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There 1s no Al
without an 1A 8020 90
(Information ArChiteCture) of data is either say improving the

Inaccessible, use of data is a
untrusted or top priority
unanalyzed

4
o amount of Al algorithmic sophistication will overcome a lack of
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The Al Ladder

A prescriptive approach to accelerating your journey to Al

INFUSE, Automate and scale across your processes
TRUST Achieve trust and transparency in outcomes
ANALYZE Scale insights with Machine Learning everywhere
ORGANIZECreate a trusted analytics foundation

COLLEQCIMake data simple and accessible

™~ »
® e @ Data of every type, regardless of
P where it lives
® s 2 E
-

D¢/ WmMd k alNDK HAZ HAMG K 6 HAMd L.a [/ 2NLRN}FGAZ2Y

MODERNIZE
your data estate for an Al
andmulticloudworld



Data Management Challenges in Analytics and Al

4 Data ingest and preparation cycle are too time consuming

A Multi-source data aggregation

4 Silos of infrastructure for various analytics use cases

A Multiple copies of same data without a single source of truth

A Analytics on stale data

4 Need to securely manage and protect data for traceability

A Need for global accessibility and collaboration
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Adopting and Expanding Al

Provision Time

INGEST

A Single View of the Truth

Collect and normalize multiple data sources
Global requirements: 10T, Mobile, Sensors
Client data

Supply Chain Data

Transactional Systems

Client Behavior

Too Jo J>o T T

Standard data analytics tools extract relevant data
A ETL: Extract, Transformation and Load

A Spark for reatime analytics

A Scripted, repeatable, reliable arfaist
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Storage Best Practices

A Optimize an extensible
data repository that will
grow with low TCO

Standard protocols for
universal connectivity

Support for structured
and unstructured data

IBM Chief Data Office
4 billion client datarecords

aCI’OSS].9

internal & external

data source
refreshed weekly

Serving29,000 employees
in 60 countries @ YE18




AdOptlng and Expanding Al Storage Best Practices

A Support broad analytics
tools across data and

i d
Classify and Prepare Data Sets metadata

High-Speed I/0 to run
multiple experiments

& .
S%a Training and Testing Data Sets Elg) ENE. UL, CElE Bl
Science Time A Accuracy improves with volume of data metadata
A Track data sets to identify bias, create related
INGEST PREPARE . -
models IBM Chief Data Office
Automated Metadata Generation
o T Make data available for other analytics .
0 f iy A A The Data Science Toolkit includes: 90% reduction
SRR O = Hadoop, SPSS, SAS, R, etc. cycle time
Metadata Generation Over 200k experiment
A Quality improvement and regulatory complianc used to classif
requires data tracking TBs of data tc

A Use Storage and Al to automate metadata make it discoverablg
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AdOptlng and Expanding Al Storage Best Practices

A Highest throughput

possible
Develop Al models Endto-end Bandwidth to
run multiple data models
s Local cachin
NG ;
Resource Increase Model Iterations RDMA to eliminate

Optimization

A Fastest copy possible to GPUs transfer overhead

A many models can be distributed across
multiple GPUs

A Containerize models for tracking and
efficiency

INGEST PREPARE |

IBM Storage

Fast, Scalable
Storage

Leading Edge Shared Data Service

A Leading GPU can cost $10k

A GPUs: up to 150GB/s of throughput
A Shared Container Service

2TB/s at CORA
200GB/s in a single raq
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AdOptlng and Expanding Al Storage Best Practices

A Low latency for fastest
response

Deploy Al models A Shared API service to
scale as demand is
needed

oa
1
A Containerized

Champion

Challenger LOW Latency APIS deployment
INGEST § PREPARE A Ir:easst Osrt]cs)reagefor fastest Deploy oRpremises, in
P cloud, or as service

IBM Chef Data Office

o
u
—

Scalable Al service
A Alis part of a portfolio of

applications <1 SeCO_n
A Containerized deployments to response time
manage workloads 40,000 API calls/quarte

Presented in familiar user
interface.
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Building Enterprise Al

Al Data Workflow

NEW DATA

,..ﬂ-'l e cCoO

: {55 AEA B!

T B 7 R A L
HEIJE [ —
Provision Time 80% of Data Resource Champion
Science Time Optimization Challenger

Client 36

Operational
Risk

Contract
Insights

Al Sale
Enablemen
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A Proof of Concept
A Easyto get started
A Can start with less data

A Demonstrate Business Value to

dziT ¢ KAyl ! KSI RX

A Share project overhead
A Avoid Data Silos
A Address Data Governance

A Common Platforms



Enterprise Al requires Shared Data Common Enterprise Data

Platform
A Single Source of Truth
Al Data Workflow A Unified Data Access

NEW DATA

PREPARE

A Faster Cycle Times

A Data Network Effect accelerates
Al Adoption

A Containerized, Cloud Native
applications

Unique Storage Requirements

A Unified Access

A Combine data science and analyti
tools

A Performance
A GPUs at > 100GB/s
A Global ingest

A Smart Growth
A Automate Tiering
A Active Archives

R UNIFIED DATA & METADATA  ~Xe X s A Governance

.’;l IBM Cloud Object Storage IBM Spectrum Discover IBM Spectrum Scale A ExtenS|_bIe metadata :
N A Enterprise data protection
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AL

Data Monetization: .Accelerator
Building a Data and Al Backbone for the Enterprise

IBM is rapidly executing our Al transformation Dr. Steven Eliuk
Priority Solutlons: Future:
n-create
b:ll'!I'll.I.--Dl'l auie
IBM Global

Automated Metadat Operational Risk Client 360, Contact AI Supply Chain F":'"f:f : -
e o Q Chief Data Office

World-Class Infrastructura:

Al Enterprise Data Architecture

Private Cloud Hybrid Orchestration & Compute Public Cloud Cloud &' | Clowd ‘M. ] IBM Common Enterprise Data
—_— Platform
A IBM Spectrum Scale
Built upon a shared, flexible storage architecture A Elastic Storage Server (ESS)
A 1.5PB of Flash
IBM Al Enterprise TransformatiogSignature Accomplishments A 4PB of disk
A Supporting analytics, Al, and
30,00Qem Centilplaformupiake i ailabilywitdata e _ o o
users on CEDP at 1 trillion records q;g CAE 60% mprovement in 22?1?;;\’;? IBM Cloud Private
end of 2018 (100% increase quarter TR réecondS’atherthan Cr):)(éLeSS'ggneacross IBM business N
mlnutes/hours P {@} IBM Spectrum Scale
~
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Automated Metadata Generation

An Al-powered process for curating, verifying, and classifying data that
enhances speed and usability at speed.

Co-creation partner:

IBM Analytics Qu I Ck & easy. ENEN

Project Contact:
Sonia Mezzetta

Challenge:

An overwhelming amount of
data can leave important
information in the dark,
inhibiting insights and
ultimately business value.

Sensitive data is often either
blocked or at risk.

Classifying data for
discoverability is a labor
intensive manual process
that can take weeks.

Unified.
Classifying

terabytes of data
to make it €asily
discoverable

While providing the

data stewardship, lineage,
and impact analysis to assure
itis

trustworthy.

|BM Global Chief Data Office /1BM confidential / E 2018 |BM Corporation

Smart.

Using Watson
for NLC

&

custom Deep
Learning for

metadata
classifications

Dramatically enhanced

with regulatory &
governance checks



N Sy
Supply Chain Risk Insights

An automated, comprehensive and Watson-powered Alert Service that assesses supply chain
risk events to identify those posing the greatest threat of impact

Partners:

CAO

Procurement

GTS Resiliency Services H

Systems Supply Chain QUICk & easy'

oo Unified. A

in efficiency

Project Contact: 150 data sources & cost avoidance

Tom Ward . In two years
monitored hourly to The‘
synthesize millions of records Weather
. . Company
I n real-tl me An IBM Business

Challenge:

Global supply chains #1 internal user

subject to high costs from
missing a serious threat or . .
overreacting to a minor one. Analyze risk-event im pact to

Multiple separate Risk Alert 12, 500+ Su pply Chain

data feeds, warnings,

Smart.
Watson tells us

when to

watches and advisories are - res Ond or
impossible for an individual and data center SItes o p
to synthesize and assess. worldwide |gn0re

IBM Global Chief Data Office / IBM Confidential / © 2018 IBM Corporation 1



Partnerships in action

Client 360

A single enterprise standard and certified view of client data,
enhanced with Apowered insights

Quick & easy.

Challenge: Unified. ’
Silos of IBM client

information with different 4 b|”|0n client datal’eCOFdS

identifiers
aCFOSS].Z*

Internal & external
data source

Excessive time to manually
collect client interactions

Incomplete client picture

refreshed weekly

No way to enable Al

powered insights Serving29,000 sellersn 60 countries by
YE18
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for sellers

Smairt.
Actionable
recommendations

by territory and
industry
Coming soon!

* 19 data sources by 3Q18

15



Data Pipeline with Storage Requirements
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Transient Storage

SDS/Cloud

Throughput-oriented,
software defined
temporary landing zone

Global Ingest

Cloud

Throughput-oriented,
globally accessible
capacity tier

’ Fast Ingest/
. =) Real-time Analytics

High throughput
performance tier

HANX HAMGM K 6 HAMGp L. a

Classification &
Metadata Tagging

High volume,index &

auto-tagging zone

ETL

SSD/Hybrid
High throughput, Random
/0O, Performance &
Capacity Tier

/ 2NLR2 N} GA2Y

Hadoop / Spark
Data Lakes
Hybrid/HDD
Throughput-oriented,
performance &
capacity tier

wo Q)

Prep 5 Training —» Inference
SSD/NVMe

High throughput, low latency,
random /O performance tier

Archive
Cloud Tape

High scalability, large/sequential I/O capacity tier




