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OpenShift on Z ... Timeline and Product Description

Available Now —

Product Description

* QOCP 4.2 for Z Systems will be able to
« Manage an OpenShift cluster running on zVM (no KVM and LPAR support)
« Master and Worker Nodes — CoreOS (based on RHEL 8) Only

* Persistent storage - supported through NFS, suitable for PoC activities, not recommended for
production

HW requirements
» 713 systems and the equivalent LinuxONE systems and above
» Storage (including boot support from both)
» FCP multipath
» ECKD environment
Installation support

« Customer installations will use User Provisioned Infrastructure (UPI) for the initial bootstrapping
and installation of the compute, storage, and network nodes

» Support for disconnected installations
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https://cloud.redhat.com/openshift/install
https://cloud.redhat.com/openshift/install

Red Hat OpenShift Container Platform

Trusted enterprise Kubernetes platform providing full stack automated operations on a consistent foundation across on-premise
or hybrid cloud infrastructure. RH OpenShift provides consistent developer environment for innovation and faster time to market.

Key Capabilities

Deployable as untethered private
cloud, on-premises

z/VVM Support

Control plane and worker nodes —
Red Hat CoreOS only

NFS and IBM Spectrum Virtualize for
Persistent storage

User Provisioned Infrastructure
(UPI) for bootstrapping & installation
Common services for consistency
and compliance

Benefits

OpenShift can be deployed on private
and public cloud platforms.

Build once, deploy anywhere
Containers and Kubernetes provide
multi-cloud portability.

RHEL CoreOS - the industry standard
for Linux.

Integrated SDN and Storage
Fully-automated Day-2 operations.
Integrated Logging, Monitoring,
Metrics.

Integrated security throughout the
stack.

Consistent devops experience across
platforms and clouds

Hybrid cloud enabler

What is NEW with 4.3 / 4.4

Disconnected Install for clients with no
direct connectivity to external network

Outlook for 4Q*

* KVM support
* OpenShift release parity with x86

» Enterprise persistent storage
support - OCS, IBM Spectrum Scale

» Installer Provisioned Infrastructure
(IPI) for bootstrapping and
installation, (aspirational)

* OpenShift Add-ons: Service Mesh,
Codeready workspace, Pipeline,
etc.

* More...

*Aspirational, not committed



IBM Cloud Paks on IBM Z and LinuxONE - Roadmap
All Cloud Paks are coming to IBM Z and LinuxONE in Various Phases!

Cloud Pak for Cloud Pak for Cloud Pak for Cloud Pak for
Applications Data Integration Security
Build, deploy and run Collect, organize, and Integrate applications, Connect security data,
applications analyze data data, cloud services, tools, and teams
and APIs

IBM containerized IBM containerized IBM containerized IBM containerized . IBM containerized IBM containerized
software software software software software software

Operational services Operational services Operational services Operational services Operational services Operational services

Container platform 7 Container platform Container platform Container platform Container platform Container platform
RH OpenShift 4.x RH OpenShift 4.x RH OpenShift 4.x RH OpenShift 4. RH OpenShift 4.x RH OpenShift 4.x

Runs on choice of Linux on IBM Z IBM z/VM v7.1
(z13 or later) and LinuxONE IBM Cloud Infrastructure Center v1.1 - Iaa$S (optional)

For up to date roadmap — follow the link: https://ibm.box.com/s/pdon03jigewcvpej67uzeoaw04tsidkt



https://ibm.box.com/s/pdon03jjgewcvpej67uzeoaw04tsjdkt

Cloud Paks for...

Applications

Integration

Multicloud

Management
(Manage-to-2)

Automation

Security

Software Product Included

WAS Liberty

Open Liberty, Open Liberty Spring
WAS Traditional

WAS ND

Transformation Advisor

MobileFirst Foundation

Kabanero / Accelerator for Teams
Red Hat Runtimes

DataPower Virtual

API Connect

App Connect Enterprise

MQ Advanced

Event Streams

Aspera HSTF Server

Cloud Integration Navigator
Multicloud Manager / RHACM

Cloud Automation Manager

Cloud Event Management

Cloud App Management

Ansible Tower

Cloudforms Provider for Linux Guests
FileNet Content Manager (FNCM)
Operational Decision Manager (ODM)
Business Automation Insights (BAI)
Business Automation Content Analyzer (BACA)
Business Automation Navigator
Cloud Pak for Security Solutions

Cloud Pak for Security Foundations

Cloud Paks for...

DEIC
Base and
Extensions

DEE I
Cartridges

Data -
3rd party ISVs

Software Product Included

IBM Cloud Pak For Data Starter Image
I1BM Db2 Warehouse — SMP

I1BM Db2 Warehouse - MPP

Watson Machine Learning (Model Management and Deployment)
Watson Studio / WML 2.0V

Data Science Frameworks

Analytics Engine for Spark

Watson Al OpenScale

Cognos Dashboards

IBM Data Virtualization

Unified Governance and Integration
Watson Knowledge Catalog - Lite
Streams

Db2 AESE

Db2 Event Store

Watson Studio Premium (formerly Data Science Premium) — SPSS *

Watson Studio Premium (formerly Data Science Premium) — DO *

Watson Studio Premium (formerly Data Science Premium) — Data Refinery *

Cognos Analytics

Planning Analytics

Watson ML Accelerator

Watson Assistant *

Watson Discovery *

Watson Services API Kit (Including Speech To Text)*
Watson Compare & Comply *

InfoSphere DataStage

InfoSphere Regulatory Accelerator

Watson Knowledge Catalog - Pro

IBM Data Management Platform for EDB Postgres Enterprise
MongoDB Enterprise

PostgreSQL



4@— z/OS Cloud Broker
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l(later this year)

@ OpenShift 4.x + Cloud Pak for Multicloud Management

Ansible for z/OS
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IBM Cloud Infrastructure Center — laaS automation for end to end cloud like experience
z/OS Cloud Broker — self service access and consumption of z/OS services

Ansible — automation of z/OS through playbooks

IBM Wazi — RH CodeReady Workspace based cloud native developer experience for z/OS
zD&T — z/OS emulation environment

Containers and Kubernetes for zOS

Digital Asset Platform — trusted platform for secured digital assets

Hyper Protect Virtual Server — secure enclave for compliance sensitive workloads
OpenShift Storage (SDS/CNI plugin)

OpenShift Persistent Storage Options

L
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I webservices

NFS

Spectrum Virtualize

Spectrum Scale (beta ongoing)
OCS (coming soon)

* tentative
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OpenShift Container Platform (OCP)

Delivers better per core
performance and cost less than x86
forz15

When driving workload based
on an SLA, which platform
delivers the best cost?

Achieve up to on OpensShift .
Container Platform 4.2 on z15 versus on compared ggs;iig“

x86 workload

Disclaimer: This is an IBM internal study designed to replicate a typical IBM customer workload usage in the marketplace. It consists of IBM
zR15-T01 with eight IFL (@5.2 GHz) across three LPARs. First LPAR is allocated three IFLs and 512GB memory, second LPAR is allocated four
IFLs and 512GB memory and third LPAR is allocated one IFL and 128 GB Memory. IBM Storage DS8886 was used to carve out nine - 250GB
DASD minidisks for each of the guest running in the LPARs. Each of the nine minidisks served one zVM guest totaling nine zZVM guests. The
OpenShift version 4.2.20 cluster was running across seven zVM guests, one guest was running the load balancer and 1 guest was running the
bastion server. The cluster had three masters, four workers and one load balancer nodes. The load balancer was running in the lpar with one IFL
and 128GB memory. Two masters and 2 workers were running in the LPAR with 3 IFLs and 512GB memory. One Master and two workers were IBM Z15-T01
running in the LPAR with four IFLs and 512GB memory. SMT was on acrgss all the IFLs. The operating system for each worker and master nodes
was Red Hat Enterprise Linux CoreOS (RHCOS) for Z. The x86 configuration consisted of seven servers with six servers running RHEL KVM with 16
guests spread across them and one server running RHEL 7.6. OpenShift cluster version 4.3.5 was running across the sixteen guests (three
masters, twelve workers and one bastion server). The operating system for each worker and master node was Red Hat Enterprise Linux CoreOS
(RHCOS) for x86. Each guest operati%s stem was defined with a 100GB virtual disk except the bastjon defined with 5GB virtual disk. Each guest
had access to all of the VCPUs of the PX server on which it was running. The master nodes were assigned 3 32GB memory and workers were
assigned 32 and 64GB memory based on the server they were running on. The seven x86 server configurations were: 1) Sandybridge ep, Intel
Xeon Processor E5-2650, 2.0GHz, 8 Cores, 2 processors, 384 memory, 2) Sandybridge ep, Intel Xeon Processor E5-2680 v3 12 Cores 2.5GHz, 2
Erocessors, 384GB memory, 3) Haswell, Intel E52690 2.6GHz, 12 Cores, 1600MH 95W, 2 processors, 512GB memory, 4) Haswell, Intel E52690

.6GHz, 12'Cores,1600MH’95W, 2 processors, 512 GB memory, 5) Ivybridge EP, Intel Xeon Processor E5-2630 v2 6Cores, 2.6GHz, 2 processors,
64GB memory, 6) Ivybridge EP, Intel Xeon Processor E5-2630 v2 6Cores, 2.6GHz, 2 processors, 64GB memory, 7) comparison based on a 3YR
Total Cost of Ownership (TCO) includes all HW, SW, Networking, Hosting, Manpower, energy/cooling costs and 3 years of service & support.




OpenShift Container Platform (OCP)

Delivers better per core
performance and cost less than x86
for LinuxONE III

Achieve up to 48% lower cost on OpenShift
Container Platform 4.2 on z15 versus on compared
x86

Disclaimer: This is an IBM internal study designed to replicate a typical IBM customer workload usage in the marketplace. It consists of IBM
zR15-T01 with eight IFL (@5.2 GHz) across three LPARs. First LPAR is allocated three IFLs and 512GB memory, second LPAR is allocated four
IFLs and 512GB memory and third LPAR is allocated one IFL and 128 GB Memory. IBM Storage DS8886 was used to carve out nine - 250GB
DASD minidisks for each of the guest running in the LPARs. Each of the nine minidisks served one zVM guest totaling nine zZVM guests. The
OpenShift version 4.2.20 cluster was running across seven zVM guests, one guest was running the load balancer and 1 guest was running the
bastion server. The cluster had three masters, four workers and one load balancer nodes. The load balancer was running in the lpar with one IFL
and 128GB memory. Two masters and 2 workers were running in the LPAR with 3 IFLs and 512GB memory. One Master and two workers were
running in the LPAR with four IFLs and 512GB memory. SMT was on acrgss all the IFLs. The operating system for each worker and master nodes
was Red Hat Enterprise Linux CoreOS (RHCOS) for Z. The x86 configuration consisted of seven servers with six servers running RHEL KVM with 16
guests spread across them and one server running RHEL 7.6. OpenShift cluster version 4.3.5 was running across the sixteen guests (three
masters, twelve workers and one bastion server). The operating system for each worker and master node was Red Hat Enterprise Linux CoreOS
(RHCOS) for x86. Each guest operati%s stem was defined with a 100GB virtual disk except the bastjon defined with 5GB virtual disk. Each guest
had access to all of the VCPUs of the PX server on which it was running. The master nodes were assigned 3 32GB memory and workers were
assigned 32 and 64GB memory based on the server they were running on. The seven x86 server configurations were: 1) Sandybridge ep, Intel
Xeon Processor E5-2650, 2.0GHz, 8 Cores, 2 processors, 384 memory, 2) Sandybridge ep, Intel Xeon Processor E5-2680 v3 12 Cores 2.5GHz, 2
Erocessors, 384GB memory, 3) Haswell, Intel E52690 2.6GHz, 12 Cores, 1600MH 95W, 2 processors, 512GB memory, 4) Haswell, Intel E52690

.6GHz, 12'Cores,1600MH’95W, 2 processors, 512 GB memory, 5) Ivybridge EP, Intel Xeon Processor E5-2630 v2 6Cores, 2.6GHz, 2 processors,
64GB memory, 6) Ivybridge EP, Intel Xeon Processor E5-2630 v2 6Cores, 2.6GHz, 2 processors, 64GB memory, 7) comparison based on a 3YR
Total Cost of Ownership (TCO) includes all HW, SW, Networking, Hosting, Manpower, energy/cooling costs and 3 years of service & support.

OpenShift
Banking workload

x86
138 cores
across 7 servers




Example PoC topology
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Client Case Study 1 — Response Time/Latency reduction

Accelerate enterprise digital transformation OpenShift experience: better SLAs at lower cost
» Containerized services running in Linux on « Seamless integration of IBM Z with OpenShift DevOps and
Z are co-located on the same hardware developer experience
with z/OS Db2 data and CICS for low « Common cloud control plane across the enterprise — including Z

» Achieve up to 7.3x lower latency co-
locatin lications on Z compared t
oca g‘app cations on Z compared to 2/0S Cloud Broker o
connecting to an x86 server (Ansible/Operators Kubernetes

Y

latency, high volume transaction processing 0

Modernize and digitally transform
2/0S Sockets:

Connect HiperSockets ggpice Service Service
/ SMC-D

* Modernize and extend mission-critical legacy

assets incrementally while maintaining enterprise Sl
SLAs and keeping risk and cost low Z Cloud Broker
z/OSMF — OCP

z/VM

Security

CPs / Memory / I0 / Hiper sockets
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Client Case Study 2 — Private Cloud in a Box

Super elastic system

Combine horizontal and vertical scaling
Non-disruptively add or remove resources from Linux
guests

Non-disruptively add or remove Linux guests

Digital transformation - Develop new applications, using
microservices

Elastic diagonal scale for cloud (scale-up and -outin a
single footprint)

Consolidation - save s/w licensing, power and space

Typically offered as an alternative to moving to public cloud within
client orgs

Scalable, elastic and highly available cloud in a box

Scale up

- IBM Z/LinuxONE -

Traditional uservice uservice

service
workloads o

RHEL/SLES/Ubuntu
LPAR1 LPAR2 / zVM LPAR3 / zVM

CPs / Memory / I0 / HiperSockets

Security

Scale out



DB2 for z/OS Data Gate

Data Gate enables customer who use Db2 for z/OS to make these data readily available for new
read-only applications, while keeping the workload on their Z system unter control.

Key Capabilities

Delivers data for hybrid cloud use
cases such as

* High volume inquiry workloads

» Off-platform analytical and
warehousing applications retaining
control on Db2z

+ Clients wishing to access Db2z data
on the cloud

Replaces complex home-grown
solutions and coding

Offers an integrated solution with
vastly superior performance
characteristics and better currency of
data

Benefits

Leverage existing investments to
deliver more value

Create new business models and
solution scenarios

Provide new analytics, mobile and
cloud initiatives with reduced cost and
effort

Simplify and expedite your journey to
the cloud

What is new

GA in June 2020
Upcoming support for additional
cloud platforms

12



IBM z/OS Cloud Broker

Integration of IBM Z z/OS into cloud through

self-service access and deployment of z/OS
services on OpenShift and other private cloud

platforms

Private Cloud Platform

OPENSHIFT
by Red Hat"

&)

Provides self-service access to managed IBM Z resources to all flavors
of application developers

IBM Z Backend

Centralization and automation of IBM Z operations to provide Z
resources to agencies or clients in their hybrid cloud

Improve time to value through efficiencies in development and
deployment

o e 53




IBM z/0OS Cloud Broker

z/0OS Cloud Broker is an offering that connects z/0S services to OpenShift or other supported cloud platforms, providing self-
service access and consumption of z/OS services in the hybrid cloud

Key Capabilities

Provides self-service access to
managed IBM Z resources to all flavors
of application developers

Centralization and automation of IBM Z
operations to provide Z resources to
agencies or clients in their hybrid cloud

Improve time to value through
efficiencies in development and
deployment

Benefits

Integration of IBM Z z/OS into cloud
through self-service access and
deployment of z/OS services on
OpenShift and other private cloud
platforms

Resources :
z/0S Cloud Broker website https://www.ibm.com/us-
en/marketplace/zos-cloud-broker

z/0S Cloud Broker Content Solution

https://www.ibm.com/support/z-content-solutions/cloud-

broker/
IBM Knowledge Center z/0OS Cloud Broker

-5
&

What is NEW

Q2 Update
z/0S Cloud Broker V1.2.0

— Added support for Pivotal Cloud Foundry

— Added features and enhancements to user dashboards

z/0S Cloud Broker Trial Experience

— The z/0S Cloud Broker Trial Experience is an ‘in-
the’box’ solution of using IBM z/0OS Cloud Broker with
OpenShift and z/OSMF embedded in a single Virtual
Machine (VM) deliverable. This allows a quick and easy
understanding of the value of the z/OS Cloud Broker
and how it interacts between the various
dependencies in more realistic client environments.

» Thisis a Closed (Restricted) Trial offering and
participation is by invitation ONLY! Please reach out
to and


mailto:dotsonna@us.ibm.com
mailto:hongl@us.ibm.com
https://www.ibm.com/us-en/marketplace/zos-cloud-broker
https://www.ibm.com/support/z-content-solutions/cloud-broker/
https://www.ibm.com/support/knowledgecenter/en/SS8QRN_1.0.0/kc_welcome_page.html

zCX — A turn-key Virtual Docker Server Software Appliance

Software appliance package shipped, serviced and

maintained as part of z/OS

* Includes Open Source Linux and Docker Engine
components

* Provisioned and started in minutes

* Managed as a standard z/0S process

Deploy unmodified Linux on Z containers images in
seconds using standard Docker interfaces

* Low level Linux system admin skills not
required

Communications with native z/OS applications over
high speed, virtual IP network that leverages cross
memory services

» Significant performance co-location benefits

z/0S Quialities of Service extended to Linux

Software — Transparently!

» z/0S Workload Management, Pervasive
Encryption, Storage Resiliency, Integrated
Disaster Recover, Network Virtualization,
Capacity Planning , Operations

I™ 2Cx Virtual Docker Server Address Space

CX Virtual Docker Server Address Space

Regular z/OS Address Spaces

Linux Linux
Container Container

y mongo

Linux Docker Engine €557~ | S

N

docker APIs

z/0S .
software Linux Kernel

High Speed Cross Memory Virtual Network

TCP/IP

dcker
Docker CLI
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