Release the breaks and accelerate your
Journey to Al

Use evolving trends and lessons
learnt to reinvent your Data and Al '

Strategy to support your Digital \

4

Transformation Journe
- / N\

Wolfgang Knupp
Data and Al Architect
IBM South Africa

IBM Cloud




Data and Al Strategy

Quote:
“Not having a data strategy is analogous to allowing each person within
each department of your organization to develop their own chart of
accounts and use their own numbering scheme. “

Sid Adelman, Data Warehousing Expert (Adelman, Moss, & Abai, 2005)
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Data and Al Strategy

So, what has changed in the Data and Al world since 2005 ?

Not much ?... except...

Data Lakes

Digital Transformation

Everything is Agile Big Data

Al has become
mainstream
Hadoop Quantum Computing

Open Source
Financial Crisis Data Breaches P

CDO Cloud Kubernetes

) ) Blockchain
GDPR Social Media Docker

Microservices

Spark Etc...
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Data and Al Strategy

Your Data Strategy is intended to support your Business Initiatives.

and must :
Be owned by Business (Chief Data Officer)
Align with the Business Strategy
Align with changes in technology
Be revised regularly
Include applicable Regulations
Include Ethical Guidelines for Al
Encourage ambitious and achievable goal setting (ve testable / defensible)
Include the standard elements as in 2005
* Operational Model
« Data Governance
e Data Ownership
« Common Business Glossary of Terms, Policies and Rules
« Security, Data Privacy, Lifecycle, Data Quality, etc...
« CDO, Data and Al Reference Architecture, DevOps, Cloud
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Data and Al Strategy

Your Data Strategy is intended to support your Business Initiatives.

Lessons learnt:
* Your data strategy must reflect your own Business Strategy
* not be dictated by vendors or consulting houses
Best of Breed technology is too expensive
e time to value too long
o cost of skills to integrate adjacent best of breed technologies
Culture needs to adapt -> Change management is vital
IT overload -> Business User Data / Insights Self Service to
encourage innovation, fail fast

And last but not least... There is No Al without IA
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There is no Al
withoutan 1A 80% 81%

(information architecture) of data is either 6 6

Inaccessible, understand the
untrusted or data required
unanalyzed for Al

£L
No amount of Al algorithmic sophistication will overcome a

lack of rchitecture] ... bad data is simply paralyzing

MITSloan
Management Review




Clients are advancing their use of data for
business value

Operational

COST REDUCTICN

BI and Data
Warehousing

MODERNTZATTON

Self-Service
Analytics

INSIGHT-DRIVEN

~ -

New Business
Models

83%
view Al as a

strategic
opportunity

MI'I'SIgan
Management Review

TRANSFORMATTON




Barriers to successful Al transformations
There is no Artificial Intelligence (Al) without Information Architecture (1A)

Data Ecosystem Workflow

» Datain silos * Not integrated
* Difficult to access * Not governed
* No lineage » Lack dev/prod parity

Analytics Tools Culture

* Discrete tools * Not collaborative
 Different preferences * Slow provisioning
« Difficult to manage e Lack trustin Al
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Data Pipeline for Al in the Real World

Monitor Model

Consume Model
Deploy Model

Improve Model

Test Model
Shop for Data ghal] .
: Train Model
Publish

_i Shape & Cleanse

Visualize & Analyse
. -

Collect, Connect, Understand and : i g Model
and Govern, Search, and Find Data Prepare Data E;Jélsdcﬁgis\glﬁ)&llggélzredlctlve, el Management and
Access Data for Analysis Deployment
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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 ML everywhere

Multicloud Data

ORGANIZE - Create a trusted analytics foundation :
Architecture

COLLECT - Simplify access to data

bl e MODERNIZE your data estate for
Data of every type,  o°."" &° ¥ o an Al and multicloud world

regardless of where it lives




Ladder to Al with 1A

Apply Analytics Lifecycle to gain Actionable Insights
With BI, Machine Learning and Optimisation

Organising and Governance of Consumers and
Producers of Data
With lineage, context & metrics

Collect and Access Your
Data Anywhere

On-Premises

Private Cloud

Public Cloud

Structured &
Unstructured Data

Collect

v

oy
@ WORKSTREAI

COMMENT
8

rﬂ\ INVOKES
PERSON

e o

COMMUNI
PERSON

WORKSTREAM

Organize

What should we do?

Analyze

What happened?

Trust & Infuse




IBM Solution to accelerate the Journey to Al:
IBM Cloud Private for Data

@ App Developers ‘@ Business Partners @ Data Engineers @ Data Stewards (g Data Scientists Business Users

ﬁ:} Instant, Pre-assembled Provisioning Eﬁ Admin & Ops Dashboards

%’% Cloud-native Data Micro Services

Collect Data Organize Data Analyze Data

Databases on-demand Dataintegration and Transformation Datavisualization & exploration
Datawarehousing Data curation Machine learning & deep learning
Fastdataingest/ Streaming data Governance, privacy: policies & rules Model management & deployment
Federated query Dataasset lifecycle management Dashboards & business reporting

Enterprise Data Catalogs

. IBM Cloud Private

v’ Elastic v Product Ready v' Built-in Continuous v’ Securetothe Core
Kubernetes Platforms Runtimes Operations Delivery




IBM Cloud Private for Data

Unify on an open, multicloud Data & Al platform

Extensible “add-ons” from IBM’s Data & Al Portfolio & 3™ Party Services

IBM IBM IBM IBM ISV oS e

The Ladder to Al

! Collect Data Organize Data Analyze Data

\ 4
x/‘ ”

o Data virtualization Discovery & search o Al Machine learning learning
o Data warehousing Data transformation o Al Model build & deploy

o Databases on-demand Data cataloging o Al Model management

o Data source ingestion Business glossary o Dashboards & reporting

o Distributed processing Policies, rules & privacy o0 Analytical visualization

Powered by: Db2 Family Powered by: InfoSphere Powered by: Watson & Cognos

« Logging * Metering * Kubernetes * Identity Access Mgmt.

Multicloud Services « Monitoring « Persistent Storage « Security  Docker Registry / Helm

ke - T -
~ ) IBM Cloud OPENSHIFT -'ggmaz_on IAAZUFE 1 c_ Google Cloud




1) Deploys an Open Information Architecture for Al

Oy
r:f\?j\}] Custom EW App - Data Data BT~ Data £ Business
S Extensions Developers Engineers Stewards Scientists m° Users & Analysts

Data & Al Microservices

Collect Data Organize Data Analyze Data Trust Al Infuse Al

Enterprise Cloud @ 88 Containerized Multicloud
'ﬂw Microservices == Workloads - Provisioning

PostgreSOL ) mongoDB CThEREED § APACHE

ey
et & docker EL) kubernetes £ 588 i

LY

FK:S IBM Cloud Private for Data (Multicloud)




Open Source Meets Multicloud, Working as One

!y -£- 3 :
~ Unified Data & Al Microservices
. IBMWatson

Cloud-native T - -

Architecture: Micro services Containerized Workloads Multicloud Provisioning

Al Open Source: A python - Jupyter 'S S Soec

Data Open Source: ¥} ooD @ ongoDB PostgreSQL # APACHE

e
Cloud Open Source: & Jocker kubernetes AL e

(f_") IBM Cloud Private for Data (Multicloud Support)

Ty

- - g L g N
. ) IBM Cloud BEIgEHh?gHIFT -:.-lamazon AAzure 18 openstack® ‘:_j Google Cloud

§ webservices




2) Makes your data ready for Al

LY

Deploy a governed platform \@:OUO
unifying team workflows and Al

models with the data they rely on \ l Y 4

* Automates the steps on the Al ladder \ / /

* Prepares and governs business-ready
data for use in ML & Al models IBM Cloud

« Built-in machine learning design, Private for Data

creation, train and deployment

.7 Collect Data Organize Data ~ Analyze Data

q d J Collect data of every type, (({ Organize your data into a trusted, S ob Analyze your data in smarter ways,
b o regardless of where it lives, s business-aligned analytics foundation with Machine Learning everywhere




3) Modernizes data for a multi-cloud world

Leverage Cloud-native services
to modernize and manage data
in multicloud environments

One integrated console for collecting,
organizing and analyzing data

Virtualize all your data of every type,
regardless of where it lives

Build once, run anywhere across
dynamically changing environments

Enterprise
Data

/ P 4
I1BM Cloud
Private for Data

One
Console

LY,

~/7~

P4
IBM Cloud)

Enterprise
IT




Watson on IBM Cloud Private for Data

Extensible
Add-on
Al Services

Foundational
Data & Al
Services

Watson Studio & ¢

Machine Learning & &, S
Data Science Premium )
Tools to design, build ~ =

and depIOyAI mOdeIS Decision Watson Streams

Optimization Explorer Designer

Cloud Private for Data

Open Source frameworks to build, train €)studio

and deploy Al models powered by

Watson Studio and Machine Learning A pumoﬂ

Data Collection Services

W e

~ - RED HAT _ g
(- ) IBM Cloud OPENSHIFT s amazon

WP webservices

Watson OpenScale
Watson Assistant

Watson APIs

m Caffe

Spark torch

= Operational optimization services

= Conversational Al services

= Interactive Al services (e.g., speech)

learn

&

Data visualization
Machine learning learning
Model build & deploy
Model management
Dashboards & reporting

Data Organization Services

A Azure

g Google Cloud




Unified Governance & Integration on Cloud Private for Data

Add-on
Services

Foundational
Services

*0On Roadmap Q2/Q3
2019

InfoSphere InfoSphere * InfoSphere * InfoSphere * InfoSphere *
Regulatory Data Integration Data Replication Adv. Quality Entity Resolution

Acceleration

Use ML to automate Simplify enterprise Enable fluid Tailor quality criteria Automate business
compliance policies ETL processes multicloud data to unique needs entity classifications

v !

~

’

D a.t a O rg an | 7 at | on S e rVi ces Catalog Data Transform Data Govern Data

Auto discover, classify and Migrate and transform data Define & enforce policies

Discovery prepare and activate data/AI models catalog data & Al models to be business & Al ready across the Data/Al lifecycle
. . . =}
from multiple sources into a business-ready, ﬂ .{[g
. . . O
self-service analytics foundation powered by
Watson Knowledge Catalog and InfoSphere Multicloud Orchestration & Optimization

Machine Learning Automation

Data Collection Services Data Analytics / Al Services

5 1BM Cloud OPENSHIFT | A Azure



Thank you!

Please visit the IBM Stand to see how
IBM Cloud Private for Data

Can help you to accelerate your Journey to Al




IBM Cloud Private for Data

Top 4 Use Cases

Use Cases

999<

Manage your Data
Anywhere

1. Manage all your
enterprise data regardless of
where it lives

(Data Virtualization)

2. Gain control & leverage
your data from connected
devices

(Fast data & Streaming analytics)

=9

Operationalize Data
Science & Al

Build, deploy, manage &
govern models & data @
scale to improve business
outcomes

(see following slides for details)
e.g. a. Customer Churn
b. Cross Sell / Up Sell

c. Predictive Maintenance

Shift to Next-Gen
workloads

Shift to Cloud Native

a. Provision & scale in minutes

b. Build once, deploy anywhere
— multi cloud support

c. Builtin automation &
collaboration to increase
productivity

Governance to enable self
service analytics

Auto-discover meta data, manage
governance rules & policies,
enforce privacy etc. to mitigate
risk & ensure compliance

e.g. accelerate GDPR Compliance




COl |€Ct Data Solution Overview

— 1. Provision, host & manage data sources on the platform

Data sources

Db2 Event Store H Db2 Advanced Enterprise + : : ' Db2 Warehouse H IBM Db2 for z/OS
IBM  Premium 181062 Server Edition u I I IBM IBM
IBM Premium o
In-memory data store capable of Relational database that delivers Data warehouse designed for high- Create databases in Db2 for z/0S and
extremely high speed ingest and deep, performance, in-database analytics. work directly with the data from IBM

advanced data management and
analytics capabilities for transactional
and warehousing workloads.

real-time analytics. Cloud Private for Data

Data Virtualization : MongoDB H
IBM  Available $mongonp Partner
Query across many data sources as Scalable, open source NoSQL database.

one.

[ 2. Connect to Existing data sources and/or upload your data

Add data source

Oata source name *

Sample Data Sources ,

O shared @ 22

@ Add remote data set




Organize Data

Solution Overview

— 1. Auto-discover, catalog and publish meta data, track lineage etc.

Di t
Relationships
Connection *
R7RRE - 2R
db3 v
rsonal data must be deleted... |

Schemas @

- " 7

Example schema[database_name/schema_name] Browse

%
Select the tasks that you want to run
] Anay ty ;
MORTGAGE _DEFAULT
) ble o
Confidential information cann...
Explore Assets Data exploration ‘f . MORTGAGE_DEFAULT
. s | : —_—
| .
ASSET TYPES - ‘J .
Glossary and Governance + Database Column (2)
-
0, ) Term (54) & Category (4) Information £ Information Collection Label (6) F— =
» Glossary and Governance Governance Governance Database Scherr
Rule (125) Policy (80) ’ .
» Databases
» DataFiles & steward 1) Data Class
» Unstructured Data Sources 0
» Data Science J
» Logical Data Models o\
» Physical Data Models Databases
» XiLSchema Defeions : ; o S,
¥ Host (2) J Database (2) Database Database Table View (288) Database

» Master Data Management Schema (7) an Column (4593)
» Applications

» Files 4

% Database Alias & Stored 4 stored & Analyze Data
» Stored Procedure Definitions Procedure Procedure
» Business Intelligence Parameter
8 23




Organize Data

Informati...rinciples Informati...s secured

Rules Policies

O, Search for Rules in the catalog

auto generated method
Mask a US Social Security Number by 1 Sep 2018, 1:06 PM 11 Sep 2018, 1:06 PM
using a random method

Mask a French INSEE Number by using 11 Sep 2018, 1:06 PM
arandom method

Computer addresses have a valid 1 Sep 2018, 1:0¢

Farmat

125 Rules available Import Rules
NAME CREATED MODIFIED
Mask an email address by using an 11 Sep 2018, 1:06 PM 11 Sep 2018

— 2. Define & Enforce Governance Policies / Rules

2. Solution Overview

Information Usage

Informati...rotection Data Privacy
Rules Policies
Q, or Policies in the catalog

Create Rule

80 Policies available

NAME CREATED

Information Protection

Authoritative Sources provide the best

infarmation

Policy Enforcement

Information Supply Chain Integrity

Passwords...be secure
Every use...er logon.

Passwords...regularly

Confident...approvals

Import Policies

MODIFIED

Create Policy

24



Organize Data Solution Overview

— 3. Transform & Migrate Data — Build & Execute ETL jobs @ scale

Project: DataClick Connections Table Definitions Jobs
108 Stages ~

DRSToS3

Connectors A ' aQ # ) oy E
Annotation  Aggregator  Compress

Connection Amazon S3 DB2

E a
“1\ @ Q0 Copy Decode Encode
File Greenplum Hive
: O M K
E ‘ \U‘| ‘Fj" = Expand Filter Funnel
JpeC Kafk Netezza
Source_DRS_C. Amazon_S3_Wr.
= - e ofno N =}
Tt
B B E H B B
0DBC Oracle BDFS Head Join Lookup

&
E

o) - .
Data Set Sequential Teradata

File

Merge Peek Remove
Duplicates
&
WebSphere BB = ofg
MQ [5lo) r gag
Row Sort Tail
Stages A Generator
E
) N
Transformer

Annotation  Aggregator  Compress

25




An alyze Data Solution Overview

— 4. Build Visualizations & Dashboards
Executive Summary  Geo Segmentation Order Type Analysis Margin Analysis
268
24B 0.6
Product Line i 228
Quarter 5
orios | | 3778 || 69.1M - :
. . . —  18B 2
Golf Equipment Revenue Quantity o Q2 E 168 04 '3
Mountaineering s Q3 g 148 e
H y 8 1.28 03 =
Equipment § mas & I8 g
g
Outdoor Protection 02§
Personal O 41 0.1
Accessories .
Margin b o | 0
Revenue by Order Method Product Types (Size by Revenue) & @ X <
Order_metho S
: Sﬂpjclal Revenue by Country
al
HF Revenue (Sum)
ax
E-mail 47898,53191
Telephone ’ 650,810,960.62
e
P s cae Product Line
Sales visit
@(’ 4 Camping Equipment
e wilco e Golf Equipment
Mountaineering
ozt Equipment
& Outdoor Protection
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Analyze Data

Solution Overview

— 5. Build , Deploy and manage Data Science & Machine Learning Models
Sensor LOS-model-evaluation.py o} [} [ | (] L
‘hittpscifid- 230-1-master-1.fyre.iben.com:31843/dmacel/v1/sensor/ pyscript/sensor-ics/score. <1
-
@ sensor L0S-model-evaluation.py sensor-los .
- . .
35 threshold = {u'metri "areaUnderR0OC’, u'min_value': @.45, u'mid_value': @.75}
36 ™R ASSET ALLGCATED CPU. ALLOCATED HEHORY REQUESTS.
37 # replace "label” be the numeric representat Labe’ the N
38 labelCol "label™
39
40 # t aluator
41 from pyspark.ml.evaluation import BinaryClassificationEvaluator > generate code
42 evaluator = BinaryClassificationEvaluator(labelCol=labelCol) Request Response
43
44 # valuations Function name *
45 evaluation["metrics"]["accuracyScore”] = predictions.rdd.filter(lambda x: x[labelCol] == x["prediction”]).count() * 1.8 / predictions.count()
46 evaluation["metrics"]["areaUnderPR"] = evaluator.evaluate(predictions, {evaluator.metricName: "arealnderPR"})
47 evaluation["metrics"]["areaUnderR0C"] - evaluator.evaluate(predictions, {evaluator.metricNeme: "areaUnderROC"})
48 evaluation["metrics "threshold"] threshold
49
50 - if(evaluation["metrics"][threshold.get( 'metric’, INVALID_METRIC')] >= threshold.get('mid_value', 8.78)):
51 evaluation["performance™] = "good”
52- elif(evaluation["metrics"][threshold.get( metric’ " INVALID_METRIC')] <= threshold.get('min_value®, @.25)):
53 evaluation["performanc “paor”
54 else:
] Project releases 1
45= setting1
o o o 40— 0.002...0.004 |l
a5 0...0.002
-0.002..0 e Sensor-IoT-Online :
I jC I L — 30= -0.004...-0.002 [}
I |C I [C —
254 -0.006...-0.004 [l
E—— [—] [ —
E—— [ — [ — % ;
E— o - admin !
E—— o [ — b
— [ — ;
| e e 107
1 e —— 5 Oiland Gas  DOmodel 12Sep 2016, 443 PM
0= | J i 1 U U
0.0 0.1 02 03 0.4 05 0.6 0.7 08 09 1.0
failure_target
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— 6. Asingle Pane to administer & monitor your data & analytics workloads
Admin Dashboard
Network usage Pod list
] S Receive  Name AVG Now PoonAuE sans NooE e e usEo EwoY e
—_— e~ VTV v— TN — . ®
o
]
o
]
Worker CPU usage Worker Memory usage Worker Disk usage °
o
-
~
-]
13% 83% 6% o
sery serve Jsec otal ed o Runtimes (& Al Projects v AllRuntimeTypes
21.9 6.3 48 56.9 77.6 93.78 244.9 4067.89
...... > oyt e .
L
L
Proxy CPU usage Proxy Memory usage Proxy Disk usage o
L
— \ ®
8% 36% 17%
28




Product Demo

http://ibm.biz/experiencel CP4D



http://ibm.biz/experienceICP4D

