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Linux on IBM z Systems

What is Linux?

» Linux is an operating system

—Operating systems are tools which enable computers to function as multi-user, multitasking, and
multiprocessing servers.

—Linux is typically delivered in a Distribution with many useful tools and Open Source components.

» Linux is hardware agnostic by design
—Linux runs on multiple hardware architectures which means Linux skills are platform independent.

» Linux is modular and built to coexist with other operating systems

—Businesses are using Linux today. More and more businesses proceed with an evolutionary
solution strategy based on Linux.
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What is IBM z Systems ?

» IBM z Systems is the family name used by IBM for its mainframe computers

—The z Systems families were named for their availability — z stands for zero downtime. The systems
are built with spare components capable of hot failovers to ensure continuous operations.

= IBM z Systems paradigm

—The IBM z Systems family maintains full backward compatibility. In effect, current systems are the
direct, lineal descendants of System/360, built in 1964, and the System/370 from the 1970s. Many
applications written for these systems can still run unmodified on the newest z Systems over five
decades later.

» IBM z Systems variety of Operating Systems

—There are different traditional Operating Systems that run on z Systems like z/OS, z/VSE or TPF. With
z/VM IBM delivers a mature Hypervisor to virtualize the operating systems. The newest Operating
System that was made available is Linux on z Systems and the Open source Hypervisor KVM.

https://www.youtube.com/user/IBMSystemZ
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Linux on IBM z Systems

An alternative to x86 platforms for
consolidating or virtualizing workloads

Build for high utilization rates

System used most for massive parallel
transactional workloads, for high dynamic
workloads like Mobile, Web applications,
or Enterprise Integration and hosting a
variety of business critical databases

It is used in many different industries
around the globe

Linux on z Systems is optimized to take
advantage of specific z Systems
hardware capabilities

On z Systems, the processor cores for Linux are called
IFLs — Integrated Facility for Linux

They can “decrease” SW licensing costs: As you add
workloads, the cost per virtual machine server (VM) drops

Server consolidation: virtualization via z/VM or KVM

Most efficient resource sharing among VMs, i.e CPUs,
memory & network resources

Dynamic reallocation of resources

Co-location of applications & data in same “box”, between
Linux and z/OS workloads via internal Hipersockets network

Room for capacity growth with simply adding IFLs and VMs

https://www.youtube.com/watch?v=JyhvyNXZwv8
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Linux on z Systems - Linux is Linux

* Not a special Linux
—Everything relevant to Linux and
z Systems is given to the community
—About 5% - 10% code customized

» Does run either in a Logical Partition
(LPAR) or virtualized in a Hypervisor

» Complements other Operating
Systems on IBM z Systems

Backend

Backend

Network Protocol File Systems

Generic Drivers

arch arch

HW dependent Drivers I

... and Linux on IBM z Systems exploits the unique values of the platform!
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Linux on z Systems has a continuous focus on
z Systems characteristics the Business benefits from

Consolidation Capabilities:

ecuritv Capabilities: » Server, Network, Storage, Staff, Skills, Utilities, Environmental, Applications
S y P Hosting of different workloads at the same time

* Privacy,
* Regulatory requirements, Business Resiliency Capabilities:
* Identity management, « High Availability,

» Common Criteria Certification,

* Image Isolation,

* Cryptographic Acceleration,

* Centralized Authentication,

* Physically secure communications
with HiperSockets™ and Guest LANs

* Disaster Recovery, xDR, Serviceability,
Reliability

- Storage failover (HyperSwap™),
Data replication (Metro / Global Mirror)

Flexibility / On demand Capabilities:

. . o ) » Mixed Workloads: Scale-up & scale-out,
Operational Simplification - Rapid server (de)commissioning,

Capabilities: - Idle Servers don’t consume resources

* Virtualization,

« Single Point of Control,

» Single System Image,

+ z/OS Similarities/Synergies,
* Resource Sharing

Proximity / Collocation to z/OS data:
. Increased transaction throughput, HiperSockets

*  Shared data access

. Integrated storage management
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IBM collaborates with the Linux community

= |BM has been a very active participant since 1999
» [BM is one of the leading commercial contributors to Linux
» |[BM has many developers working on Linux and open source projects

GNU OpenStack
Security Hyperledger
Systems Management MongoDB
Virtualization »stgreSQL

Special Projects >cker and more...

Filesystems, and more...

Software Freedom Law Center The Linux Foundation

Free Software Foundation (FSF) Open Mainframe Project

Open Invention Network, and more... Common Criteria.c.ert.ification
Open Software Initiative, and more...
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Mainframe dynamics drive hyper growth with Linux on z Systems

Open
Systems

MIPS

Traditional

1964 1999 2014 2020

- »
< »

Over a decade of Enterprise
Linux®on IBM z Systems™ (LoZ)

1. MIPS :Millions of Instructions per Second or the metric z uses to measure client workload

Traditional

1964-2014

 Batch

» General Ledger

* Transaction Systems

* Client Databases

» Accounts payable / receivable
* Inventory, CRM, ERP

Linux & Java
1999-2014

» Server Consolidation

* Oracle Consolidation

* Early Private Clouds

* Email

» Java®, Web & eCommerce

Cloud, Analytics, Mobile, Security
2015-2020

* On/Off Premise, Hybrid Cloud

* Big Data & Analytics

* Enterprise Mobile Apps

* Security solutions

* Open Source LoZ ecosystem enhancement
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Linux running on IBM z Systems

» built for scale
» perfect for cloud

» IBM Linux on z Systems supports tens of thousands of concurrent users
= You can run development, test, and production servers in a single system
» Shared resources and shared development environments increase productivity

» Scale OUT and scale UP on the same z Systems with Linux
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Virtualization options for IBM z Systems with Linux

IBM z/VM

= World class quality, security, reliability -
powerful and versatile

= Extreme scalability creates cost savings

opportunities

= Exploitation of advanced technologies,
such as:
— Shared memory (Linux kernel,
executables, communications)

= Highly granular control over-resource
pool

» Provides virtualization for all z Systems

operating systems

z Systems Host

LPAR virtualization l PM or PR/SM"
Processors, Memory and 10
Support Element

KVM for IBM z Systems

» Standardizes configuration
and operation of server
virtualization

» Leverage common Linux
administration skills to
administer virtualization

= Flexibility and agility
leveraging the Open Source
community

= Provides an Open Source
virtualization choice

10
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Options to Improve Value and reduce Complexity and Costs with
Linux on z Systems

Optimize the Overall IT Environment

» Simplify Hardware _
Infrastructure

Microservices :
Appl Appl
» Integrate Redundant iH

Software and Data = Virtualize
= Deduplicate

_ Bl " Integrate
[0

" Archive

Integrated Service
» Improve Management

Service Delivery » @ @ @ meI
—

V|S|b|||ty Control Automation

" Cloud Computing

11 © 2016 IBM Corporation
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Linux your Way: Greater flexibility and choice with Open Source on Linux on z
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Conclusion: IBM z Systems with Linux — scalability per excellence

Improved

effectiveness
a0 Management

and efficiency A

e )
IBM z Systems with Linux

Designed to provide unrivaled power,
performance, reliability, security and
flexibility for all kind of Linux workloads in
a single economical server, reducing the
complexity of distributed systems.

Operational and
management reduction

Software acquisition and
licensing cost reduction

Maximized hardware
utilization

Network reduction

Collocation of data and
applications

Floor-space and energy
reduction

Growth inside a server

Improving security

Disaster recovery cost
reduction and simplicity

13

© 2016 IBM Corporation
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Industries & solutions Products S it & downloads My IBM

T infrastructure > z Systems (Mainframes) : Operating systems >

Linux OS on IBM z Systems

Overview Benefits Solutions

Linux OS on the reliable, secure IBM mainframe platform Contact IBM —

The Linux OS on z Systems offers a uniguely & Email IBM

powerful enterprise Linux solution for data - Find a Business Partner

center simplicity, trusted operations and 4 % Call IBM: 1-866-261-3023

. . ! . ) Priority code: z Systems
unrivaled economics. As well, using the Linux Take Linux to a new level ty Y

2 See where Linux means business

0S on z Systems allows for an easy
integration with workloads running on 2/O5 or
zWSE. It's an enterprise grade platform for

Browse Linux on z Systems +

Linux.

Communities

Take your choice — select from the premier ¥ Flog: Linuxand Mainframe

Linux distributions for z Systems @ Linkedin: z Systems Linux
. & Red Hat and z Systems . . i
g Join a Linux on z virtual class
IBM pushes z Systems head-on into the Hat - Find an upcoming virtual class Listen to the
replays

open source arena

} e» SUSE and z Systems
+ Get the IDC paper

SusSe. Events and training

@ & Ubuntu and z Systems

ubuntu G» Join the Fast Company webcast

Join us at Edge 2016
- The infrastructure innovation event

What we offer

1p

Solutions and software

1k

Tools. support and services - . .
In Join us at technical events
H
o

- Infrastructure skills for the cognitive

Resources =T | era

Documentation and education

1k
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Copyright © 2016 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.

IBM products are manufactured from new parts or new and used parts. In some cases, a product may not be new and may have been previously installed. Regardless, our
warranty terms apply.”

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
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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 h erein is not intended to, and does not, grant any right or license under any IBM patents, copyrights, trademarks or other intellectual
property right.
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PureExperience®, PureFlex®, pureQuery®, pureScale®, PureSystems®, QRadar®, Rational®, Rhapsody®, Smarter Commerce®, SoDA, SPSS, Sterling Commerce®,
StoredlQ, Tealeaf®, Tivoli®, Trusteer®, Unica®, 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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