Application
modernization on
IBM zSystems and
IBM LinuxONE

Table of
contents

03

Introduction

08

Why modernize? Why now?

04

Application discovery and business alignment
Enterprise DevOps across
IBM zSystems and cloud

Learn it

AI-driven insight at scale

Build your business case for modernization

Use new business services on cloud

Accelerate digital transformation
Increase developer productivity
Fully integrate a hybrid cloud architecture

Increase business agility and innovation

10

Accelerate your application
modernization journey
Open-source tools and ecosystem

A continuous modernization journey

Application modernization patterns
06

Build the right foundation
Optimize existing applications
while gaining cost efficiency
Increase access to applications and data
Hybrid cloud integration
Extend security and compliance

2

Co-create using IBM Garage methodology

11

Getting started
Jumpstart application modernization with
the IBM Z and Cloud Modernization Stack
Visit the IBM Z and Cloud
Modernization Center

Introduction
Why modernize? Why now?

What’s inside?

The ever-changing IT landscape can make significant
impacts on businesses as they try to serve an always-on
world. Managing and modernizing mission-critical processes
and operations remain top priorities for IT leaders who want
to find new ways to gain advantage and opportunity in a
fluctuating environment. In fact, 4 in 5 executives have
stated that it’s vital for their organizations to rapidly transform
in order to keep up with competition, including modernizing
applications on the platform.1 The need to move quickly can
present challenges in terms of changes in tools, processes
and culture that IT providers need to consider. It’s essential
to have the resources available to adapt, modernize and take
on the new business challenges of today.

This guide provides a high-level overview
of IBM’s strategy to help you modernize
applications faster, at lower cost and risk,
using IBM® zSystems and public cloud
solutions together as a catalyst to your
modernization journey.

A continuous approach
As businesses transform, they often need to access or modify
existing applications and data to remain competitive, secure
and innovative. The question for your business, then, is not
if you need to modernize applications, but rather how?
Where do you start? What are the best ways to deliver
the business outcomes with the least cost and risk?
An expert approach
Explore best practices and the latest solutions for
modernizing your applications, first, and your data and
infrastructure, next. You’ll also learn about an approach
that’s designed to be agile, secure and economical.
Overcome common challenges
Identify and avoid some of the common pitfalls that
enterprises often face so you’re ready to embark on
this modernization journey.
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Learn it
A summary of the concepts and solutions
Get started
Tips to start the journey to modernize
your enterprise

Learn it
Build your business case
for modernization
Application modernization is the process of updating an
application so that it can be maintained, extended, deployed and
managed in a way that enables businesses to meet their current
and future needs. This endeavor opens the door to several
business and technical benefits for organizations.
Let’s take a look at some of them.

“Modernizing existing applications
and infrastructure is a top digital
transformation goal for over 40%
of IT decision makers.”2
A Forrester Consulting study
commissioned by IBM

Accelerate digital transformation
More than ever, organizations need to find new ways to provide
innovative and engaging experiences that satisfy existing
customers, attract new prospects and gain a competitive edge.
A Forrester Consulting study commissioned by IBM states,
“Modernizing existing applications and infrastructure is a top
digital transformation goal for over 40% of IT decision makers.”2
This innovation can accelerate speed to market, a key benefit
when trying to gain a competitive advantage.

Increase developer productivity
Your organization’s most valuable assets are its people. When it
comes to gaining a competitive advantage through IT, you want
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to make sure your application developers always have the
right set of technologies — and the most up-to-date tools —
at their fingertips to unleash their creativity and build
amazing customer experiences.

Fully integrate a hybrid cloud architecture
At a basic level, hybrid cloud combines a mix of public and
private clouds and on-premises infrastructure. By design, it’s the
best architecture to modernize applications while driving speed
and lowering cost and risk.
At IBM, we take hybrid cloud approach one step further, allowing
our clients to build applications on a strong foundation built
with the Red Hat® OpenShift® Container Platform. This open
source-based, Kubernetes-powered container platform helps
create a unifying experience to manage the complete IT estate
seamlessly and in a more horizontal way.
Developers can move faster with the speed and agility of the
cloud while maintaining the security and scalability of an
on-premises infrastructure—unlocking more value than with
a hybrid cloud strategy.
It’s critical that applications are deployed on the best-fit
platform and interoperate to reap the full benefits. Businesses
should also secure access to mission-critical applications
and data with a common set of tools to bring greater value to
customers. It’s all needed for competitive differentiation in
today’s market.
A hybrid cloud approach that implements IBM zSystems can
deliver more than 2.5 times the value of a public-cloud-only
approach.3 This integration can enable faster time to market
and more frequent delivery of new capabilities. Businesses can
also react quickly to changes in the market and to emerging
competition. In an effort to deliver new capabilities faster,
developers can increase productivity with DevOps-based
approaches, thanks to common tooling and automated
continuous integration and continuous delivery (CICD) pipelines.

In addition, the key technology differentiation of IBM zSystems
can drive cost efficiency, offering low total cost of ownership
(TCO) workloads at enterprise scale, in addition to sustainability
advantages — also prioritizing security and resiliency.

A continuous modernization journey
Because the IT landscape is continually changing, IBM
encourages businesses to consider application modernization
an ongoing journey — an initiative that maximizes the potential
of existing investments. With this in mind, businesses can
evolve and grow to continuously align with current and
future business needs.
Let’s explore IBM’s approach toward application modernization,
broken down into a series of value-driven entry points and
accelerators. We’ll then take a deeper dive into each.

↑2.5x
A hybrid cloud transformation that integrates
IBM zSystems can extend beyond 2.5 times
the value of a public cloud alone.

Build the right foundation by optimizing hardware and
software costs while streamlining application management and
performance. Businesses can integrate IBM zSystems into a
hybrid cloud solution to maximize cloud-native development.
Additionally, organizations can unlock additional revenue
by increasing access to data for analytics and AI through an
application programming interface (API) and data-modernization
strategy—while still assuring security and compliance.
Increase business agility and innovation by moving to an
enterprise DevOps process and an automated CICD pipeline.
You can fully align this approach to meet present priorities while
being open and standard across the business.
Accelerate your journey and reduce time to value with proven
application modernization patterns, tools and best practices.
These resources include how-to guides and showcases for
working with IBM® z/OS®, Linux® on IBM zSystems,
IBM LinuxONE and public cloud together.
Taking a continuous approach to modernization with
IBM zSystems alongside public cloud can be the catalyst for
lowering costs and increasing ROI—more so than migrating
applications to public cloud alone. In fact, a public-cloud-only
approach can incur a TCO up to 80% higher than those that
integrate IBM zSystems.4
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Build the right
foundation
Optimize existing applications
while gaining cost efficiency
Use current software and hardware and take advantage of
performance-optimization tools, specialty processors and
newer cloud-like consumption-based pricing models.
Let’s explore some ways IBM is helping businesses looking
to modernize existing applications:
Specialty processors on IBM zSystems are built to help
businesses lower the cost of running applications while
taking advantage of platform strengths in security,
availability and scale.
– IBM System Z Integrated Information Processor (zIIP) —
a dedicated processor for eligible z/OS applications that
don’t impact software usage charges of existing applications.
A zIIP solution can provide a cost-effective way to add new
applications to IBM zSystems, supporting Java, IBM z/OS
Container Extensions (IBM zCX) including Red Hat
OpenShift, data virtualization, machine learning, APIs,
ISV software and more.
– IBM S/390 Integrated Facility for Linux (IFL) — a processor
for Linux application workloads on IBM zSystems and IBM
LinuxONE. It is supported by the Linux operating system for
IBM zSystems and LinuxONE — including Red Hat — IBM® z/
VM® and Kernel-based Virtual Machines (KVMs).
Tailored Fit Pricing for IBM Z is a flexible pricing model that
can simplify an existing pricing landscape through cloud-like
software and hardware consumption-based pricing options for
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on-premises computing. This model can allow businesses to
improve pricing predictability and transparency as you
manage existing applications and introduce new ones
to your environment.

Increase access to applications and data
Create open APIs to increase access to applications
on IBM zSystems
A popular way to accelerate business value is to increase
access to IBM zSystems applications and data to support
digital transformation initiatives. Creating APIs using IBM Z
and Cloud Modernization Stack can provide a simple and
intuitive way to API-enable your platform’s applications and
data. This solution is built to empower clients to unlock the
value of their applications as open standards-based APIs in
minutes to make IBM zSystems applications and data central
to your hybrid cloud strategy.

Creating APIs using IBM Z and Cloud
Modernization Stack can provide a
simple and intuitive way to API-enable
your platform’s applications and data.

Because these APIs are open standards-based, they can
be integrated with security and managed in enterprise API
management offerings like IBM Cloud Pak® for Integration.

Explore data fabrics to help modernize your data architecture
To become fully data-driven, organizations can incorporate an
integrated data strategy and architecture that overcomes data
complexity challenges and includes IBM zSystems data.
Organizations often need new data architecture to help
organize data and provide a means to access it from anywhere
without the potential costs and risks that come with duplicating
or moving data. This approach is called a data fabric, which
can help improve decision-making while simplifying your
modernization approach. Use data fabrics for data management
and governance in hybrid cloud data landscapes while
reducing costs and risks.

Hybrid cloud integration
Integrate IBM zSystems into your hybrid cloud platform based
on Red Hat OpenShift technology for portability and flexibility
for building and deploying cloud-native applications across your
hybrid cloud environment.

Your mission-critical applications are the core
of your business and any associated data
cannot be compromised. That’s why IBM
zSystems provides air-gapped data corruption
protection and tools.

Red Hat OpenShift can run on IBM zSystems either in a Linux
partition, or on z/OS using IBM zCX Foundation for Red Hat
OpenShift. Red Hat OpenShift can run on IBM z/OS, using
IBM z/OS Container Extensions, enabling the integration of
containerized Linux on IBM zSystems applications and
software within z/OS. Clients can gain the ability to co-locate
applications that have an affinity with z/OS data by bringing
those applications closer to z/OS applications and data
(without a separately provisioned Linux server) for improved
latency and performance.

Extend security and compliance
As IBM zSystems data is used across the enterprise, it’s
important to continue to protect that data against cyberattacks
and cyberthreats. Your mission-critical applications are the
core of your business and any associated data cannot be
compromised. That’s why IBM zSystems provides air-gapped
data corruption protection and tools. As platform data is
increasingly used by public clouds applications, confidential
computing is necessary to gain a higher level of privacy
assurance with complete authority over your data at rest,
in transit and in use.
IFLs on IBM zSystems and LinuxONE also support IBM Secure
Execution for Linux, a Trusted Execution Environment for IBM
z16 and LinuxONE III systems. This enables protection of datain-use through a secure enclave, helping protect against insider
threats such as malicious administrators while allowing honest
administrators to manage and deploy workloads.

7

Increase business
agility and innovation
Application discovery
and business alignment
An important step in your journey is to establish a baseline of
your current application estate for analysis and dependency
mapping in order to lower risk and maximize return on
investment (ROI) by determining the right modernization
increments. It can be common for an enterprise’s business
critical applications to have been written and modified over time
with only manual documentation or no documentation at all.
With millions of lines of code, hundreds of dependencies and
dated documentation, developers can spend weeks or months
trying to understand all the changes needed. IBM Application
Discovery and Delivery Intelligence (ADDI) is your essential
analytic solution for application modernization. Discover
dependencies in a click, make changes with confidence and
keep your documentation current and accurate.

Enterprise DevOps across
IBM zSystems and cloud
A DevOps culture can not only save your team precious time
by automating boilerplate tasks, it can also increase quality by
doing everything in a repeatable, reliable fashion.
By moving from a waterfall development methodology to an
enterprise DevOps process and CI/CD, organizations can achieve
more-frequent, high-quality software deliveries. Developers
and IT operations staff can use the same agile processes and
open-source based tools they use across the enterprise on IBM
zSystems. Technologies that work in tandem with IBM
such as Git, Jenkins, or Red Hat OpenShift can be used to
create standard enterprise DevSecOps toolchains, both
on-premise and in the hybrid cloud.
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By moving from a waterfall development
methodology to an enterprise DevOps
process and CI/CD, organizations can
achieve more-frequent, high-quality
software deliveries.

AI-driven insight at scale
Despite AI often offering real-time insights, businesses often
have challenges getting the data where and when they need it.
This challenge is often the result AI-driven tasks performing
on a different platform than the transactional workloads
using copies of data.
IBM is focused on enabling AI on IBM zSystems and LinuxONE
to ensure clients have the most reliable, secure and highperforming environment that can deliver critical business
insights in the moment. IBM enables data scientists to develop
and train models anywhere, port data science assets and deploy
seamlessly with production qualities of service in a consistent,
repeatable manner.
IBM z16™, built with the new Telum Processor, is designed to
enable low latency for faster insights at scale and at lower cost.
Build and train AI models with open-source tools for framework
interoperability and deploy on IBM zSystems.

Use new business services on cloud
Maximize the power of business and IT services on public cloud
as part of your platform application modernization initiatives.
While IBM zSystems can work together with your public cloud
provider of choice, here is a representative set of the over 200
services on IBM Cloud®. The IBM Cloud platform can provide

IBM z16™, built with the new Telum Processor, is designed to enable low latency
for faster insights at scale and at lower cost.

a secure foundation with confidential computing for data and
applications while using IBM zSystems capabilities for added
security, scale and resiliency.
Here are a few examples:
– z/OS Dev and test on IBM Cloud – Clients can create their
own security-rich virtualized space featuring the security of a
private cloud and agility of a public cloud. Organizations gain
on-demand access to z/OS in minutes with IBM Wazi as a
Service, which can accelerate cloud-native development and
testing of z/OS applications with IBM z/OS Virtual Server in
IBM Cloud® Virtual Private Cloud (VPC).
– Infrastructure as a Service (IaaS) - Companies choose to
use LinuxONE for a variety of Linux-based workloads such as
database scalability or digital assets. LinuxONE instances are
available as bare metal or virtual server instances (VSI).
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– Blockchain - IBM Blockchain™ platform is a leading
Hyperledger fabric platform that enables organizations
to build, operate, govern and grow intuitive blockchain
solutions across any computing environment through Red Hat
OpenShift.
– Digital Assets – Digital assets are changing the way
organizations conduct businesses. New initiatives such
as cryptocurrencies, non-fungible tokens, blockchain and
distributed ledgers, smart contracts and other blockchainnative concepts and technologies are rapidly accelerating in
both retail and commercial realms. IBM Hyper Protect Digital
Assets Platform is a security-rich hosting environment that
provides comprehensive security.

Accelerate your
application
modernization journey
Open-source tools and ecosystem
IBM zSystems has an extensive and growing ecosystem of opensource based independent software vendors (ISVs) and partners
that can be used to accelerate application modernization
initiatives at every level of the application stack. For example,
the ability to work with open-source programming languages
like Java, Node.js, Python and Go on z/OS allows you to expand
the pool of available developers that can modernize and extend
platform-applications using the tools and languages they are
most familiar with.

Application modernization patterns
One of the best ways to accelerate your application
modernization journey is with a core set of proven application
modernization patterns that can be used across IBM zSystems
and cloud.
Application modernization patterns provide the technical
“building blocks” and process lifecycle enablers to help
you accelerate transformation projects on IBM zSystems
and cloud. They come together in support of reference
architectures used for addresses specific business use cases.
Application modernization patterns are not unique to the IBM
zSystems platform and in most cases are industry standard in
nomenclature and definition. Our focus is to demonstrate how
they can be implemented and deployed in an IBM zSystems
environment — both z/OS and Linux — and under what
circumstances represent the best choice for your application
modernization initiative.
Application, data and event-driven patterns provide the
technical building blocks to modify and enhance existing
application functions and services, provide timely and
secured access to data while making it more consumable,
and produce and respond to events in real-time across
loosely coupled applications.
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Clients can empower their IT teams to take manageable
risks while adopting leading technologies, speed up product
development and measure the value of everything they do.

Co-create using IBM Garage methodology
IBM Garage™ methodology can help clients generate innovative
ideas and equips them with the resources, technologies and
expertise to rapidly turn those ideas into business value.
The experts at IBM Garage can help bring customer pain
points into focus. Clients can empower their IT teams to take
manageable risks while adopting leading technologies, speed up
product development and measure the value of everything you
do. They can chair their transformation journey with an iterative
framework that guides success from ideation, to build, to scale.

Getting started
Jumpstart application modernization with
the IBM Z and Cloud Modernization Stack

Visit the IBM Z and Cloud
Modernization Center

Accelerate application modernization and take a standardized
approach to IT automation on IBM zSystems with the IBM Z and
Cloud Modernization Stack. This means you can innovate faster
with greater productivity.

Learn more about application modernization and hybrid
cloud by visiting the IBM Z and Cloud Modernization Center —
a digital front door to help accelerate your transformation and
modernization journey. It provides a complete set of resources
using IBM expertise and accelerators and a list of
available IBM business partners that share our IBM zSystems
and cloud point of view.

The IBM Z and Cloud Modernization Stack help you:
– Implement new APIs in minutes to provide simple and secure
access to platform applications and data.
– Embrace modern enterprise DevOps with industry-standard
tooling and modern languages that expands your talent pool.
– Take a standardized approach to IT automation and reduce
the need for specialized skills while maintaining proper
controls and compliance.

Accelerate application modernization and take a
standardized approach to IT automation on IBM zSystems
with the IBM Z and Cloud Modernization Stack
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