2/27/2018

—

Disruptiongs upon'u

Watson and IBM i :

Building a cognitive business

Jesse R. Gorzinski
jgorzins@us.ibm.com

tretailer The biggest media company
inventory. owns no content.

This disruption is fueled by three forces. More devices are creating
more information.

Dt =

The proliferation of different The ability to build The powerful capabilities and
types of data. business in code with outcomes brought on by 1,200,000 80,000 100,000,000 5,000,000
the AP economy cognitive computing lines of code in lines of code in lines of code in lines of code in
a smartphone a pacemaker a new car smart appliance
Cogritive systems

Three capabilities differentiate cognitive systems from MACHINE LEARNING / DEEP LEARNING
traditional programmed computing systems...
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0= { The idea that some
I‘B—é 7 al(gorlthr_ns can tell
Learning ‘\ ou interesting things about
§ They never stop learning getting o .?.L” data
Reasoning more valuable with time. Advancing w Cu;‘(gr'n”goadney
They reason. They understand with each new piece of information 3
N underlying ideas and concepts. They interaction, and outcome. They
Understanding form hypothesis. They infer and develop “expertise” Instead of writing
Cogpnitive systems understand extract concepts f

e, you feed ¢
to'the algorithm
and it builds its

own logic.

like humans do.

. allowing them to interact with humans.
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MACHINE LEARNING - SIMPLE EXAMPLE
ARLA A A AAA,

MACHINE LEARNING — SIMPLE EXAMPLE
A A AR,
LA A AAAAAA %AA,

Has an APEX. I

Has a bridge

between sides

“Hole” in the middle,
Has 2 “feet”

usually triangular,
could be other
(sometimes ‘pins’)

shape.

Cognitive systems forge a new partnership
between man and machine.

= ——— Cognitive

Ry

The price
of not knowing.

...and then leverage Watson APls
to apply cognitive capabilities. o

Cognitive systems rely on collections of
data and information:
50 underlying technologies

Data, information, and expertise create
the foundation.

Examples include:




The market is validating the benefits of

cognitive.

*IBM Crafts a Role for Artificial
Intelligence in Medicine."

THE WALL STREET JOURNAL.

*IBM Watson represents a bold
technological and visionary step”

“The worldwide cognitive software platforms
‘market will grow to $30 billion by 2018, at a
CAGR®

=IC

“No doubt, Watson has the means to

the developmentof a broad range of
enterprise solutions.”

Deloitte.

“What i distinctive about IBM is the
breadth of its effort to create Watson tools
for a wide range of developers.”

The New Pork Times

“IBM's [Watson] can help banks with

DC

*__i’s not just Al algorithms themselves that
have improved, but the abiliy to deliver them”

IGER

‘You can't do this without Watson. -Former Sun
E His startup, Wayin, uses

important health care problems.”

FST@MPANY

Watson to trawl and drag photos.
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Connecting IBM i to Watson
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IBM i and Watson

« Analytics Portfolio
— DB2 Web Query for i
+ Asking questions using SQL
+ Connecting from open source languages, RPG, etc.
+ Node.JS and Python toolkits for Bluemix
+ Integrated Web Services (IWS)

o
Powar Syztems

Connecting IBM i to Watson

El Watson
Services & APIs

o
Powar Syztems

Bluemix’s Data Connect

& conncnions
Greate Gonnection

April 2017

Sunset
March 2018
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Moving data from DB2 for i to Watson Analytics

Y7o S N

1M Watson

lo)
Pomar Syztems =

‘Watson Analytics

e average salary by dopartmant?

Starting points

Vit s SALARY

e SALARY o e OEPTY
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Learning how to ask a good question

Watson Analytics & DB2 for i data

Wiet i the reletionsiip betwesn | SALARY v

TTLE v by DEPT v 7

@
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Controlled visualization

Watson Analytics & DB2 for i data

Hour da the values of SAL

comgara by DEFT = 7

P —

Moving data directly from DB2 for i into WA

AF Audit Journal ety
Hrom May 71
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Analysis and Discovery

@
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Watson Data Platform

Data Catalog

Create multiple catalogs.

Govern data access.

Data Science Experience

Analyze data with
notebooks and models

IBM Data Refinery

Cleanse and shape data.

BETA

* Projects : Organize resources for a task.

« Community : Find guidance and share inspiration.

* Catalog : Index and share data for an organization.

Watson Data Platform

Pomarsters O

Data Catalog

+ Data Discovery

— Find and discover data across multiple on-premise and cloud sources to unlock tribal knowledge
and catalog new sources wherever they sit.
+ Data Governance

— Control access to data with automatic policy

intelligent data and
grade regulatory compliance.

+ 360-degree view
— View and access all of your data assets from on-premise and cloud systems in one place.




2/27/2018

Powar Syztems =

Data Science Experience

- Data Science ience (DSX) is a data science en

1t with tools (Jupyter, R,

Scala) to discover and share insights. Run it on IBM Cloud, your private cloud, or on your desktop.

« Features:
— Machine and Deep Learning
— Open Source Technologies
— Easy Visualizations (no programming required!)

(&

Pomar Syztems

Data Science Experience

Powsr Systems =

Db2 for i

New connectian

our serviee instances in IBM Cloud

PR ok v s

Powsr Systems =

Db2 for i

New connection
our serviee instances in IBM Cloud

PR ok v s
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Data security in Watson

Details about the data security and other topics are answered here:

ady
Moving forward with FFIEC

Specifications for Watson | Standards Encryption
Analytics
Data centers SOC2 and ISO 27001
hitp:/www sofilaver com/compliance
Operating system CentOS (see diagram A above)
Data storage platform DB2, MongoDB
Certifications targeted IS0 27001 certified
Regulalory Acts HIPAA Re:

Encryption (data al rest)

aes-cbe-essiv.sha256

Encryption (data in transit)

SSL over hitp. HTTPS

Logging vendor access Syslog

@
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Watson and Data Preparation

Data needs to be in a certain state for input into Watson Services. And if this is an ongoing part of your
analytics strategy, automating the Data prep will be desired and may consist of:

* Data Consolidation

— Data spread across multiple application databases, multiple servers/LPARs — even some that is not in
DB2 fori

* Data Reorganization
— Watson services may expect data to be in certain formats
— Creating single table/file or publishing XML or JSON

= Untangling Data
— Only the RPG programmer understands how the data is stored:
— “If field COMPANY = 001, join to File B, else join to File C" logic;
— Dates stored in non date data types
— Multiple data elements stored in a single field



https://www.ibm.com/communities/analytics/watson-analytics-blog/ibm-watson-analytics-security-frequently-asked-questions-2/
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The Data Warehouse

® Data Warehousing or Data Mart Automation
— The Data Warehouse is still a key system of insight to
support advanced analytics

— Untangled, cleansed data is automatically added to the

% Conventional Data Platform %,

7 Systs f stems of
Vatemeot s

warehouse nightly Insi
— The data warehouse becomes the feed for many analytics | RDBMS OLTP ( \Data&wl\;ger{\;ause |
~advanced and classic Business Intelligence \ aco |/ |
Structured Structured

= Automates processes to ingest or publish unstructured data
between DB2 and Watson

Data \_Data g
Data } Data_~

® And automates all the data prep Transactions and Queries
= Ameta data driven solution also documents the rules the

RPG programmer built into the application

Powar Syztems =

DB2 Web Query DataMigrator ETL Extension
® Meta Data Driven Data Prep

— Automate consolidation, organization, “untangling” and optionally, the build of
a data warehouse

— Consolidate data from many different data sources
~ Build transforms through SQL, RPG, use of built in or DB2 functions, etc.

Can create flat fles, relational, incorporate blobs (e.g., XML, JSON)
— Run data flows off of IBM i job scheduler

= ETL (Extract, TRANSFORM, and Load)
— Al components run in 1BM i
~ Multiple load types can be defined

= INTEGRATED with DB2 Web Query
— Can leverage meta data created with DB2 Web Query or vice versa
— Shared services and administration

Powsr Systems =

Preparing Data For Watson; Visualizing Insights with DB2 Web Query

Gain insights from

IBM Watson Analytics Watson Analytics

Visualize/deploy insights with
2 Web Query

Bluemix Data Connect

DB2 Web Query

for i with pe2forl
4 1BM Bluemix DataMigrator
B2 for LUW
A ) 0 ecure Gateway m Consolidate Orace
- On-premise
DB2 L S5
fori PostgresQL

Power Systems(IBM i)

Powsr Systems =

‘Watson Data Refinery (Beta)

+ Data cleaning functions
— de-duplication
— empty row removal
— missing value replacement
« Text operations
— replacement (regular expressions)
— Concatenation
— character padding
— case conversion
« math operations
— Absolute value
— Ceiling
— Floor
- Square root
« Filtering, sorting, column removal, joins, merges,
tc.

Pomar Syztems =

Watson Data Refinery (Beta)

g

qustes

Pomar Syztems =

Watson Data Refinery (Beta)

ascog e [ovpoey
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For the Developer...

B tson
Services & APIs

SQL

for Business

o
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For the Developer...

K A

i

B \N?t%on
Services & APIS

Language Translator

QuoTE QUOTE_TN_TTALTIANG
Thomas 3. warson Sr. If you wan... se si desidera aumentare i1
Thomas ¥. watsen Sr. The great . 7 successi di uomini
Thomas 3. Watson Sr. Nothing so... Niente cosi definitivamente
Thomas 3. watson sr. Think

for Business

[
Power Systems &

For the Developer...

IEM Watson
Services & APIs

IBM i languages:
Python, Node.JS, RPG

for Business

[
Power Systems &

Watson API Explorer

« Use Watson API Explorer to test APIs and view live responses from the server.
- Watson API Explorer : https://watson-api-explorer.mybluemix.net/
“Language Translator” of Watson API Explorer is used in our sample program written by ILE RPG.

o

Pomar Syztems

Watson API : Watson Developer Cloud

* Enable cognitive computing capabilities in your app using IBM Watson’s Language,
Vision, Speech and Data APIs.

+ Natural Language Classifier
Classify text sentences.

Retrieve and Rank

4

Document Conversion

- Automate interaction with end users by Convert 2 documentto 2 new format.
adding natural language interface to
Language application - = ]
L+ Porsonatiy Insights understand the language of short texts and Mmake predictions

¥ Eotmate an indidualscharacteritcsfrom - 209uthow to handiethem

text
e ) Language Translator (Partially Unsupported Japanese) %1

iz

=
isi 2 Visual Recognition
Vision —* Detect meaningincluded in image contents
/|| Speechto Text - Textto Speech
Speech 1| Emvert spescn o toxt E-7 Comver o t speech

., Discovery (Unsupported Japanese)

Data Insights " insightsthat help to make better decisions

‘Tradeoff Analytics (Unsupported Japanese)
‘Support tp make better choices when faced with multiple

Pttps: /v b com vt ercioudservices-catalog Ht
1 For the Language Translator,only in the news domain Japanese s supported.

o
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Connecting RPG to Watson

 Details on how to the following link.
- Paul Tuohy "RPG TALKS TO WATSON” Copyright © 2017 IT Jungle
https://www.itjungle.com/2016/09/27/fhg092716- ry01,

PG TALKS TO WATSON

Watson  the IBM comg



https://watson-api-explorer.mybluemix.net/
https://www.ibm.com/watson/developercloud/services-catalog.html
https://www.itjungle.com/2016/09/27/fhg092716-story01/
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Language Translator
- Request URL -

« Clicked on the link for Language translation
¢ Under Translate/Get, Click on the option to .= ==
"Translates the input text from the source =
language to the target language."
~ Input the following and click | Ty itout!
model_id : ja-en
text : This is a test.
« “Request URL" is displayed

- The variable parts being the from and two
languages (ja-en) and the encoded text
(%20 is the encoding for a space). =

Q

RPG Sample Program using Watson API
- transLate_Text() Sub procedure -

=Sample source : ILERPG "TOWATSON.SQLRPGLE" 3/3
C) Construct the URL to make a REST call to Watson to do the translation.
D) Use HTTPGETCLOB to make a REST call to Watson. The returned value is placed in the
“textBack” CLOB defined earlier.
E) If data was returned, retrieve the indicated length of data “textBack_Len” from
“textBack_Data”.

fromlang + '-' + tolang + ' 4 ostr2;

(systools.httpo
textBack;

textBack Data: 1: textBack Len);

RPG Sample Program using Watson API
- Call program -

* CALL TOWATSON
- Input the parameters of "Original language", "Translation language", "Original sentence" and enter

Python and Watson

+ IBM has published many examples of how to talk to Watson.
~ e.g. Python "Personality Insights" app
— https://github. P i ights-p)

) o

Python and Watson

Python and Watson

Data Behind Your Personality Visualization of Personality Data
Name Vatue £ sampiing
Error

B
955 (2 5%)
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Power Sysiems Power Systems
Node.]JS and Watson Node.JS and Watson
Summary You are Kty 1o,

+ Personality Insights
— Node.JS version
— Output in a different format
— https://github. Pt h: e

Personality

Consumer Nesds

You are unlikely o,

Values

o
Power Systems

Node.]JS and Watson

o
Power Systems

Node.JS and Watson

Tweets and Replies  BodyoiToxt Vo Turtor Personaliy
[r— I B acvmnEn @) @xngmmes€n) (@) @DonFranciscoTy (ES)
B apowex e (@) @wseorcsow @ @ um
® ®
Power Systems = Power Syztems =

Visual Recognition

Visual Recognition

Quickly and accurately tag. d search

https://www.ibm.com/watson/services/visual-recognition/

Visual Recognition

Clanses score

10
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Can Node.JS and Python programs integrate with IBM i data? YES! Data Connect

\
+ IBM i integration delivered with the languages ~ & '\ 4 }
+ Watson integration delivered with the languages qg N " .

!
=1Y \N?‘tso n
Services & APIs

. a

Y 3

@

Powsr Sysems Powar Syzems

For the Developer...
\

~ / ) N

)

Enabling easy extension of OSS for IBM i - XMLService

+ Allows access to IBM i programs, service programs, shell commands, and even DB2!
+ Can be called locally or remotely, stateful or stateless, very flexible!
+ Toolkits are written for several languages, to make it even easier!

IEM Watson
Services & APIs

1+

Python & Node.JS Mf
toolkits for BlueMix Mac / 1BM i
Cloud <myscript>
PHP, Ruby, RPG, <pgm>.. .</pgw>
Java, ¥
HTML fom, .. <cpd>.. .</cud>
DBz <sh>...</sh>
I <sgl>...</sql>| | (mostanything)
REST
i GETPOST </myseript>
for Business

o

Pomar Syztems

Python and Node.]S toolkits

o

Pomar Syztems

For the Developer...

* Node.JS itoolkit

da
Siv Watson
Services & APIs

+ Python itoolkit-lite
— http:/lyips.idevcloud.com/wikifindex.php/XMLSERVICE/Python

Integrated Web
Services (IWS)

11
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Integrated Web Services (IWS) server enables IBM i APIs

+ IWS Integrated in IBM i
— First delivered in 2008 — SOAP only —

+ Since 2016 also delivers RESTful APIs with Open API specifications
+ Wizard based creation

[—
— intuitive web-based graphical interface — just point and click e - .
— developers with or without IBM i skills can create RESTful APIs

« No new programming languages or development environments to learn @0 =

+ Supports standard JSON and XML message formats
— Translates to and from format of IBM i programs

Note: z/OS Connect is comparable to what IBM i has but IBM i easier to use and seems to be a nicer
way to deploy programs as RESTful web services (based on AIX development comments)

Powar Syztems =

Swagger is the key to integration

®

- A Swagger document is the REST API equivalent of a WSDL document for a SOAP-based web
service

— Specifies the list of resources that are available in the REST API and the operations that can be
called on those resources

— Specifies the list of parameters to an operation, including the name and type of the parameters

+ Delivered on IWS end of 2016 (@ IBM i 7.1 and higher)

+ Allows IBM i RESTful APIs to be exposed in various platforms, such as IBM Bluemix Platform and
IBM API Connect

REST API

Swagger Doc
RPG PaM cosoL pm

Describes the API

IWS and Web Services example

+ Last year, we published an article with an example of using IWS to expose IBM i logic to IBM Cloud

hit .om/blogs/open-your-i/november-2017/ibm-cloud-watson-and-web-services-h

elp-

application/
* https:

atson-test net

+ Basic concepts:
— IWSto expose legacy RPG logic as web services
— Consumption of web services from IBM Cloud
— Integration with Watson API's:
o Watson Natural Language Understanding service
o WeatherCompany Data service
o Watson Discovery service

(&

From green screen to IBM Cloud

Pomar Syztems =

Connecting IBM i to Watson

L3

N )
@ @ -~ 1BV Watson
ecure Gateway Services & APIs
Python & Node.J5 =
toolkits for BlueMix >
Integrated Web Node.JS or Python
Services (IWS) /

S
for Business

Analytics
e

12


http://ibmsystemsmag.com/blogs/open-your-i/november-2017/ibm-cloud-watson-and-web-services-help-application/
https://ibm-i-watson-test.mybluemix.net/
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IBM Systems Hardware Client Technical Team

A TRRIGAWA CO.LTD.

TAKIGAWA CO,. LTD. — Upgrade from POWERS5 to POWERS as IBM i Cognitive Platform

IMT/Japan, Industory: Enterprise

Client info: TAKIGAWA is trading company of hairdressing, beauty, esthetic and nail products in Japan.

Challenge
4 14 erver
powERS,
“With s increasing computing demand, it requires the Iatest M 7. drvingtheir
system ith 1BV
~Clentneeds: Queryfor
o s new skils.
2 Mo o
Z Coommmn e
Solution oM
s with it
storedinleM L.
73

DataMigratorfor i, and Watson Analytics.

= s
082 WiearyforiStandard o, vz and sl 18t
- Sona e
Insddton, e DStMIgstor o 08 with outsie f M “AyakoKoi
- Thedlen
o e 82 Webvry o s Ui s o s s
ot dcovery s g new s from e 6t

“Keep 81
newblworkioad

newapplication with open source language.

“Takeshi Sugata:

+IBM Business Partner:

POWER Tech. Sales
SystemsHW Sales
NDISOLUTIONS (7O

IBM Systems Hardware Client Technical Team

Proposed Solution Architecture

Technical Benefits and IBM Differentiation

6xCPW/core)
Ixcapacityto store increasingdata.
enableseasy migration and version up.

o
A number of cores.(2.

Z Powems 3026w cors, 6450 Memory tewserver have 2
Z 28368 15wpmiHoD 1, Mirr M Arcitecture.
= i +DB2 Web
Z onepationtoonioan)

5w
' o2 e Query o stondar sion
2 e Query o Develaper irkbench s Analyic,

Ratna!Deveoper fo PG 504 COBOLYS5.1

“Revenue SHW: 0.11 M$ Architecture Diagram

jssssessses in insights form
R Watson Analytics
Analyze and isuaize T8M | dota

Power System 5814
(o)

athering Data from
outside of 16M |

Future plan

cogriive systems &)

How does luxury manufacturer =3 ==

JORI help customers find their

perfect furniture?

Q’f‘f“' Offers X0+ sustng rames, o
Wantad 10 help customers visualize
PassbIe GambinEions

> Craatiod a 30 configurator with open
80UC software o IBV® |

(73 epirss customers t create their
() ceacescrs

\SD\J 50% faster deleries a8 configuraior
accelerates manufacturing

Wil s IEM Witson® cognitive technciogy
10 help consumers fd el prefemed fabric

Using IBM i, a company of Textile industry in Japan is starting

Analyze the sales data using Watson Analytic to understand sales trend:
Utilize it for their product planning and sales activit

Points of this project

Solution

+ Secure connection belween IBM i and Watson Analytics
using Secure Gatew:

+ Use Data connectt m Upload large data directiy from 18M
i to Watson Anal

- Regularly upioad with scheduling function of Data

Infrastructure

+ Watson Analytics can graph data from various
perspectives and grasp the trend with easy
operation. (No Excel skill required)

=) They can analyze while sharing the
screen during the meefing
Benefits

5 18MCloud

Data Secure
Connect Gateway
Watson  —————
Analytics————[ 4]

Secure tunnel

Secure
Gateway
Client

POWERS Windows

Grasp the sales trend by season and size from
data and expect to reflect on campaign plan
and production plan
Future plans
Analyss by combining sales data on I8M { with
Big data on IBM Cloi
- Reflect anaiysi result in variable selection at
modeling in SPSS Modeles

Customer profile
Head office: Osaka

Capital: 80 million yen

Number of Employees: Approximately 100
Business descripton: Planning, production,
sale of textile product:

MHMER Btk BmROFKY LITHEEEEE !
IBM i T —%%Watson Analytics TH 4 Bita

[ 55£5—4%IBM Watson AnalyticZEB L THHL. FLOEBZEE. BRbEPEREH \ORRER

JOST U hORA> b

Watson Analyticsoi#TEI2ER

- Secure GatewayZfEfL. IBMi tDF—S%EF+17CiE

Vﬁﬁ’xlﬂl’?f F— B EFEERRRTIST

+  Data Connectz®ML., XBFEBOT—HZIBMIi
Analytics|CIEZ YT O— K
+  Data ConnectdOR& < 1—JLiSETEMNICT Y TO— K

PESIN

5 IBM Cloud

Data
Lormect Satoway

Ana.wcs———I =]

-
POWERS Windows

(Excel D2FILAE)
I:> BEPCERERE LN S, S

TEMRNADHRSE LUSEOE

© BEF—IHSRMPYA T EOFNTEME
HEL *V//\—/‘ff\*-‘ig'ff/\ﬂ)lﬂﬂ
n‘l}iﬁ?'ﬁ

IBM Cloud‘ciﬂﬁan‘cuétvd F-HE
IBM i L0355 £5 — 5%

SPSS Modelert’@iru/ﬂ%aﬂzxﬁmu
DHERERIR

SHO!

BERTOTA—)
1 KIRAT
éz:ﬁ 8,000%573
100%
SR8 Bioem. w2 wn

g

MANAGED
SERVICES

INFRASTRUCTURE

SOLUTIONS .}

The Computer Merchants DNA

@

UTILITY & CLOUD
soLuTions I

D Computer
Merchants

13
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What we set out to do Where we started

@ AUTOMATE AND
STREAMLINE
€4 ENHANCE

&  EMPLOYEE MORALE

£ CREATE SYSTEMS
friver  OF ENGAGEMENT

%3 Computer Computer
Merchants

Merchants

Transparency LLLEL

The results

Happier staff / less repetitive work / higher value work
Customers are more informed

Lowered our cost of sale

Grown our income

Computer
Merchants

Computer
Merchants

Oil & Gas Public Safety

sensors in a facility tefabytes of data are produced
e 15 petabytes of data by New York City's surveillance cameras each day

A

1SN

' &

Energy & Utilities

smart meters will produce v million books of health
petabytes of data by 2017 el is produced per human in a lifetime

14
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