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Cognitive computing by Watson

* Understanding rather than processing data
- Self learning
« To make better decision based on self learning IT

Watson can understand.
Watson can reason.
Watson can learn.



<

% The Watson that competed on Since then, Watson has grown By the end of 2016, there will
Jeopardy! in 2011 comprised what to a family of 28 APls. be nearly 50 Watson APIs—
is now a single API—Q&A—Dbuilt with more added every year.

on five underlying technologies.

Question
& Answer

S
Natural Language
Processing

Machine Learning
Question Analysis

Feature Engineering
Ontology Analysis

#CognitiveEra




@ IBM Spectrum Storage

Empowering the Oncology Community for Cancer Care

o UNC

LINEBERGER

Quest

i||um|na@ @ Diagnostics

EZBROAD

INSTITUTE

NEW YORK

GENOME CENTER®

4 Best Doctors:

2 US. Department

£ of Veterans Affairs
Clinical ,
: Y \ Bumrungrad
NEL OnCOlOgy (@ International
Froedtert Y Ai}%%'fﬁg;& Matchlng HOSPITAL

MAYO A Manipal
CLINIC NIV Hospitals

> 7HT 2y
’ Gachon University Gil Medical Cen

o Copyright IBM Corporation 20watson Health’s oncology clients span more than 35 hospital systems

$ Memorial Sloan Kettering
. ) Cancer Center
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“In 30 percent of the patients
Watson found something new.
So, that's 300 plus patients
that Watson identified a
treatment that well-
meaning/hardworking group of
physicians hadn’t found.”

-Dr. Ned Sharpless, UNC
as told to 60 Minutes






@ IBM Spectrum Storage

Agenda

« Datenexplosion und die damit verbundenen Herausforderungen
« Speicherkonzepte

- Data Sharing heute und morgen
» Speichertechnologien

© Copyright IBM Corporation 2016
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@ IBM Spectrum Storage

Data are growing

Google:
Facebook:

loT 2017:

Healthcare:

Per hospital:
Autonomous driving:
until 2020:

Aviation:
A350:
A380:

© Copyright IBM Corporation 2017

+1PB /daily
+4PB/daily

8 Milliarden Device

+ 3TB/daily

+4TB/daily per Car

6°000 Sensors = 2.5TB/daily
over 10‘000 Sensors
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Physician

Ninital |
Ninital |
Ninital |
Digita
Pathology

Patient

l\\n

Surgec}n Specialist

l"‘ ~YaT- |
Gene
Sequences

© Copyright IBM Corporation 2016
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@ IBM Spectrum Storage

Wir generieren Daten

Healthcare Industry is dealing with data overload

(Bahavior, Socon-economic, Ervironmental

60070 of determinants of health 1 1 OO Te |abyteS
Volume, Variety. Velocity, Veracity

Generated per lifetime
Genomics data
300/0 of determinants of health

6TB
Volume

Per lifetime
Clinical data

1 OO/O of geermunants of haaith
Variety

0471B

Per Metime

I Watson Health

© Copyright IBM Corporation 2017
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Technology disruption is transforming the IT industry

IBM Addressable Market ($T) E‘ “Smart modules” top

— Investment by ‘18
=~ — Gartner
25 -
Cognitive I 0/
solutions 50 0 -
20 7 Ne(:/v Markets of developers to embed .}ﬁ
25% CAGR cognitive into apps by ‘18
CIOUd IT e - IDC
15 T . v
b Tl‘aditional IT market i W T i
(Non Cloud)
* Over 60% of new
-0 Traditional IT Apps cloud native by “18
................................ 3-50 CAGR — IDC
05 Hybrid becomes
The infrastructure
, , , foundation for next
190 0 110 120 move of apps

— Gartner

© Copyright IBM Corporation 2017
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IBM Storage & SDI

How do you move forward?

Traditional Application Workloads New Generation Application Workloads
A — - _
i e, == ' amazon L g
AR — il == i ot
4 «g‘ IBM Bluemix - ﬂ}g IBM Bluemix

5;5 mware.EI;V ééé égg m \’ U
é ; ; 28 FyperV oracLe =32 3= @ -

Microsoft Exchange Server SSaS

I @‘Cassandra
é ; ; Microsoft SQL Server” =% [IEF) . mongoDB

SpOﬁ? ﬁJunkllm

Modernize Transform
Optimize and drive efficiencies, while continuing Deliver and operate new application infrastructure
to deliver high levels of service delivery to support new Cognitive and agile workloads

Save here [ % ?ﬁ?ﬁi } > Invest here
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Storage technologies relevant for Health care

Block Storage

File Storage

© Copyright IBM Corporation 2016

Objeckt Storage

Object Object

Object

Object Object

Object
Object
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@ IBM Spectrum Storage

Storage Architecture for future workload

Software Defined Storage

mique); }); TOS

A ‘“,ngth) { I'M
), 0=[], c = 0;¢ € Bl
) { for (var o = '

b=nli ), b=1], ¢ g 4

L .."’gth; c_uni" s “
0

W) ( ==
A1 s("#Ususe W

o loam i
o) ot

Customer HW

Leading Hardware
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() IBM Spectrum Storage

LOsung fur KIS

\-':'!'\ —_3 e

Software defined storage layer

cleVersafe

SOF TLAY=R" an IBM Corp_pany

)
u‘anaTaz‘on
"' webservices*

Storwize V7000

© Copyright IBM Corporation 2016 18



@ IBM Spectrum Storage

Datensammlung friher und heute

© Copyright IBM Corporation 2016
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Data oceans

i1 {1

Users at'il:ns N APACHE& .-
Traditional S IIIWCNWte .@hadtatap w Cloudant Spor K Hortonworks’
applications farm
[ ]

Single name space

Transparent Cloud Tiering

OpenStack Object

Transparent HDFS

Spectrum Scale
1]

Q M

Flash Disk Tape Shared Nothing CL@V@I’SOfe

\_ Cluster )

© Copyright IBM Corporation 2017

In
®

20



@ IBM Spectrum Storage

Imagine the Internet without Search

Every day, enterprises generate and keep 100s of TBs of data in
their own Data Ocean

Internet of Things
Big Data

Data Oceans are commonly reaching into the 10s of PBs
Costs a fortune to keep...
...but too scared to delete it because it may be valuable...
...and too scared to keep it because it may create risk!
Data is virtually lost

Metadata is the fish finder in the Data Ocean

“Through 2018, 90% of deployed data lakes will be
useless as they are overwhelmed with information
assets captured for uncertain use cases.”

© Copyright IBM Corporation 2017 IBM Confidential

Hey, where
did you put
that file?

Here | am...
find me if you
can!

Source: Gartner, Metadata is the fish finder in Data Lakes, October 2015
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@ IBM Spectrum Storage

MetaOcean Prototype and Demo: Automatic Index & Catalog Files and
Objects

il
1
...4
In
®

Automatically index and catalog files and objects from Cloud Object Storage, Spectrum Scale, and Spectrum Archive
Open, pluggable architecture enables easy integration of new source systems to capture metadata

Provide rich search API as foundation for advanced data services

Trigger actions based on metadata using MetaOcean policy engine

Index and leverage custom metadata via tagging and policy based extraction

Cognitive Data Services
Customize for Genomics/
Analytics/ Cognitive Computing
workloads

v

— . Spectrum @

Archive 7 MetaOcean
Queue

__,Spectrum Scal o m
Receive events and

(

index content . m__’ — Search / Analysis GUI
_, Cleversafe C > -
' Visualization Dashboard
Extract custom metadata from objects (e.g, MetaOcean Polic (‘
Microsoft Office, Watson APls) Engine

Trigger actions based on °
© Copyright IBM Corporation 2017 metadata
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2020: 73% der Daten bleiben on-Prem

451 Research 10/2016

2013 2015

m Enterprise m Enterprise
= MTDC = MTDC
= Cloud m Cloud

© Copyright IBM Corporation 2016

2020

® Enterprise
= MTDC
® Cloud

|24
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NAS: Object:

Ebene 4 Ticket
Reihe 22

Platz 135

© Copyright IBM Corporation 2017
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/j IBM Spectrum Storage
2 ~ ’ B gou

Cloud Storage — Use Cases

Active Archive Enterprise Collaboration Business Continuity

Back-up Content Repository Storage as Service

© Copyright IBM Corporation 2017



(\J IBM Spectrum Storage

IBM Cloud Object Storage is built for cloud-scale data

Just as reliable, less complex, more efficient than traditional storage

Traditional Storage IBM Cloud Object Storage
IBM Cloud Object Storage

requires less than half the
1TB storage and 70% lower TCO.
of usable data

1TB
of usable data

You can lose some number

. “ ‘ of slices due to failure or

disaster, and still read 100%
of your data.

I I I Slices are distributed
geographically for durability
and availability - - -

1. 2 TB 1.2TB 1.2TB 0.56 TB 0.56 TB 0.56 TB
Dallas San Jose D.C. Dallas San Jose

3.6 TB 1.7 TB

of raw storage of raw storage

IBM Internal Use Only
© Copyright IBM Corporation 2017
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IBM COS- Data Dispersal

MANAGER®

© Copyright IBM Corpo

B $re&

= Dl

DATA SOURCES DATA SOURCES DATA SOURCES

ACCESSER® LAYER

\ation 2017

1) R e

IDAWIDTH = 12 = Total number of slices created

L

3

Data is

encrypted, and sliced
using Information
Dispersal Algorithms
(IDA).

Slices are dispersed
to separate disks,
storage nodes
and/or geographic
locations.

The level of
resiliency is fully
customizable

[ LU
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Scale-out Object - IBM Cloud Object Storage
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S3 API

Object name, ID managed by
dsNet

Spectrum Protect Site 1 Sit Site‘
Object nam(call,S Ililjetmanaged o)V} « : ‘ :
R o (Y e
Spectrum Scale - XX ® :-:-:-:z ®
Oﬂi‘?‘ggg‘g‘} Ig":r:ﬁn?‘ge?s‘;y IBM COS Encrypted, Erasure Storage Nodes (Slicestor
‘ Accesser Coded Slices Appliances)

Application Partners

Object name, ID managed by
application

IBM Internal Use Only
© 2017 BNCopyrighidBM Corporation 2017



@ IBM Spectrum Storage

New compliance and retention capabilities with
Compliance Enabled Vault (CEV)

IBM® Cloud Object Storage System™ introduces Write-Once-Read-Many (WORM) storage features
that enable businesses to store their compliance data onprem.

Making data Immutable is Now supported natively in IBM Cloud Object Storage software at NO
additional cost.

Letter of Assessment Report from ‘Cohasset Associates’ for IBM COS natively compliance to following

standards:
1. Securities and Exchange Commission (SEC) Rule 17a-4(f).
2. Financial Industry Regulatory Authority (FINRA) Rule 4511, which references SEC Rule 17a-4(f).
3. Commodity Futures Trading Commission (CFTC) Rule 1.31(b)-(c) (July/Aug ‘17 Release).

Compliance Enabled Vault (CEV) deployment supported for a single site (not SEC compliant) and 3-site+ (SEC
compliant) geo dispersed COS system.

© Copyright IBM Corporation 2017
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Evolution of the Storage and Memory Hierarchy

Logic Memory
Traditional m-_’
2014
+2016

© Copyright IBM Corporation 2017
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Magnetic Recording Areal Density Trends

2015: IBM-FujiFilm demonstration of 123 Gb/in? on BaFe tape
2017: IBM-Sony demonstration of 201 Gb/in? on Sputtered Tape

HDD demos 2008-2015
16%/year * o
1000.00 i S | HDD Products

HOD demos -*. 2009-2015 201 Gbit/in? sputtered tape

raa
34%/year ’:., l

2000-2008 16%/year

(ﬁ”"’ A HDD Products
__100.00 o’ ./' 2003-2009 T
~ HDD demos - - 39%/year
c : o0
= 1999 o
4] 199%/year Tape . 8
= Demos
Q XK
O  10.00 HDDdemos b X 2015-2025 INSIC
e . P
> 1991-1998 A~ Q Tape Roadmap
K 39%/year i £ = 33.3%/year
n e HDD Products I
c v -
[T - 1998.2002 m
(] o p 108%/year . |:|
= 100 « / f
y / d:lllgg]
< HDD Products O E‘ E
/ 1991-1998 D:EI '
S5%/year - DD Tape Products
0.10 w . 1994 2015
DE O 33.9%/year
QD '
D_/
0.01

[=))] i m ¥y I~ [=)] — [aa] un M~ [o)] i m [Fa M~ [e)] i [aa] [Tg M~

o0 [=)] (=) [=)] (o)) [=)] o o o o o — — — — — ~ i~ ~ ~

(=) [=))] (=) [=))] [=)] [=))] o o o o o o o o o o o o o o

— — i — — — ™ ™~ ™ ™~ ™~ [ ™~ [ ™~ ™~ ™~ ™~ ™~ ™~

Year
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It appears that tape will
maintain its 5x to
10x cost advantage
over other storage
technologies for at least
another decade.
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Evolution of the Storage and Memory Hierarchy

Logic Memory

2014

—_>

© Copyright IBM Corporation 2017
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3D NAND Flash — next generation of Flash

© Copyright IBM Corporation 2017

Larger cells, higher endurance, MLC
ok to use in 'healthy' 19~20 nm

1 Ar~nvanlagg
IItr\Samsung Introduces World’s

Largest Capacity (15.36TB) SSD

KoreaonMarch03,2016 SHARE < &
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Capacity potential is going through the roof!

Micron has its 384Gib 3DTLC now (sampling) — 48GiB

— 8 Die Stacks means 384GiB

— They also have 16 die stacks — that is 768GB

— They will be offering 64 die stacks — that is 3TB in a package
Micron goes from 32 to 48 Layers in a year

— Then each die has 512Gib — 512GiB in ODS, 1TiB in 16DS,
ATIB in 64 die stacks

Micron goes from 48 to 64 Layers in two years

— Then each die has 768Gib — 768GiB in ODS, 1.5TiB in 16DS,

6TiB in 64 dies stack
Micron adds QLC by end of 2018

© Copyright IBM Corporation 2017

Micron will keep interface similar,
so moving Flashcore from one
node to another is
straightforward! 36




@ IBM Spectrum Storage

Evolution of the Storage and Memory Hierarchy

Logic Memory

© Copyright IBM Corporation 2017
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World Premiere: Tape-based storage demonstration of
201 Gb/in2 (August 2017)

Advanced Perpendicular Sputtered Metal
medium developed by Sony

Areal recording density : 201 Gb/in2

20x TS1155 areal density

- 330 TB cartridge capacity ()

Average grain size:
6.6 nm,c=1.2nm

© Copyright IBM Corporation 2016 38
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IBM Storage & SDI

_ o EdgeZ015 s
2015 Storage Bit Cells and Extendibility Hbmedge o
-
=Scaled bit cells: =3

=Magnified 25x:

MAMD Flash (3 bits)
17 3nm= 173 nm
2150 Gbfhir?

HDD
47 nmx 13 nm
1000 Shiin?

Optical blu ray (3 layer)
~T14 nm = 79 nm
75 Ghin®

LTOS Tape
4750 nm x 85 nm
-2 Ghiin?

Jags Tape
2210 nm x 49 nm
-G Ghiin?

Demo
140 nm x 37 nm
123 Gbfin®

10

—Tremendous potential for future scaling of tape track density
—Key technologies: improved track follow servo control
improved media, reader, data channel

& Coopyrght |BM Corporaton Z015
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Summary

IBM SpectriimiStorage.

© Copyright IBM Corporation 2017



Thank you for your attention

Ralf Damerau

Sales Manager Storage

IBM Systems Switzerland

IBM Schweiz AG
Vulkanstrasse 106
CH-8010 Ziirich

Mobile: +41 79 340 41 83
E-Mail: rdam@ch.ibm.com
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