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AGENDA
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This session will provide a brief update on:

● Red Hat and IBM partnership & pending acquisition (all public info, of course)

● Technical topics
○ Red Hat's Multi-Architecture Initiative
○ Updates on Offerings & Development Tools for IBM Z and LinuxOne
○ RHEL 8 for Z 



Red Hat, (a perhaps soon to be)….IBM Company
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Long standing 18+ year partnership

● Strategic Alliance Partner
● HW (OEM) & SW (ISV)

● Business Partner - OEM, ISV &  Services 
● Co-Customers
● Frenemies

IBM’s largest-ever acquisition

Current Status:

● Approvals, Approvals, Approvals
● Red Hat Shareholders [Yes, Jan 2019]
● US/DoJ [Yes, May 2019]
● Brazil [Yes, June 2019]
● EU [Yes, this morning]
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Multi-Architecture 
Initiative



Introducing Red Hat’s Multi-Architecture Initiative
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Red Hat aims to deliver identical experiences across multiple products and architectures beyond base OS.

Dedicated cross-organizational team focused on working closely with our hardware partners was formed in 
2016

Feature Parity

Deliver an identical Red Hat 
experience regardless of 

underlying hardware

Dedicated Focus

Ensure that all
architectures receive
adequate attention

More Choice

Expand the Red Hat
product and solution

offerings beyond Red Hat
Enterprise Linux

https://www.redhat.com/en/blog/open-across-all-architectures-introducing-red-hat’s-multi-architecture-initiative (Sept 2017)

https://www.redhat.com/en/blog/open-across-all-architectures-introducing-red-hat%E2%80%99s-multi-architecture-initiative


Press Release: KVM and Containers support for IBM Z
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“Availability across multiple architectures

To further support customer choice in 
computing architecture, Red Hat Enterprise 
Linux 7.5 is simultaneously available across 
all supported architectures, including x86, 
IBM Power, IBM z Systems, and 64-bit Arm. 
This release also brings support for 
single-host KVM virtualization and Open 
Container Initiative (OCI)-formated runtime 
environment and base image to IBM z 
Systems.”

Shift in how RHEL is delivered with 7.5 
release



Multi-Architecture Integration Approach
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Several years ago we laid the groundwork for broader architecture support with Red Hat Enterprise Linux 
for Power and Red Hat Enterprise Linux for IBM Z and IBM LinuxONE.

x86_64 x86_64 x86_64 x86_64 x86_64

ppc64be ppc64be*

ppc64le ppc64le ppc64le ppc64le ppc64le

s390x s390x (native KVM*) s390x (native 
Container*)

s390x

arch64



Additional Red Hat Solutions
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Take advantage of the IBM JDK optimized on Red Hat Enterprise Linux for IBM Systems (Z and Power)

Take advantage of Red Hat Satellite Server to manage RHEL on Z/LinuxONE

- Satellite Server available on x86_64 can manage RHEL IBM Z as clients using Smart Management 
add-on

Take advantage of Ansible Automation to manage RHEL on IBM Z/LinuxONE and IBM Power Systems

- Ansible Automation (Engine/Tower/Networking Modules, etc.) available on x86_64 can manage RHEL 
IBM Z as clients
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Update for IBM Z 
and LinuxOne



How IBM and Red Hat Partner on Enterprise Linux
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Red Hat Enterprise Linux has been supporting IBM Z and LinuxONE servers for many years.

RHEL brings...

Control 

● Security and compliance
● Platform manageability 

Confidence 

● Stability and reliability
● Performance & efficiency

Freedom to Innovate 

● Application experience
● Multiplatform support
● Ecosystem

IBM Z Brings...

Resiliency, Availability & Scalability

● Dynamic Resource Allocation
○ IBM HCM, Dynamic Partition Mgr

● Non-Disruptive Scalability
● Continuous Business Availability
● Trusted Security (Hardware Encryption, etc.)
● Data & Transaction Serving
● Reliability, No SPOF



RHEL on System z Certification Status*

11 https://www.ibm.com/it-infrastructure/z/os/linux-tested-platforms

RHEL 8
Supported on 
z13 & z14

https://www.ibm.com/it-infrastructure/z/os/linux-tested-platforms


Updated RHEL Strategy for IBM Z
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RHEL 7.5 introduced kernel-alt packages (which includes kernel version 4.14)

KVM virtualization and Containers, now supported on IBM z Systems
● KB Article: New RHEL kernel 4.14 is released for IBM z Systems known as "Structure A"

EOL November 30, 2020

RHEL-KVM on Z

● On IBM Z hosts, the KVM hypervisor has to be installed in a dedicated logical partition (LPAR)
○ LPAR also has to support the start-interpretive execution (SIE) virtualization extensions. 

● Running KVM on the z/VM OS is not supported

https://access.redhat.com/solutions/3758341


HA Support for IBM Z and LinuxONE
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Red Hat Enterprise Linux for IBM Z and IBM LinuxONE (GA with RHEL 7.4)

● High Availability (Fail-over), based on Pacemaker & Corosync
● Resilient Storage (GFS2)
● IBM Z specifics:

○ Up to 4 nodes per Cluster
○ SSI Support
○ Requires IBM z/VM 6.3 or newer (Recommended IBM z/VM 6.4)
○ Dirmaint and SMAPI Required
○ DASD Support only
○ Multiple LPARs and/or Multiple CECs

Red Hat Enterprise Linux Cluster, High Availability, and GFS Deployment Recommended Practices

Support Policies for RHEL High Availability Clusters - IBM z Systems z/VM Guests as Cluster Members

Configuring z/VM SMAPI Fencing with fence_zvmip for RHEL 7 IBM z Systems Cluster Members

https://access.redhat.com/articles/40051
https://access.redhat.com/articles/3130081
https://access.redhat.com/articles/3331981


HA Support for IBM Z and LinuxONE
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RH Software Collections & Developer Toolset
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Red Hat Software Collections 3.x (3.3 current version) is available for all supported releases of Red Hat 
Enterprise Linux 7 on AMD64 and Intel 64 architectures, the 64-bit ARM architecture, IBM z Systems, and 
IBM POWER, little endian.

Example Components: 

● Ruby, Phyton, Perl, PHP
● MariaDB, MongoDB, MySQL, Postgres, Redis
● Node.js, Nginx, Maven, Git

Red Hat Developer Toolset included (8.1 version). Provides 

● Development tools - ie. GCC, etc.
● Debug tools - ie. GDB, etc.
● Performance tools - ie. SystemTap, OProfile, etc.

https://access.redhat.com/documentation/en-us/red_hat_software_collections/3/html/3.3_release_notes/sect-rhscl-features
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Easier adoption
for staff new to Linux®

More subscription value
with Red Hat Insights, now included in all
Red Hat Enterprise Linux subscriptions

A consistent experience
across bare-metal, virtual, and public and 
hybrid cloud environments

Eased transition
to and adoption of containerized workloads with 
community-driven, new container management tools

Increased speed and ease
of deployment

Broad ecosystem
of supported applications

RHEL 8 for Z announced at Red Hat Summit - May 2019

Red Hat Enterprise Linux 8
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RHEL 8
Update



CONFIDENTIAL DesignatorRED HAT ENTERPRISE LINUX 8
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At a glance

KERNEL VERSION 4.18+

SYSTEM COMPILER GCC 8.2, LLVM 6.0

HARDWARE 
ARCHITECTURES

Intel/AMD 64-bit, IBM Power LE, 
IBM z Systems, ARM 64-bit

DEFAULT FILE SYSTEM XFS

PACKAGE MANAGEMENT Yum v4

TIME SYNCHRONIZATION Chrony

NETWORKING NetworkManager



Simplified access to software

RED HAT ENTERPRISE LINUX 8
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Red Hat Enterprise Linux 7 repositories

                                                                                                                                                                             server

optionalsupplementaryextras rhscl dotnet devtools

Red Hat Enterprise Linux 8 repositories

                                                                                                                                                                             baseos

appstream supplementary codeready-builder



Recording user terminal sessions
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RED HAT ENTERPRISE LINUX 8

Audit activities
Create a record of actions taken for 
review against security policies

Create visual guides
Build run books and training materials 
with demonstrations

Record and play back
Logged via standard channels with 
multiple playback options



Speed automation creation with system roles
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Common automation
Manage multiple versions of 
Red Hat Enterprise Linux from a 
single role

Reduced rework
Import provided roles to eliminate 
task creation in playbooks

Easy switching of providers
Change between default and optional 
tools quickly and safely

timesync

RED HAT ENTERPRISE LINUX 8

dbserver

SELinux

network

webserver



Remote single-system views in the web console
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Browser-based interface
Offers remotely accessible user interface 
using host security mechanisms

Consolidated view
Provides single view of tasks to speed 
understanding and completion

Standard management tools
Uses system tools to change state, not           
a separate workflow

RED HAT ENTERPRISE LINUX 8



New in the web console
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RED HAT ENTERPRISE LINUX 8

Virtual machines
Create and manage virtual machines

Network-bound disk encryption
Enroll disks with Tang server and 
manage LUKS keys

Single sign-on configuration
Automatically configure when 
joining a domain
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New features in 
RHEL 8 for Z



RHEL 8 for IBM Z
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● Full support of pervasive 
encryption for data at rest on both 
Z and LinuxONE

● Faster communication between 
workloads through Shared 
Memory Communication (SMC) 

○ Beneficial when Linux runs co-located 
with z/OS on IBM Z

● Support for NVMe solid state disk 
storage on LinuxONE

https://www.ibm.com/blogs/systems/open-innovation-accelerated-with-red-hat-enterprise-linux-8/ (May 2019)

https://www.ibm.com/blogs/systems/open-innovation-accelerated-with-red-hat-enterprise-linux-8/


RHEL 8 for IBM Z: Security & Compliance 
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New: ‘Pervasive encryption’ for data at-rest 
with LUKS2
• Using standard interfaces for enhanced 

security of ‘protected key’ cryptography
• Protection of volume keys – can’t be stolen!
• Allow for automatic opening of encrypted 

volumes
• Key management supported by the new 

‘zkey’ and ‘zkey-cryptsetup’ tools
• Available from s390-tools package

Red Hat Enterprise Linux Capabilities
• Centralized identity management
• SELinux Mandatory Access Control

IBM z14 Capabilities
• On-chip hardware accelerated 

encryption
• Tamper-responsive key 

management
• True Random Number generator
• Galois Counter Mode (GCM) 

encryption 

IBM Z Certifications
• Common Criteria (EAL)
• FIPS 140-2



RHEL 8 for IBM Z: Security & Compliance 
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New: Shared Memory Communication (SMC)
• SMC provides high-speed, low-latency 

memory-to-memory communications. 
• SMC provides processor consumption 

benefits and improves latency and 
throughput for network communication 
between Linux instances, and between Linux 
and z/OS instances.

Red Hat Enterprise Linux Capabilities
• Optimized performance and scalability

IBM Z Capabilities
• SMC-Direct (SMC-D) supports 

intra-system communication of 
Linux and z/OS running in LPAR 
and z/VM, using virtual ISM 
devices 

• SMC-Remote (SMC-R) supports 
cross-system connectivity of Linux 
and z/OS running in LPAR and 
z/VM, using RoCE Express cards



RHEL 8 for IBM Z 
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Pre-req/Install info [1] 

● Red Hat Enterprise Linux 8 runs on z13 or later IBM mainframe systems
● The installation process assumes that you set up logical partitions (LPARs) and-or z/VM guest virtual 

machines.
● Installing RHEL from a DVD using SE and HMC, fully supported on IBM Z
● For installation of Red Hat Enterprise Linux on IBM Z, Red Hat supports Direct Access Storage Device 

(DASD) and Fiber Channel Protocol (FCP) storage devices.

GETTING STARTED WITH VIRTUALIZATION IN RHEL 8 ON IBM Z [2]

● How virtualization on IBM Z differs from AMD64 and Intel 64 [3]
● The KVM hypervisor now supports the CPU model of the IBM z14 ZR1 server
● KVM supports connecting to VM on the host (RHEL 8) via Telnet 3270 on IBM Z

https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html-single/performing_a_standard_rhel_installation/index#installing_red_hat_enterprise_linux_on_ibm_z
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_and_managing_virtualization/getting-started-with-virtualization-in-rhel-8-on-ibm-z_configuring-and-managing-virtualization
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_and_managing_virtualization/getting-started-with-virtualization-in-rhel-8-on-ibm-z_configuring-and-managing-virtualization#how-virtualization-on-ibm-z-differs-from-amd64-and-intel64_getting-started-with-virtualization-in-rhel-8-on-ibm-z


RHEL 8 for IBM Z 
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Other Updates to note

● binutils version 2.30 - Support for new IBM Z architecture extensions has been improved
● GCC now defaults to z13 on IBM Z

○ IBM Z architecture builds code for the z13 processor, and the code is tuned for the z14 processor 
(by default)

● GDB on the IBM Z architecture has been extended with support for tracepoints and fast tracepoints, 
vector registers and ABI, and the Catch system call
○ GDB now supports more recent instructions of the architecture

● Single strace tool - now possible to trace both 64-bit and 32-bit binaries on the IBM Z architecture
● java-1.8.0-ibm packages are distributed through the Supplementary repository
● Interactive boot loader for KVM virtual machines on IBM Z



CONFIDENTIAL Designator

linkedin.com/company/red-hat

youtube.com/user/RedHatVideos

facebook.com/redhatinc

twitter.com/RedHat

Red Hat is the world’s leading provider of enterprise 

open source software solutions. Award-winning 

support, training, and consulting services make 

Red Hat a trusted adviser to the Fortune 500. 

Thank you
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