IBM Db2 Update

April, 2021

Piotr Mierzejewski
Director, Db2 LUW Development

IBM Hybrid Data Management / November 2020 / © 2020 IBM Corporation




Pillars of Db2 Strategy




Build for and Python UDF : Scoring Python Models via Db2
Powered by AI/ML

Db2 Server

Watson
or
Open Source

Db2 Instance

Export the ML pipeline by Runtime

’u t; serializing python joblib
Jupy (Y

5x Speed up of Inferencing with IBM Db2

Acceleration from in-database ML

Model & Dataset
Logistic Regression (scikit-learn) Model
Batch size: 800k rows

Scoring on a Separate System 5)(
FASTER

Data retrieved (over network) from Db2, scored, and written
back to Db2: 1m47s

Scoring with Db2

Data retrieved, scored, and written back inside Db2: 21s



Build for and

Powered by AI/ML In DB Machine Learning

Data Exploration Il L .l Model Training Il Model Evaluation Model

Preprocessing

Deployment

In-Db2
Prediction

Summary

Statistics Missing Values Decision Trees Confusion Matrix

SQL Interface

Virtualized Normalization Naive Bayes Accuracy Python UDF
Distributed

Training

Feature A Linear
Selection AL ) Regression

F q S K-Means
gperatlons Discretization Clustering

Security

Scalability

Association
Rules

Train/test Split
Platforms
x86 Linux
PPCLE
zLinux (Linear Reg. unsupported)




Build for and Db2 Graph
Powered by AI/ML

Db2 Graph - Tech Preview

Your data remains in Db2

= Continue to read and make updates to your data, without any impact
on performance

= Leave your applications as they are

Simply “overlay” a virtual property
graph over your Db2 data

Uses the referential information to automatically create the Graph
schema

You can map tables or create views to map them into graph vertices
and edges

Add more relationships by editing the Graph schema, as long as the
underlying data exists in Db2

/

Queries Visualize
Gremlin
console/
API

Db2 Graph




Build for and
Powered by AL/ML M| pased Query Optimization

Get intelligent query processing with ML-based | Get up to 10X better query performance with Db2 v11.5.5

optimizer that uses ML and Neural networks to

learn from past experience Query Performance
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from query execution
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RO LA et Without machine learning
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performance

memory and compute capacity
resources and database resources




Hybrid Cloud Ready . . . .
and Developer Visual Studio Code Extension & Drivers

Inclusive

New and Improved Db2 VS Code Extension with features Db2Connect
including;: IBM v2.0.0
Connection Manager for your connections VS Code Extension for IBM Data Server
- Explore Database objects via UI Explorer CLLZTIR This extension is enabled globall
- Create/Open/Edit in local machine or from database
- SQL Scripts
- Stored Procedures Driver Updates with 11.5.5
- UDFs NET NET 3.1
- Triggers NET 4.8
- VieWS .NET5 (Dec 2020)
_ Alias Python Python 3.9
_ Table Java JDBC 4.3 and Open JDK 13 Runtime
- Deploy Stored Procedure, UDFs, Triggers to the ::s:'s 257');
database. -
- Export Results as CSV, JSON and XML. .
- Keyboard shortcut support for different activities Supported Framework Updates with 11.5.4
Django Django 2.2, Django 3.1 (Jan 2020)
Rails Rails 6.0

.NET Entity Framework 6.4 (Dec 2020), .NET5 Core(Dec 2020)



Hybrid Cloud Ready .
and Developer Db2 REST API Service

Inclusive
ZII’DOIVIdeS the application de\éeloper W|thh APPLICATION DEVELOPER
s to , an their
own end-points, referred to as services. , _ — ) , —
Request list of services Describe service Execute service Retrieve results Monitor services

Each is GET Nv1/services GET At/services/ POST Ni/services/ GET Nv1/servicesAid) GET /v1/services/monitor

associated with a single SOL statement {serviceName}/{version} {serviceNameversion} | —————
' Y Stop job

Services can be executed synchronously or peakea S SRl PUT/V‘/SGW'CGS/SWP/ id

POST Mv1/services/execsql
asynchronously, as a job that supports Neilbdbic it

result paging.

is deployed as a docker container

supporting Db2 11.5 (and 11.1).

Authenticated users can use the REST end- .
points from any REST HTTP client E——

Request list of services Create service Delete service | Update service
GET N1/services POST N1/services DELETE Nv1/services/ PATCH Nv1/services/
{serviceName}/{version} | | {serviceName}{version}

The Db2 REST server accepts an HTTP request,
processes the request body and returns results

Grant permission to service | [Revoke permission to service
| n fO rmat. PUT N1/services/grant/ DELETE N1/services/grant/
{serviceName}/version} | {serviceName}/version}




Hybrid Cloud
Ready and
Developer

Inclusive

Catridge VALUE MATRIX
)

Time-
Saving

Modernize

Extended
HA

Db2 Universal Container ( Db2U) Operators

The Db2 Cartridge

Lifecycle Management

Consistent Cluster managed Lifecycle

-- Db2 Special build
-- Upgradeability

--- AutoUpgrade Technology [ “20']

OCP/Kubernetes alignment

Security
Cloud Pak 2.0 Certification

-- Security and Privacy By design

-- On-going assessement
SSL built-in
OpenShift layersed strategy

Modernized infrastructure

Infrastructure Consolidation
-- Better HW/VM utilization
Deploy in the Cloud [AWS/Azure/...]

High Availability

HADR Intra/Inter cluster
4-tiers Resiliency strategy

-- Self Healing [Process/Pod]
-- Standby Node

-- Standby Db2 (HADR)

Readiness Time

Aligned with DevOps productivity
requirements
-- Ready in minutes [5']

Ecosystem

Add-ons pluggability
-- REST/GRAPH
--DMC

Storage

Support for Container-Defined
Storage

-- OCS, Portworx, SS CSI, IBM
Cloud file storage

-- Resiliency with Replication

Hybrid Cloud Ready

Cloud Like Experience
--"As a Service" in OpenShift
Catalog [Q4 2020]

Red Hat
OpenShift

Certification standards
© Runs on OpenShift
© Certified operators
© Fully containerized
© TI1-T3 support

© Vulnerability scans

Capabilitieslevel (@

© Basic install

I

© Seamless upgrades
Full lifecycle

Deep insights

Auto pilot




Hybrid Cloud
Ready and
Developer

Inclusive

Db2 Universal Container ( Db2U) Operators RedHat
Performance Evaluation OpenShift

Metrics Db2U on RHOS

Install Time [Automated & includes instance/Database Creation]

Upgrade Time [Automated]

A I_ I_ P e rfo r m a n C e R e S u ltS HADR Takeover time [Automated]

for

Recovery on Db2 Failure [Automated]

(observed < 1 min on SMALL)

Recovery on Hardware Failure [Automated]

Scaling Compute

« Partial Crash Recovery time*: Usually complete in minutes with worst case at 20/30 minutes

Reference architecture -
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https://www.redhat.com/en/resources/IBM-Db2-Warehouse-MPP-on-OpenShift-Container-Storage-detail

It’s Containerization
« NOT Migration

* No Backup Restore

* No Export / Import

« No Reconfiguration

» Data Handled Securely

IBM Digital Technical Engagement
Click to Containerize

Containerization Overview Register Database

The Click to Containerize Tool is used to This step will register and analyze a

analyze an existing Db2 database to candidate Db2 database. The database
determine if it is suitable for containerization  needs to be registered so that configuration
on OpenShift. information can be retrieved.

Click on the link below for more details on You will need the database name, host

how the program works. address and port, as well as credentials for
connecting to the database.

Containerize Db2
Default OpenShift and Dictionary settings Once parameters have been identified that

Analyzer Settings

can be modified in this panel. The Dictionary  need to be maintained on the new system,
contains information about all of the Db2 you can generate the shell script which will
parameters and it can be modified to adjust provide the framework for containerizating
for values that may be outside of reference the database.
values.

Note that you will require administrator
This panel also allows you to ch the to an OpenShift cluster in order to
reference database that is used to the gt d script.
against candidate databases.




Hybrid Cloud Read
ya:d De‘\)llclelopii Y pb2c2c (Click2Containerize)

Inclusive
Db2 On Prem ROUTING LAYER
Db2 on Linux SERVICE LAYER
MASTER
Oc Client

Internet/

Network

Logs
. MirorLogs Tested over 15,000 km
| StoragePath | Internet connection

Storage Path X

PRIVATE PUBLIC

DB Config Files Containerized Db2 Hybrid Cloud Service

External UDFs

KeyStore Tunable Parallel Data Transfer
Data Compression
Fully Auditable




Enterprise Grade &

Resilient Faster Database Activation

Database Activation Time

> Applicable in all — Upgrade,
Crash Recovery scenarios

» The buffer pools are committed
to memory using an
Asynchronous Process

> Tests with SAP Db2 database on
AIX system

= Up to factor

256 G 384 G
== Disabled Enabled




Enterprise Grade & Single Sign-ON with JWT ( JSON Web Token )
Resilient

=Authentication without Customer's
username/password via JISON Web IDP
Token (JWT) $50 with
username /
=IDentity Provider (IDP) signs the token password, or JWT  JWTover \ WT

that's passed on to Db2 i HTTPS, \\ over I'
- \ SAML2, —— | JDBC |

*Db2 is configured to "trust" IDPs and etc. rorCLl |

use their public key to verify the token

| Browser Application

=If the token is valid, Db2 uses the
identity within the JWT for

authentication Back end
Front end

: g single sign-on
single sign-on v EESE




Enterprise Grade &

o HADR with Pacemaker & Corosync
Resilient

Cloud
Ready

V79.5.5.6 Rutore Gis

Cloud
Ready

o — 1 — Technical
WIS SHE) preview

+ Cluster manager-aware integrated Db2 Tpt; ‘ .,‘S?l [:> i A‘ * Integrated bundling and install

commands
 Support on POWER (AIX and

+ Multiple Standby PPCLE)
+ New cluster manager configuration utility — db2cm Support

+ Integrated data collection via db2support

* Active-Passive HA Configuration

» Multiple instances & databases support
» Fast redeployment via

» Enhanced quorum type support with QDevice import & export support 7 DU [FEnE e e

e RHEL 8.1, SLES 15 SP1 support on Intel and * DPFHA
Linux on IBM Z * Two node support

. i * More Cloud validations
. Validated on AWS with RHEL 8.1 with fencing on AWS

* Majority Quorum




Enterprise Grade &

" Compact Varchar & Memory Unit for BLU Runtime
Resilient

Fixed width vector Compact Block Store

» Improved memory efficiency for wide
VARCHARSs in CDE Group By and
Join queries

» Reduce memory consumption, spill
I/O and OOMs

» Performance improvements mBlocks

» Increase in concurrency within Group
By and Join operators mlengths

mCompactValueMetadata
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CompactBlock

CDE Vector <VarlenString> , with

CDE Vector <VarlenString>
compact block store




Enterprise Grade &

" Compact Varchar for BLU Runtime — Results
Resilient

Db2 runtime optimizations for Group By and HSJN with string data types
= SAP DSO queries run between with Db2 11.5.4 compared to 11.5 GA

seconds

<000 DSO Query Performance Improvements with Db2 V11.5.4
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Enterprise Grade &

Resilient Columnar Page-Based String Compression Results

SAP BW tables compression then Db2 v11.5 GA

SAP BW Tables with VARCHAR and other columns - ROW versus BLU Compression

1.693 1735

1.250
989
897
698
565
381 33g 399 366
294 338 313 305
I =/m E'm Homs

/BIC/B0000444000 /BIC/BO000691000  /BIC/ADSBLUL100  /BIC/SZMAT_BLUL  /BIC/XZMAT_BLUL  /BIC/PZMAT_BLUL

mROW BLU without String Compression M BLU with String Compression




Market Awareness
and Enablement

Information Webinar Series
3 Sessions (Oct 29 — Dec 8)

Signup: ibm.biz/Db2isDeveloper-inclusive

Completed webinars series — 1,000+ signups!

Technical Webinar Series
8 Sessions (Nov 12 - Dec 14)

~ M larnm

A 1 v >

Deep dive in feature enhancements for Deep dive in feature enhancements for
security and performance in 11.5.5. mixed workloads such as JSON, Graph

Get an overview of all features
enhancements coming in Db2 11.5.5.

Nov 12 @11AM EST Nov 19 @11AM EST with demos.
Dec 1 @11AM EST

Resiliency & Cloud Manageme
Availability SaaS Console
Deep dive in feature enhancements for Deep dive in feature enhancements for Deep dive in feature enhancements data

availability and resiliency in 11.5.5. Db2 Cloud Services management console focused on DBAs.
Dec 3 @11AM EST Dec 8 @11AM EST Dec 10 @11AM EST

Signup: ibm.biz/db2webinar

'aK Tor Datce
Updates
Deep dive in feature enhancements for
Db2 Containerization on Cloud Pak for
Data.
Dec 2 @11AM EST

&
Pricing

Get all the updates on Db2 pricing and
packaging coming with Db2 11.5.5
Dec 14 @11AM EST




Market Awareness
and Enablement

» Support NPS YTD -

» Over 80% of surveys are
» 50% of surveys are a

» Providing solutions
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01-Jul-20

Db2 Client Success & Recognitions 2020!

reddot winner 2020
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Gartner
peerinsights

customers’

choice
2020)

Nikkei Computer Magazine
(Japan) ranks IBM Db2 #1 in
customer satisfaction for
database software
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Cloud Pak for Data + Db2

Simplifies, unifies and automates your journey to Al

Extended Services
Beyond its Base Services, Cloud Pak for Data has a

growing ecosystem of Open Source, Partner, and IBM
< Extended Services - including Db2 to expand the

breadth of capabilities for teams.

Base Services
Core to Cloud Pak for Data, these Base

services fastrack organizations on
their end-to-end data and AI journey

Cloud Pak Control Plane

Essential to Cloud Pak for Data, Foundational Services
provide a command-line interface, an administration
interface, a services catalog, a central list of

with comprehensive continuum of connections, and the central user experience.
capabilities.
aws
7 Aws
[ vy S A
Red Hat® - -
A streamlined hybrid-cloud foundation to -
take advantage of the underlying

resource and infrastructure optimization
and management. OpenShift license
dedicated to run Cloud Pak for Data. et A truly Hybrid-Cloud world

Don’t let lock-in-or major IT decisions
affect how your Data and AI temas
operate. Your work and data should be
accessible in any Hybrid-Cloud strategy.

IBM Watson / Data and Al / © 2020 IBM Corporation



IBM Db2 Resources

« Db2 Roadmap - http://ibm.biz/AnalyticsRoadmaps

« Db2 RFE (Idea) Portal - http://ibm.biz/submitdb2idea

« Get latest Info- Subscribe to Db2 technical newsletter - http://ibm.biz/db2nlsignup
« Connect with the Db2 online community - http://ibm.biz/db2tribe

« Stay up to date with all the new demos on Youtube - http://ibm.biz/db2-youtube

« Interested in getting the latest beta version - http://ibm.biz/getdb2beta

« Db2 Developer Page to get started - http://ibm.biz/db2developer
* For Experienced Db2 developers, get your fav Db2 code sample on github - http://ibm.biz/db2github

«  Want to try Machine Learning with Db2, check out - http://ibm.biz/learndb2
«  Want details on Db2 Python Driver - http://ibm.biz/db2-drivers-python

«  Want Details on Db2 PHP Driver - http://ibm.biz/db2-drivers-php

«  Want Details on Db2 Node.js Driver - http://ibm.biz/db2-drivers-node

« Download the free Db2 python e-book - http://ibm.biz/db2pythonbook
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http://ibm.biz/AnalyticsRoadmaps
http://ibm.biz/submitdb2idea
http://ibm.biz/db2nlsignup
http://ibm.biz/db2tribe
http://ibm.biz/db2-youtube
http://ibm.biz/getdb2beta
http://ibm.biz/db2developer
http://ibm.biz/db2github
http://ibm.biz/learndb2
http://ibm.biz/db2-drivers-python
http://ibm.biz/db2-drivers-php
http://ibm.biz/db2-drivers-node
http://ibm.biz/db2pythonbook

Additional resources

White paper
IBM Db2 on Cloud Pak for Data

Blog
Easing into your Al journey with
IBM Db2 on Cloud Pak for Data

Webinar

Your journey to Al starts with the
right database

Optimizing your data management
infrastructure with Db2

Hands-on lab
Db2 on Cloud Pak for Data hands-on lab

IBM Hybrid Data Management / November 2020 / © 2020 IBM Corporation

Video
Introducing Db2 on Cloud Pak for-Data

Machine learning SOL optimization with
IBM Db2

Machine learning confidence-based query

matching with IBM Db2

Graph analytics in IBM Db2

23


https://www.ibm.com/account/reg/us-en/signup?formid=urx-45473
https://www.ibm.com/cloud/blog/easing-into-your-ai-journey-with-ibm-db2-on-cloud-pak-for-data
https://event.on24.com/eventRegistration/EventLobbyServlet?target=reg20.jsp&referrer=&eventid=2654737&sessionid=1&key=9647245A9C286921394CAF9617791A80&regTag=&sourcepage=register
https://event.on24.com/eventRegistration/EventLobbyServlet?target=reg20.jsp&referrer=&eventid=2418881&sessionid=1&key=832449FA4A7C46AE241239A260419174&regTag=&sourcepage=register
https://www.ibm.com/account/reg/signup?formid=urx-44624
https://mediacenter.ibm.com/media/t/1_e0su5ucg
https://mediacenter.ibm.com/media/1_0twuv91o
https://mediacenter.ibm.com/media/1_yvy0o4vg
https://mediacenter.ibm.com/media/1_o8qxqi4j

