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Designed and developed using IBM Design Thinking and
IBM Offering Management discipline

» Proof of Concept in early 2015, incorporating customer feedback

» |BM received approximately 900 mainframe patents in 2017 and
has over 1,500 pending patent applications that relate to
mainframe technologies

» Ongoing stakeholder interviews with customers of all sizes,
applications, users, business partners, and geographies
— Collaborated with more than 150 customers for the z14 M01-M05 and
Emperor || models

— Collaborated with an additional 80 customers for the z14 ZR1 model
and Rockhopper Il

» February 2018, began early hardware user experience testing
with over 10 internal and external customers




Common architectures, different packaging and markets
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Common Architecture
Platform Simplification
Processor Units (PUs)

Memory
I/0
PR/SM or IBM Dynamic Partition Manager
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Unparalleled Unmatched Unrivaled
engineering for security & privacy economics at scale

data serving
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Introducing the IBM® LinuxONE™ Rockhopper™ I

Machine Type: 3907
Model: LR1

» Up to 30 cores (50% more than previous gen),
equivalent to 180-240 x86 cores

* Up to 8 TB memory (2x previous gen)
» I/O support for up to 2 million IOPS, 128 GBpS
* 19” industry standard form factor

» Optional 16U of available frame space for additional
components, e.g., storage, server, network switch

* PDU-based with 200v-240v power
 Air-cooled only
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Unmatched security and privacy

The world’s premier Linux® system Red efining the secu rlty
for highly secured .
data & cloud serving perimeter for the next

generation of applications

* Encryption at rest and in flight
* Industry-leading multi-tenant isolation
* FIPS 140-2 Level 4 certification

* Industry-unique IBM Secure Service Container

IBM LinuxONE™ offers
Secure Service Containers
to protects against:

Threats to data privacy
Stolen credentials

Malware / ransomware
Database manipulation

“The security offered by LinuxONE is key. Our
customers can feel confident that their data is
safe at all times.”

—Cristian Dinu, Co-founder and Technical
Leader, Learn Forward / Hypersay
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Common capabilities available across all LinuxONE models

I/0 IBM Dynamic Partition
FICON Express16S+ Manager (DPM)
OSA-Express 6S

Crypto Express6S IBM Secure Service
ZEDC Express, Container capable
RoCE Express2

zHPF

On-chip compression

RAIM memory

Physical planning

HiperSockets™ — Overhead (top exit)
cabling and power

Security — ASHRAE A3

In-core crypto (CPACF),

Crypto ExpresséS, GCM HMC Mobile app

Encryption (Java™), TKE

Pause-less garbage
collection

SIMD

SMT
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Rocjdmpper II
Machine Type: 390

Madel: LR1

Customer Max
MEset PUs Memor

Emperor II
Machine Type: 3906
Models: LM1 - LM5

Model Customer Max

PUs Memory
LM1 33 8TB

LM2 69 8TB
LM3 105 24TB
LM4 141 32TB
LM5 170 32TB
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A new opportunity to build an “all in one”
solution for greater efficiency

New to the platform with Rockhopper II

With smaller I/O configurations —a new 16U Reserved feature code
can be added that tags 16U of space in rack as “Available” for
customer use

This creates a new opportunity to build a fully customized,
comprehensive solution to meet your infrastructure needs

Populate with your choice of server, switch or storage elements 1

1 Hardware service to IBM or non IBM options may be provided by a 31 party — but they must be able to
provide analysis of power, thermal, air flow and other requirements as listed in the IMPP guide.
Requirements for physical structures as well as interactions with the ‘mainframe server’ will be provided
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IBM LinuxONE and Storage synergy

Storage Networking = Flash and Hybrid Storage Systems

FlashSystem™
A9000
b DS8880
Db
SAN256B-6 SAN512B-6 g\gég Storwize®
! 9?63}—;" V7000 / V7000F
—— (e seae]
m SAN64B-6 m FlashSystem
CLERERT V9000
SAN42B-R . engm
57 67
g.‘.’.g.:’. - FlashSystem
FS900

Other examples of uses for 16U Reserved space include IBM 1U HMC, IBM TKE, IBM Power Systems™, NVMe
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=~ Met Office

Ensuring timely delivery of essential
weather data to millions of customers

The Met Office migrated its meteorological databases
from x86 systems to a resilient, high-performance and
scalable IBM® LinuxONE platform—ensuring it can
handle massive peaks in requests.

A single team supports a large number of core Linux apps
Cuts operational costs through database consolidation
Ensures millions of customers can access critical weather data 24x7

“‘We can bet the business on LinuxONE—and | can
sleep easily in the knowledge that we can

absolutely rely on our data delivery systems.”
Graham Mallin, Executive Head of Technology at the Met Office



Secure Data Serving

“As we continue to expand our
business, LinuxONE helps ensure
that there's no impact on
performance, reliability and
security ... We don’t see any
convincing rivals to LinuxONE ... ”

Jeffrey Pochily, VP of Network Infrastructure

$1B 20M 1in7
cumulative savings members onboarded US citizens served
delivered to the in one year with zero with potentially life

healthcare industry performance impact saving analytics



&

plasticbank

®%® Foundry

and
are tackling ocean plastic
and global poverty with

IBM LinuxONE

“Thanks to IBM, we are

transforming the lives of millions

of the most disadvantaged people

on earth, and realizing our vision for
cleaner oceans.” pavid Katz, CEO, The Plastic Bank



IBM LinuxONE Rockhopper Il
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IBM LinuxONE“

For more customer stories:

https://www.ibm.com/linuxone/success-stories
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Collaboratively Designed
Fits in any data center

Highly engineered to be
resilient, fast & secure

The premier platform for secure
cloud and data serving



Trademarks

The following are trademarks of the International Business Machines Corporation in the United States and/or other countries.

IBM* LinuxONE
IBM (logo)*  LinuxONE Emperor II
IBM zZ* LinuxONE Rockhopper I

* Registered trademarks of IBM Corporation

Adobe, the Adobe logo, PostScript, and the PostScript logo are either registered trademarks or trademarks of Adobe Systems Incorporated in the United States, and/or other countries.

IT Infrastructure Library is a Registered Trade Mark of AXELOS Limited.

ITIL is a Registered Trade Mark of AXELOS Limited.

Linear Tape-Open, LTO, the LTO Logo, Ultrium, and the Ultrium logo are trademarks of HP, IBM Corp. and Quantum in the U.S. and other countries.

Intel, Intel logo, Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo, Celeron, Intel Xeon, Intel SpeedStep, Itanium, and Pentium are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States and other
countries.

Linux is a registered trademark of Linus Torvalds in the United States, other countries, or both.

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the United States, other countries, or both.

Java and all Java-based trademarks and logos are trademarks or registered trademarks of Oracle and/or its affiliates.

Cell Broadband Engine is a trademark of Sony Computer Entertainment, Inc. in the United States, other countries, or both and is used under license therefrom.

UNIX is a registered trademark of The Open Group in the United States and other countries.

VMware, the VMware logo, VMware Cloud Foundation, VMware Cloud Foundation Service, VMware vCenter Server, and VMware vSphere are registered trademarks or trademarks of VMware, Inc. or its subsidiaries in the United States and/or other
jurisdictions.

Other product and service names might be trademarks of IBM or other companies.

Notes:

Performance is in Internal Throughput Rate (ITR) ratio based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual throughput that any user will experience will vary depending upon considerations
such as the amount of multiprogramming in the user's job stream, the 1/0 configuration, the storage configuration, and the workload processed. Therefore, no assurance can be given that an individual user will achieve throughput improvements
equivalent to the performance ratios stated here.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

All customer examples cited or described in this presentation are presented as illustrations of the manner in which some customers have used IBM products and the results they may have achieved. Actual environmental costs and performance
characteristics will vary depending on individual customer configurations and conditions.

This publication was produced in the United States. IBM may not offer the products, services or features discussed in this document in other countries, and the information may be subject to change without notice. Consult your local IBM business
contact for information on the product or services available in your area.

All statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

Information about non-IBM products is obtained from the manufacturers of those products or their published announcements. IBM has not tested those products and cannot confirm the 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.

Prices subject to change without notice. Contact your IBM representative or Business Partner for the most current pricing in your geography.

This information provides only general descriptions of the types and portions of workloads that are eligible for execution on Specialty Engines (e.g, zIIPs, zZAAPs, and IFLs) ("SEs"). IBM authorizes customers to use IBM SE only to execute the
processing of Eligible Workloads of specific Programs expressly authorized by IBM as specified in the “Authorized Use Table for IBM Machines” provided at www.ibm.com/systems/support/machine_warranties/machine_code/aut.ntml (“AUT”). No
other workload processing is authorized for execution on an SE. IBM offers SE at a lower price than General Processors/Central Processors because customers are authorized to use SEs only to process certain types and/or amounts of workloads as
specified by IBM in the AUT.
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Legal Notices

Copyright © 2018 by International Business Machines Corporation. All rights reserved.

No part of this document may be reproduced or transmitted in any form without written permission from IBM Corporation.

IBM, the IBM logo, and ibm.com, and ADDITIONAL TRADEMARKS HERE are trademarks of International Business Machines Corp., 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
ibm.com/legal/copytrade.shtml.

ADD PARTNER LEGAL DISCLAIMERS (SUCH AS INTEL, LINUX, MICROSOFT AND OTHERS) HERE AS APPROPRIATE.

Product data has been reviewed for accuracy as of the date of initial publication. Product data is subject to change without notice. This document could include technical inaccuracies or
typographical errors. IBM may make improvements and/or changes in the product(s) and/or program(s) described herein at any time without notice. Any statements regarding IBM's future
direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only. 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. Any reference to an IBM Program Product in
this document is not intended to state or imply that only that program product may be used. Any functionally equivalent program, that does not infringe IBM's intellectually property rights,
may be used instead.

THE INFORMATION PROVIDED IN THIS DOCUMENT IS DISTRIBUTED "AS IS" WITHOUT ANY WARRANTY, EITHER OR IMPLIED. IBM LY DISCLAIMS ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT. IBM shall have no responsibility to update this information. IBM products are warranted, if at
all, according to the terms and conditions of the agreements (e.g., IBM Customer Agreement, Statement of Limited Warranty, International Program License Agreement, etc.) under which
they are provided. 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. IBM
makes no representations or warranties, express or implied, regarding non-IBM products and services.

The provision of the information contained herein is not intended to, and does not, grant any right or license under any IBM patents or copyrights. Inquiries regarding patent or copyright
licenses should be made, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 1 0504- 785
US.A.



IBM LinuxONE and Storage synergy

Designing, developing and testing together is key to unlocking true value

Connectivity to Virtualization Comments
LinuxONE supported
» zHPF and Extended Address Volumes
* GDPS®/PPRC HyperSwap®
IBM System Storage®
DS88§/0 . FICON, FCP z/V\M + FICON Express16S+ with Forward Error Correction Codes, FICON
Dynamic Routing, Read Diagnostic Parameters, Enhanced Write
Protocol
TS7700 FICON zIVM
TS1150, TS4500 FICON, FCP z/VM  Support for z/VM via FICON if TS7700 is front end
IBM FlashSystem
A9000/A9000R FCP KVM, ZVM
Storwize® V7000/V7000F FCP KVM, z/VM
SvVC FCP KVM, z/VM
IBM FlashSystem V9000 FCP KVM, z/VM
IBM FlashSystem 900 FCP KVM, z/VM

IBM LinuxONE / LUP12389 / April 10, 2018 / © 2018 IBM Corporation 1 GDPS support for HyperSwap via the GDPS Virtual Appliance for Linux running under z/VM or KVM (GDPS appliance not available for native Linux on LinuxONE)



IBM LinuxONE Operating system support for Emperor II

and Rockhopper II

Minimum Distributions*

— RHEL 7.3 with service update
— RHEL 6.9 with service update
— SLES 12 SP2 with service update
— SLES 11 SP4 with service update

— Ubuntu 16.04 LTS
— Ubuntu 18.04 LTS

— z/VM® 6.4 with PTFs

— KVM running on LinuxONE is
offered by Linux distributions
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*Note: Listed support is for Emperor IT and Rockhopper II, For minimum
required distribution levels for all LinuxONE models see the IBM tested and
supported Linux environments:
ibm.com/it-infrastructure/z/os/linux-tested-platforms

IBM cannot legally discuss Linux exploitation prior to GA from distributors.

IBM is working with the open source community and the Linux distribution
partners to get new Rockhopper II functionality supported with Linux for Z

18



IBM z14 ZR1 and LinuxONE Rockhopper II

Processors

— New feature-based sizing (4,12, 24, 30) z14 Model ZR1

— PR/SM™ or IBM Dynamic Partition Manager { LinuxONE Model LR1
— 40 LPARs Machine Type: 3907

Machine Customer
New entry level system Type Max Memory
— z14 ZR1 has z/0S total capacity of more than 8000 MIPS
— Rockhopper II has Linux capacity of ~240 x86 cores m_
— RAIM Memory design - Min of 64 GB - Max to 8 TB
— IBM Virtual Flash Memory (replaces Flash Express) mn
o mn
— New PClIe Gen 3 IBM zHyperLink™ technology

— New ICA Coupling technology

214 ZR1, 3907
Platform Simplification LR1

— New system design for Standardization of components -
including Industry standard 19” rack
— 16U free space in frame




