per-cip-i-ent (or-sp-nt)

adj.

Having the power of perceiving, especially perceiving keenly and readily.
n.

S E A G A T E One that perceives.
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Introducing:
Seagate

Cloud Systems and

Electronic Solutions
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You Probably Think of Seagate as
a Hard Drive Manufacturer...

» serves many types of customers and businesses

* We are this AND | = has deep expertise and unique IP in storage and
also a company that | data management
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Seagate Drives




¥

+ Flash and Controller \cquisition
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+ Data Protection & Clc ces via EVault Acquisition




What It Means to You

PLATFORM
PROFESSIONAL
SERVICES

HYBRID SOLUTIONS

Broad solutions portfolio that scale as customers need

SYSTEMS Ability to combine silicon, component, system and software
innovation in new ways

Backed by world-class operations and supply chain and long-
term financial strength and operations expertise
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Strategic European

Development Partnerships

EOFSH! i Bt

b M@teCw European Open File System Society Y o

CERNope.nIab
AUOS
< P AR BIS

EuROPEAN Department for
TECHNOLOGY PLATFORM

* - * T rouscHmOmMANCE Business Innovation
COMPUTING o
& Skills
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Future

Big (Massive!)
Data Analysis

Exascale
Computing

Exascale Data Centric Computing
(Big Data Extreme Computing, or BDEC)

We cannot just build storage for Exaflop scaled processing

we must accommodate the Ingest, Store, Process and
Management of extreme amounts of data

@ SEAGATE 23/6/2015 13




Data Centric Computing

A Perspective

Science Paradigms

= Thousand years ago:
science was empirical
describing natural phenomena
- Last few hundred years:
theoretical branch [ E

using models, generalizations

- Last few decades:
a computational branch
simulating complex phenomena
= Today: data exploration (eScience)
unify theory, experiment, and simulation

— Data captured by instruments
or generated by simulator

— Processed by software
— Information/knowledge stored in computer

— Scientist analyzes database/files
using data management and statistics

@ SEAGATE Source: “The 4th Paradigm” - report from Microsoft Research



Data Centric Computing : Big Science

Medicine : Exascale to tackle
mysteries of Protein folding

Biology : 8PB for 100M Neurons

s par gt e G e
DR o ol e R BRI
~ 575 i £ e % AR $

pee . .
@

Astronomy _ _
SKA:100PB - 3EB/yr Industrial (eg:Oil and gas) Climate change effects

Visualizations and Volume
@ SEAGATE rendering



Data Centric Computing
HPDA(High Performance Data Analytics)

Automated Fraud Detection Social Network Data

Analysis

HPC for Big Data
Analysis

Smart Grid Data

@SEAGATE

Sensor Network Data



Knowledge Discovery in Data Centric Computing
The Links between Exascale I/O and Big Data Analytics

.

Exascale 1I/O

Data Generation
(Supercomputers)

Extreme 1I/0 Rates & Volumes

o

Big Data Analytics

Data Generation Data Processing
(Instruments, Sensors, etc.) Extreme I/O Rates {Pre!l?ost, 'Trarisiormatlon,
& Volumes Visualisation, etc.)

Feedback into
Simulation

Innovation Insights / Data Analytics

(Predictive Analysis,
Data Mining, etc.)

Discovery / New Models

@SEAGATE



Key Solution Requirements
Dimensions of Needed Innovation*

Data Processing
Management and Analytics
Innovation Innovation

Data Storage

Innovation

A “Percipient” Storage & I/O Oriented Solution

* Based on Research Priorities for Storage & 1/O identified by the Strategic Research Agenda(SRA) for
Europe being continuously developed by the European Technology Platform for HPC ( ETP4HPC)

@SEAGATE



The Quality of “Percipience”

/ { “PERCIPIENCE” ] \

The Old Paradigm The N ;
‘|solated’ Storage & e New Paradigm

Computing Having a homogenous view of

data anywhere/everywhere
@ SEAGATE




Data Storage

Balanced 1/O: Graceful scaling with
compute.SIde /nnovatlons Objects

eS|I|encReI|ab|I|t Hierarchical check
pointing & High Availability Schemes

Deep 1/0 tiers: Incorporating future
NVRAM Technologies

Data Storage
Innovation

Autonomics: Dynamically Provide
appropriate “Containers” to apps, etc.

tndardised APIs:
For Apps & for data storage infrastructure f
(Eg. Object Storage)

@SEAGATE



Data Processing and Analytics

Extreme Data Processing: incl. Big Science
Experiments, need advanced Big Data

Analytics Methodologies

Active Storage: Storage Systems with

Data Processin g compute capabilities

and Analytics
In-situ data processing in the /O

Innovation stack/infrastructure (eg: Network)

Energy Reduction Strategies:

Computation takes less energy than data
movements

@SEAGATE



System_& Data Management

:

|||||
200 400

e Sectors

Z00 400

OIrade riade - L
System & Data any Laye
Management : S i —
Innovation Differe : 0 the same data h
> eq: PO ) otCD)
: S : . e

Plug-in Frameworks for adding data

management “apps”
@ SEAGATE




A Percipient Storage Architecture

Compute Pool

‘Big Science’ Experimental Data Centric
Facilities Cloud Compute
Data Ingest / Read Out Applications

! 1

[--- Object Based Storage API ---]
UNIFIED OBJECT BASED STORAGE INFRASTRUCTURE

STT-RAM Pool

‘ (e ; RRAM Pool
[ High Performance Scratch Storage Scratch Storage
Pool
[ Archival Archival Pool
—

Programming
Models/Workflows

SEAGATE



Advanced Object Store in Percipient Storage

Object API (Includes Legacy Support and Extensibility)

Containerisation Ubiquitous Function Advanced
Caching Shipping Resource Mgmt
o odis Distributed Degraded mode | Advanced Views
y Transactions availability and Schemas

Exascale I/O and Data Centric Compute Capability

CORE Object Store (Basic Object |/O and Key Value Store)

@SEAGATE

Advanced
Object
Store



Malcolm Muggeridge
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