LinuxONE™

Introducing the IBM LinuxONE™ Family

Two siblings, one architecture, Linux only,
named after species penguins

-1 Rockhopper Il
%+ Single cabinet
100’s VMs or containers
40 LPARSs
-1 Emperor |
*  Dual cabinet
< 1000’s VMs or containers
» 85LPARs

)
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LinuxONE Rockhopper™ II LinuxONE Emperor™ |l

redhat Gras
L SUSE ubuntu

“Bare Metal” z/VM K;{‘)M 9 n ‘&
‘ CentOS debian core® RANCHER

openstack docker kubernetes
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An IBM LinuxONE for everyone
‘Right-size” to fit your needs

Rockhopper II Emperor 11
Performance in a Smaller Footprint Extreme Scale

» Equivalent to ~200 x86 cores * Equivalent to ~1300 x86 cores

* Upto 8 TB memory *Up to 32 TB memory

» I/O support for up to 2 million * I/O requirements up to 9 million
IOPS IOPS,

* Raw I/O bandwidth of 128 GB/S * Raw I/O bandwidth of

* 19” industry standard form factor 832 GB/S

» PDU-based? with 200v-240v * Bulk power based on 480v
power » Massive Capacity Back Up (CBU)

on demand

» Optional 16U of available frame
space for additional components, < Can fill need for on-site disaster
e.g., storage, server, network recovery

switch « Air-cooled or water-cooled
* Air-cooled only
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First release

2000:
J' SUSE Linux
1999:
Linux on ::"P
S/390°
2000:
Integrated Facility for
Linux (I FL)
1999: IBM 2000:
Linux Tech Db2®
Center WebSphere®

© 2018 IBM Corporation

2001

Red Hat Linux

%

2001:

HiperSockets™

2002:
major | SVs:
SAP, Cracle 9i

Our 18-year journey with Linux on the Platform

7
2007:

IBM Big Green Consolidation
3900 to 30 servers

2006:
1000 Appl., 300 1SVs

7a

E(Fﬁ 2016:
= KVM1.1.2
= z/VM 6.4
2015:
= KVM for IBM z
= |BM Wave upd. -
= |BM zAware for Linux
= |BM LinuxONE™ « Blockchain
+ Open source
:..-r"’ Op
ecosystem
Ed
© 12 Vg’f"ek@ * Db2 BLU
= OpenStack™ . Gppsevirtual Appliance
i“ + Financial Transaction Mgr
- » Open source ecosystem = RHEL7.3
2009: = SLES12 SP2
» ZVM®VE « Spectrum Scale™ = Ubuntu 16.04
= Enterprise Linux Server .« Oracle 12¢ A
(ELS)
= RHEL7.2
= SLES 12 SP1

2013:
>3000 Applications

7
o)
n’" 2018:

2017: = |IBMz14 ZR1
= |IBM z14 M01-M05 * Preview:
= z/VM Subcapacity ~ Z/VM 7.1

= |BM Wave 1.2 SP6

IBM Cloud Private
Db2 Warehouse
DBaaSref.archit.
Spectrum Scale 5.0
Docker Ent.Edition

A

= RHEL

A 7.5

KVM support distros  «
RHEL 7.4

SLES 12 SP3

Ubuntu 17.04
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Open Source Software

Validated on LinuxONE
| oistrouatons | | runimes | | oavase [

Enterprise Versions e pgthon ﬁ AariaDB
VM ﬂDdE'JS c H EF o

@D @ Orongors Bl
Tl

é e
SUSEA - @ J UJ u el .'r_i’::: rch
Q rE'dhat Zendfram:roﬁ:WHF:l Apache "g
¥Scala o evcon  Solr -

Open)DK openstack

s Nl =
n

N

https://www.ibm.com/developerworks/community/forums/html/topic?id=5dee144a-7c64-4bfe-884f-751d6308dbdf

Community Versions

dEbian openSUSE

LXD {Ubuntu)
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LinuxONE™

Open Source & ISV Linux SW Capability

Languages and Dev Environment

Node.js
Ruby
Rails
Python, PyPy Python JIT
LLVM
OpenlJDK, OpenJDK 9 JIT(3Q17)
GCCGO, Golang compiler
oCaml, oCaml native compiler
Erlang
PHP/Zend
R
Clojure
Scala
Swift (Apple)

BIRT (Eclipse plug-in)
Mono(C#...) [open source for .NET]
GOLD(alternate Linux linker)
ATLAS BLAS(z13 SIMD Vector Extension)
LualiT (1Q17)

Rust

DEIELE:ES
MySsQL
PostgreSQL
MariaDB
MongoDB
Apache Cassandra
Redis
Apache CouchDB
Cloudant” (CouchDB based)
Apache Geode
CouchBase
ScyllaDB(4Q)
OrientDB
Hazelcast*
MemsSQL*
Aerospike*
Druid*
Apache Ignite*

Graph DBs

Ported - verified
Work in progress (target quarter/half)
Work under Evaluation/not started

Messaging & Streaming

RabbitMQ
Apache Kafka
Logstash (ELK)

Fluentd
Apache Flume
Apache ActiveMQ
Splunk
Graylog2
Apache Apex(Data Torrent)*
Apache NiFi*

IronMQ*

Apache Camel*

Spark GraphX
Neo4j
Pegasus*
Titan*

* Requested by Client. Pending input on priority

* Content and priority are subject to change

N .
IBM offering Various sources of input: e.g. BlueMix, Github stats, feedback from: direct client input, IBM client reps, on going research

© 2018 IBM Corporation
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Open Source & ISV Linux SW Capability

Orchestration/ Deployment

Docker
Docker Swarm

Docker Compose
Kubernetes

LXD
Apache Mesos
Marathon
Chronos
Mesosphere (DC/0S) (1Q17)
SaltStack (4Q)
Docker Machine
Docker Kitematic

Deployment Management &
Config - Monitoring

Chef
Puppet
Ansible

virt-install

Consul
cAdvisor
Etcd
Apache ZooKeeper
Sysdig (4Q)
Heapster(4Q)
Zenoss
ElasticBox
Icinga 2
DataDog

Ported - verified
Work in progress (target quarter/half)
Work under Evaluation/not started

Machine & Deep Learn

Spark MLLib
Word2vec

TensorFlow (4Q)

EigenBLAS(z13 SIMD Ve
Extension)

SystemML*
H20*
Neon*
Apache SINGA*

laaS & PaaS

OpenStack

Cloud Foundry (4Q)

OpenShift Origin
Juju (2Q)
Fr8r (Open Radiant)
Deis (4Q)

ing Operating Systems

SLES <enterprise>
RHEL <enterprise>

Ubuntu <enterprise>

ctor .
Debian

Fedora
ClefOS (CentOS)
OpenSUSE
CoreOS*
RancherOS*

* Requested by Client. Pending input on priority

A |BM offering

* Content and priority are subject to change

Various sources of input: e.g. BlueMix, Github stats, feedback from: direct client input, IBM client reps, on going research
© 2018 IBM Corporation
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Open Source & ISV Linux SW Capability

Ported - verified
Work in progress (target quarter/half)
Work under Evaluation/not started

Big Data & Analytics App development & DevOps Web Application Dev/Perf & CMS Front End
Elasticsearch (ELK) Xerces-c Apache jMeter Kibana (ELK)
Apache Spark XMLSec Wordpress D3
Apache Solr protobuf Ceilometer Angular (MEAN)
Apache Storm Doxygen Apache Tomcat Express (MEAN)
ANTLR HAProxy Beats (4Q)
Apache Maven NGNIX lonic*
Jenkins Apache HTTP Graphene*
Apigility JBoss Meteor*
Apache Zeppelin* Mule (4Q) Drupal Grafana
Jupyter* PM2 (4Q) Joomla
Ipython* Htop (4Q) SugarCRM
Graphite* IPTraf (4Q) Magento
Alfresco
OpenResty (1Q17)
apache2-utils (4Q)
TomEE*

* Requested by Client. Pending input on priority
A IBM offering

Various sources of input: e.g. BlueMix, Github stats, feedback from: direct client input, IBM client reps, on going research

© 2018 IBM Corporation

* Content and priority are subject to change
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Open Source & ISV Linux SW Capability

Sample popular Tools and Applications* that have been verified by Sine Nomine Associates.
The following links provide more details and the most up-to-date lists:
http://www.sinenomine.net/products/mainframe-linux/ClefOS_6-packages

http://www.sinenomine.net/products/mainframe-linux/ClefOS 7-packages

App development System System System
& DevOps productivity tools | configuration tools libraries

pigz Bacula phpMyAdmin
autossh ipsec-tools webmin
eXtplorer-mod

[Mono/.net | netcat dhcp_probe
php-mcrypt openVPN lightttpd
GeolP .
php-pear-DB ossec-hids mod-rpaf
php-php-gettext h3270 thttpd
mock s3270 scsi-target-utils
Perl Tools(e.g. perl-
libapreq2, perl- HAO
Net'Ping...) heartbeat
Regina & Rexx

* Content and priority are subject to change

© 2018 IBM Corporation

ClefOS (CentOS)

freetds
libibverbs
libapreq2
libmcrypt
libnet
libsodium
openpgm
pkcsll-helper

zeromq

SINE NOMINE

ASSOCIATES
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Getting Enterprise Support for the LinuxONE & IBM

Enterprise Level Product

& Enterprise Level

Third Party Enterprise
Support of Community

Z Open Source & ISV Ecosystem

Linux Technology
Center

Ecosystem
enablement team

Technical Support
Services (TSS)

Support

MongoDB :
alan.chhabra@mongodb.com

MariaDB :
dion.cornett@mariadb.com

PostgreSQL via
2ndQuadrant :
simon@2ndQuadrant.com

Chef: Istidham@chef.io

Puppet:
matt.girdharry@ puppet.com

Docker:
roger.egan@docker.com

Rogue Wave:
amy.a@zend.com

- Community versions
of 36 key packages
(see next page)

SINE NOMINE :
neale@sinenomine.net

- Packages previous pg
- CentOS (ClefOS)

- MONO - for running
Windows apps on
LinuxONE

SUSE
Red Hat

Cannonical (for
Ubuntu - $19.5K per
drawer)

(embed Open
Source packages in
distros)

© 2018 IBM Corporation
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Community Packages Supported by Rogue Wave

node.js Elasticsearch (ELK)
Languages & Open IDK & JIT Apache Spark
Development Environment PHP/Zend Apache Solr
R Apache Maven
MySQL Jenkins
Postgres Apigility
MariaDB (community version) Wordpress
Databases Servers MoqgoDB (community Celiometer
version) Apache Tomcat
Apache Cassandra HAProxy
Redis NGNIX
Apache CouchDB UiiEln ey B e A Apache HTTP
Rabbit MQ JBoss
Messaging & Streaming  Logstash (ELK) Drupal
Apache ActiveMQ Joomia
Docker (community version) Sugar CRM
Docker Swarm (community Kibana (ELK)

Container Management

Deployment Mgmt &
Monitoring

version)

Docker Compose (community
version)

Chef (community version)
Puppet (community version)

T W A R E

= RogueWave

© 2018 IBM Corporation




Hundreds of ISVs Support LinuxONE
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Lots of IBM Software Runs on LinuxONE

Communications Server for Linux
IBM Business Monitor
IBM Business Process Mgr Std, & Adv
IBM Integration Bus
IBM Java Runtime Environment
IBM Mobile Foundation
Worklight (MobileFirst)
TPF Toolkit
WebSphere
* Adapters
v’ Adapter for Email
v’ Adapter for ECM
v’ Adapter for File Transfer Protocol
v’ Adapter for Flat Files
v’ Adapter for IBM i
v’ Adapter for JDBC
v’ Adapter for Lotus Domino
v’ Adapter for Oracle E-Business
v’ Adapter for PeopleSoft
v’ Adapter for SAP Software
v' Adapter for Siebel Business
* WebSphere Application Server (WAS)
v’ Express
v FP' Web 2.0
v for Developers
v’ Hypervisor
v HE for SLES
v’ HE for RHEL
v' HE Intelligent Management Pack
v Liberty Core
v ND

- Qe mEnsiten EEianEy

* Enterprise Service Bus

* Extended Deployment

* Extended Deployment CG

* eXtreme Scale

* Lombardi Edition

* Message Broker

* MB Connectivity for Healthcare
*MQ, MQ FTE, MQ Low Latency
« Service Registry and Repository
* SSR Advanced Lifecycle Edition
* SSR Client

* Virtual Enterprise

DB2 for Linux, UNIX and Windows (LUW)
* Advanced Enterprise Server Edition
* Advanced Workgroup Server Edition
* DB2 Connect
« DB2 Enterprise Server Edition
* DB2 for LUW for SAP
* DB2 Merge Backup for LUW
* DB2 Recovery Expert for LUW

IBM Data Studio

IBM Metadata Workbench

IBM solidDB

Info Server Business Glossary Anywhere

Informix Client Software Development Kit

Informix Connect Runtime

Informix Dynamic Server Ent Ed

InfoSphere
* Business Glossary
« Business Info. Exchange
* Foundation Tools
* |dentity Insight
* QualityStage Module US Cert
* Change Data Capture
* Change Data Delivery
* Data Replication
* Federation Server
* Guardium
* Information Analyzer
« Information Server, SAP (2)

* Master Data Management
* Master Data Management Server
* Optim Configuration Manager
* Optim Performance Manager (2)
* Optim pureQuery Runtime
* Optim Query Capture and Replay
* Warehouse

v’ Advanced Departmental

v’ Advanced Enterprise

v’ Departmental Edition

v’ Developer Edition

v’ Enterprise Base

v’ Enterprise Edition

Optim
+ Data Retention
* High Performance Unload for DB2
* Performance Manager (2)

* Query Tuner for DB2

IBM License Metric Tool
IBM SmartCloud Control Desk
IBM SmartCloud Cost Management
IBM TRIRIGA Suite
* Facilities
« Portfolio Data Manager
* Real Estate
* Workplace Suite
Maximo Suite
 Adapters
* Asset Mgt.
* Essentials
* Schedule
* Calibration
* Change and Corrective Action Mgr.
* Everyplace
* Linear Asset Manager
* Mobile Suite & tools
* Spatial Asset Management
Tivoli
* App Dependency Discovery Mgr.
* Asset Discovery for Distributed
* Business Service Manager
* Monitoring, Energy Mgt., V
* Netcool/Impact
* Netcool/OMNIbus
* NetView
* Network Manager IP Edition
* Provisioning Manager
* Service Automation Manager
« Storage Productivity Center Edition
* System Automation Application Mgr.
* System Automation for Multiplatforms
* Usage and Accounting Manager, Ent
TotalStorage SAN Volume Controller

Rational Asset Manager Enterprise Edition
Rational Asset Manager Standard Edition
Rational Automation Framework

Rational Build Forge

Rational Build Forge Enterprise Edition
Rational Build Forge Enterprise Plus Edition
Rational Build Forge Standard Edition
Rational ClearCase

Rational ClearCase MultiSite

Rational Collaborative Lifecycle Mgt. Rational
Developer

Rational DOORS

Rational Host Access Transformation Svc
Rational Programming Patterns

Rational Quality Manager

Rational Requirements Composer

Rational Team Concert

IBM Connections

IBM Connections Mail

IBM Customer Experience Suite Rich Media
IBM Domino

IBM Forms Experience Builder

IBM Forms Server

IBM Mobile Portal Accelerator

IBM Web Content Manager, Rich Media
IBM Web Experience Factory
WebSphere Dashboard Framework
WebSphere Portal Enable

WebSphere Portal Extend

WebSphere Portal Server

Cognos Business Insight

Cognos Business Intelligence & Analysis
Cognos Insight

Cognos Mobile

Cognos Real-time Monitoring

IBM SPSS License Authorization Wizard
IBM SPSS Modeler Limited

SPSS Collaboration & Deployment Services
SPSS Decision Management

SPSS Modeler & Server

SPSS Statistics & Server

Case Foundation

Case Manager

Content Analytics

Content Foundation

Content Integrator Enterprise Edition
Content Manager Enterprise Edition
Content Manager OnDemand Multiplatforms
Curam Social Program Management
Enterprise Records

FileNet Business Process Manager

FileNet Content Manager

Financial Transaction Manager (FTM)
Integrated Operations Center (10C)
Maximo for Government

Maximo for Life Sciences

Maximo for Nuclear Power

Maximo for Oil and Gas

Maximo for Service Providers

Maximo for Transportation

Maximo for Utilities

Maximo Health, Safety & Envt Mgr
Sterling B2B Integrator

Sterling Connect:Direct

Sterling Connect:Express

Sterling Control Center

WebSphere Commerce Enterprise
WebSphere Multichannel Bank Toolkit
WebSphere Transformation Extender SEPA
WebSphere Transformation Extender SAP
WebSphere Transformation Extender SWIFT
WebSphere Transformation Extender EDI
WebSphere Transformation Ext. Financial
WebSphere Transformation Ext. Healthcare
WebSphere Transformation Ext. NACHA

IBM Security Access Manager for Web

IBM Security |dentity Manager

Tivoli Access Manager for e-business

Tivoli Directory Integrator

Tivoli Federated Identity Manager

Tivoli Federated Identity Mgr Bus. Gateway
Tivoli Key Lifecycle Manager

© 2018 IBM Corporation



"~ TimRE IBM Dynamic Partition Manager

Simplified Conflguratlon for Linux Users

e T L

+ Allows quick configuration and management of system resources as easily as
other virtualized environments

4%

+ Developed for servers with KVM and/or Linux as a partition-hosted operating

*  Provides the technology
system

foundation that enables
Benefits for users: laa$ and secure, private
clouds
+ Quickly create a new partition, including the I/O configuration, from a single
management end-point *  Quickly configure and
manage system resources

using an industry standard
* Monitor sources of system failure incidents and conditions or events which ul
might lead to workload degradation

* Modify system resources without disrupting running workloads

« Create alarms for events, conditions, and state changes

* Update individual partition resources to adjust capacity, redundancy,
availability, or isolation

* Not available for z/VM
* Does not support IBM zAware

* Used with FCP Storage only

© 2018 IBM Corporation




Expand your client base by providing
Premium Services affordably

.l Financial Benefits
+ Higher Revenue, lowest TCO
« Up to 1.5x higher profitability*
% Zero CapEx
+ Predictable OpEx
= 100% SLA @100% Utilization
= Ultimate cost efficiency servers save
Ll Operational Benefits
% No Downtime
% 100X Productivity Improvement
+ Drastically reduce carbon footprint
U Technological Benefits
« Extreme Reliability
% Secure Multi-Tenancy
% Fastest and Most Scalable Server

How disappearing

IBM LinuxONE Rockhopper™

* Solitaire Interglobal Study

© 2018 IBM Corporation
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Summary: Benefits from LinuxONE

= Operational IT Efficiency, based on non-disruptive scalability,
flexible resource/workload mgmt. and system performance

= Quality of Service for Resiliency > Availability >

Business Continuity, based on highly securable environment,
unparalleled availability with resource sharing

= Co-location, providing high performance (cross-memory data
transfer) and efficiency, centralized mgmt., all-encompassing DR

= Economic Advantages, based on savings for the operation,
software licenses, security and DR setup, and energy & floor space

Decision factors

Service
Regm’ts

Availability Cost Effectiveness

Performance $

Efficiency
Integration with
existing solutions

Ecalability

Recovery
from disaster

Securability

Virtualization

# Virtual Machines

I Efficiency ‘ -

Integrated system design

N pon, - - -]
Correction anmunsa ‘ |
L S84 £ e R e LTS s i B 2 1
Rec
"l

‘— Multi-dimensional growth

& scalability options

Activate capacity
on demand

http://www.ibm.com/systems/z/os/linux , http://www.ibm.com/systems/linuxone/

Security Capabilities
Data Encryption
Security integrated across the|

¢ “Builtin” g

Security at
s every level

Auditing

Spare Core
“turned on”
without
interruption
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_ The Enterprise Hub - Architecture Overview
- IBM LinuxONE and Linux on z Systems Off-prem Services
- The Enterprise Hub Services on LinuxONE I soa Wb \'4

J\A( riaDB f Siebel,
WAS PeopleSoft A A
@ ¢ mongoDB il |7 <Q
IBM m PostgreSQL v

Integration / N7 >
Bus (lIB) Spark i 5 (bt
(Db2, Oracle, Postgres,

MariaDB, MySQL, ...)
(MongoDB, Cloudant, CouchDB)

Mobile Device

Mobile
Applications

MobileFirst
server

Security Appliance
Caching Appliance

3 Di d
F ORACLE' [

redis

ww |BM Cloudant® N 2/0S
e
CcICS,
=
SLES, RHEL, UBUNTU SLES, RHEL, UBUNTU

KVM or z/VM

laaS

IBM Integration Bus can help you simplify the connectivity between your IT assets, including legacy apps, packaged apps and web
services, without requiring coding changes. It provides content and context based routing that helps you manage and simplify
business-critical processes. It enables you to integrate Open Source technologies and Hybrid cloud with most of your existing IT assets
quickly, simply and at a low cost.

© 2018 IBM Corporation
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Notices and Disclaimers

Copyright © 2015 by International Business Machines Corporation (IBM). No part of this document may be reproduced or transmitted in any form
without written permission from IBM.

U.S. Government Users Restricted Rights - Use, duplication or disclosure restricted by GSA ADP Schedule Contract with IBM.

Information in these presentations (including information relating to products that have not yet been announced by IBM) has been reviewed for accuracy
as of the date of initial publication and could include unintentional technical or typographical errors. IBM shall have no responsibility to update this
information. THIS DOCUMENT IS DISTRIBUTED "AS IS" WITHOUT ANY WARRANTY, EITHER EXPRESS OR IMPLIED. IN NO EVENT SHALL IBM
BE LIABLE FOR ANY DAMAGE ARISING FROM THE USE OF THIS INFORMATION, INCLUDING BUT NOT LIMITED TO, LOSS OF DATA,
BUSINESS INTERRUPTION, LOSS OF PROFIT OR LOSS OF OPPORTUNITY. IBM products and services are warranted according to the terms and
conditions of the agreements under which they are provided.

Any statements regarding IBM's future direction, intent or product plans are subject to change or withdrawal without notice.

Performance data contained herein was generally obtained in a controlled, isolated environments. Customer examples are presented as illustrations of
how those customers have used IBM products and the results they may have achieved. Actual performance, cost, savings or other results in other
operating environments may vary.

References in this document to IBM products, programs, or services does not imply that IBM intends to make such products, programs or services
available in all countries in which IBM operates or does business.

Workshops, sessions and associated materials may have been prepared by independent session speakers, and do not necessarily reflect the views of
IBM. All materials and discussions are provided for informational purposes only, and are neither intended to, nor shall constitute legal or other guidance
or advice to any individual participant or their specific situation.

It is the customer’s responsibility to insure its own compliance with legal requirements and to obtain advice of competent legal counsel as to the
identification and interpretation of any relevant laws and regulatory requirements that may affect the customer’s business and any actions the customer
may need to take to comply with such laws. IBM does not provide legal advice or represent or warrant that its services or products will ensure that the
customer is in compliance with any law.

© 2018 IBM Corporation
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Notices and Disclaimers (con’t.)

Information concerning non-IBM products was obtained from the suppliers of those products, their published announcements or other publicly
available sources. IBM has not tested those products in connection with this publication and cannot confirm the accuracy of performance,
compatibility or any other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be addressed to the
suppliers of those products. IBM does not warrant the quality of any third-party products, or the ability of any such third-party products to
interoperate with IBM’s products. IBM EXPRESSLY DISCLAIMS ALL WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

The provision of the information contained herein is not intended to, and does not, grant any right or license under any IBM patents, copyrights,
trademarks or other intellectual property right.

*IBM, the IBM logo, ibm.com, Bluemix, Blueworks Live, CICS, Clearcase, DOORS®, Enterprise Document Management System™, Global
Business Services ®, Global Technology Services ®, Information on Demand, ILOG, Maximo®, MQIntegrator®, MQSeries®, Netcool®,
OMEGAMON, OpenPower, PureAnalytics™, PureApplication®, pureCluster™, PureCoverage®, PureData®, PureExperience®, PureFlex®,
pureQuery®, pureScale®, PureSystems®, QRadar®, Rational®, Rhapsody®, SoDA, SPSS, StoredIQ, Tivoli®, Trusteer®, urban{code}®,
Watson, WebSphere®, Worklight®, X-Force® and System z® Z/OS, are trademarks of International Business Machines Corporation, registered
in many jurisdictions worldwide. Other product and service names might be trademarks of IBM or other companies. A current list of IBM
trademarks is available on the Web at "Copyright and trademark information" at: www.ibm.com/legal/copytrade.shtml.
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