

System related
Holding any kind of data
Growing / scalable with the needs
Workbench of analytical tools and
combination of it

Governance
* Traceability
« Data access control
« Data version control
» Performance control

TERADATA.
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