Building Microservices for
Speed and Adility

A practical approach to creating your next-generation
application architecture with CA Live API Creator




Speed and adgility matter

Businesses are being disrupted every day by digital upstarts

that find ways to address new market requirements before
the more established companies can respond.

Despite talented IT teams and years of head start in both architectural
and development work, it is still difficult to respond to these challenges
using traditional development patterns centered around monolithic
software applications. It's simply impossible to get to market quickly when
applications need to be maintained, modified and scaled as a single entity
by a large, heavily inter-dependent team.

From this need has arisen the microservices paradigm: a set of patterns
for software architecture, development, deployment and culture that
focus on speed and agility. From small, independent services and teams
to automated deployment to fault tolerance and resiliency, these patterns
help accelerate time to market.

Enterprises that can harness the value of microservices have the potential
to digitally transform their business, address the application economy,
proactively disrupt their own business and thrive, rather than waiting for
a competitor to corner the market.
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From the thought leaders

The API Academy is a team of industry experts from CA Technologies that travel the
globe speaking, teaching and consulting on best practices for APIs, microservices and
related technologies. Its recent book, Microservice Architecture, provides a valuable
primer on the subject, including these two fundamental definitions:

“A microservice is an independently deployable component of
bounded scope that supports interoperability through message-based
communication. Microservice architecture is a style of engineering

highly automated, evolvable software systems made up of capability-
aligned microservices.”

Let’s explore some of the main concepts around microservices and how they might be
addressed in an enterprise environment.

Microservice
Architecture

ALIGNING PRINCIPLES, PRACTICES, AND CULTURE
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Delving further into the Microservice Architecture
book, we discover some primary characteristics of
microservices. Microservices are:

Small in size Messaging-enabled

Bounded by contexts Autonomously developed

Independently deployable Decentralized

Built and released with
automated processes




Building a microservice with bounded contexts

Whether a business is adopting a microservices architecture in
order to break down an existing monolith or as a method for
building new applications from scratch, the concept of designing
microservices around bounded contexts is an important one. Any
given microservice should be at a level of granularity such that it
can be independently developed and deployed, maintaining the
functionality needed for standalone operation while at the same
time drawing clear boundaries between it and other components
of the architecture. )

It's often a time-consuming and iterative analysis process just to
define the bounded context, and to identify which requirements
should be capabilities of a given microservice and which should

be broken out into a separate context. For each bounded context
(service) in a new microservices development scenario, there
should be a self-contained bundle that provides everything needed
for independent operation. These embedded dependencies include:

= A messaging layer that defines how to interact with the service
(usually an API)

= Alogic layer that defines how the data available in this context
will be processed to fit a need

= Anintegration/data layer that provides access to the portion of
data relevant to this service

In practice, each of these layers could also patentially require

a significant amount of development effort, especially in an
enterprise setting where there are expectations around the feature
set at each layer. :

First of all, the service needs to be consumable through an API
of some kind. This should be user-friendly and robust, allowing
for real-world patterns around pagination, searching, sorting,
documentation, etc. These capabilities can be difficult and
repetitive to implement for each new service.

The logic layer should codif\/ what happens when the API

is called to execute some operation or update some data,
relieving the calling application from needing awareness of

(or compensation for) side effects or consequences of that
operation. Understanding the ramifications of any potential
incoming request and the order of internal operations needed to
account for those changes is a painful, error-prone process that
can become difficult to maintain as services evolve.

The integration/data layer should provide access to all of the
data needed within this context, in a vocabulary specific to this
context. This means building an object-relational mapping,
incorporating SQL/NoSQL object stores relevant to this context,
or defining the logic and code necessary to make external calls
to other microservices.




In some cases, the tasks related to building
microservices are difficult enough that whole patterns
have been built around accounting for the complexity.

= The Event Sourcing pattern manades the current
state of a system by keeping an ongoing record of
every transaction that has made a state chande,
essentially working with a “snapshot” of the current
system but maintaining a long-term audit log of
every update. This pattern, while not simple to
implement either, is an alternative to managing the
real-time dependencies of updates in create, read,
update and delete (CRUD) based models.

= Similarly, the Command Query Responsibility
Sedregation (CQRS) pattern separates interactions
with a system into distinct data-querying and data-
update operations, each with a context-specific
interface and vocabulary. This avoids having to
retain the same degree of interface complexity for
calls in different contexts but requires additional
development effort to build two separate
representations of the same data set.

Support for these (and other) patterns and
characteristics provides a basis for requirements for
any architecture enabling microservices development,
deployment and management.
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more concise

faster to market
than code

CA Live API Creator is an innovative, low-code approach to developing,
deploying and executing microservices and other application backends in a
fraction of the time taken by traditional application development methods.

CA Live API Creator’s powerful and easy-to-use interfaces (UI/API/CLI), point-
and-click resource definition, declarative business logic, built-in developer tools
and interactive data integration and exploration capabilities make it an ideal
choice for building independent and deployment-ready microservices.

CA Live API Creator supports both design-time definition and runtime execution
of microservices from the ground up, providing all the layers—API, logic and
integration/data—necessary for independent development and deployment in a
microservice architecture. In particular, CA Live API Creator uses Reactive Logic
to define business rules that are 40 times more concise than writing the same
logic using traditional coding methods. This makes development of services
much faster and their maintenance more manadeable, thereby enabling two
fundamental underpinnings of microservices: speed and agility.

In addition, CA Live API Creator easily supports common patterns seen in
microservices architectures, including Event Sourcing and CQRS, without adding
additional complexity to the environment. It provides full CRUD access to each
defined resource but also allows functional APIs to operate on those resources
or stand alone. Users can define their desired level of service granularity and
runtime isolation, and CA Live API Creator will support it—whether the services
are micro, mini or macro.

CA Live API Creator’s power and flexibility deliver complete, running
microservices 10 times faster than alternative approaches, with the safety and
scale necessary to confidently drive your business forward.



Every microservices initiative should begin with an analysis of the current and desired architecture, processes and culture. Amaong other
discoveries, this analysis will reveal what application monoliths can be broken down into microservices or which independent services can
be created for new applications. The current state and preferred strateqy of adoption can suggest different methodologies for microservice
development. CA Live API Creator directly addresses various approaches, including those described below:
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A data-first approach to microservices development is most suitable if there is a legacy data source and a new
application is needed around it. For instance, you could decompaose an existing monolith by extracting some
independent portion of the underlying data and providing a microservices-driven data access layer, or you could
create a novel data-as-a-service offering providing immediate value to siloes of existing data.

An app-first approach starts with an idea of a bounded context in which to build a microservice. In a point-
and-click application-level UI, developers can design a new model with vocabulary and relationships customized
to a specific domain. CA Live API Creator builds the database on the fly, constructs the data model based on the
application designed, and automatically creates the APIs necessary to support it. This is a good top-down approach
to building complete microservices (or just plain APIs) without requiring deep database skills.

A model-first approach helps transition from resource model metadata to a complete, running microservice
exposed through APIs. CA Live API Creator builds the underlying database and resulting APIs from a simple,
human-readable and -writeable JSON document; existing Swadger metadata can be converted as well. The whole
process with CA Live API Creator is a couple of clicks or API/CLI calls away.

A code-first approach starts without a database, or builds very quickly on a simple database-backed framework,
to write arbitrary microservice code. CA Live API Creator provides rich developer tooling, including a powerful
JavaScript runtime engine, access to a full Java® stack, inline code editors with code completion, helper libraries

to turn complicated tasks like message format transformation or API callouts into a single line operation, and

an inline debugger that lets you set breakpoints and step through the code execution a line at a time, seeing the
current value of variables as you go. For microservices implementing “function-as-a-service”-type scenarios, this is
a fantastic approach.
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None of these approaches need to be exclusive—once you bedin and have the basic framework of APIs, logic and data in place, you can
continue to iterate on your services at any level. Customize the resource definitions, enhance and extend the existing logic, build clients
against the working APIs—and do it all in parallel to be able to quickly iterate and improve the design from all angles.
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While designing microservices in CA Live API Creator, developers get
equivalent functionality across whatever interface they choose to
interact with—UI, CLI or APL Everything that happens in the CA Live API
Creator Ul is also available for programmatic scripting and incorporation
into deployment and operations toolchains. Export/import, source
control integration and environment promotion across dev, test, prod,
etc. are all scriptable, allowing for significant automation.

CA Live API Creator can run on a broad range of application servers

and public and private cloud platforms, as well as Docker. This broad
range of platforms quarantees maximum flexibility for running services
created using CA Live API Creator.

Supported application server platforms include: Oracle® Weblogic,

IBM WebSphere®, Apache Tomcat, JBoss, Jetty and Glassfish. In addition,
CA Live API Creator can be deployed on Microsoft Azure, Pivotal Cloud
Foundry or Amazon Elastic Beanstalk, or consumed via the Amazon
Web Services Marketplace—to be used in conjunction with other public/
private cloud tools and technologies.

Perhaps most applicable to a microservices architecture, CA Live API
Creator has been tuned for containerized deployments using Docker,
running in either persistent or non-persistent mode and scaling up
in a cluster with a single command. Whatever platforms are chosen
for microservices deployment and operations, or for broader IT
architectures, CA Live API Creator likely supports them.



Running a microservice in CA Live API Creator

Running a microservice in CA Live API Creator is no more
complicated than designing it. The service is live and immediately
ready to process traffic—not as a prototype, but as a robust service
on a full-featured API server. Projects can be migrated manually or
in a scripted fashion to production instances, which can be spun
up on demand as individual nodes or as part of a cluster. These
instances are lightweight and can be ephemeral, supporting the
scale necessary for peak traffic but scaling down when that volume
drops. CA Live API Creator can also support the Immutable Server
pattern, being replaced instead of modified for server upgrades or
project updates.

When running, CA Live API Creator is optimized on both the client
side and server side for maximum performance. On the server
side, database overhead is reduced by eliminating/minimizing SQL
statements, in-transaction caching and careful lock management.
Client side latency and chattiness is reduced using rich resources,
pagination and optimistic locking. Security is manaded via simple
declarative rules that apply to a user or role across a broad set of
endpoint options and/or row/column data access rights.




CA Live API Creator for microservices

Basic requirements (check). Real business value (bonus).

Let’s revisit the microservices characteristics discussed earlier as a recap of CA Live API Creator capabilities.

Small in size: CA Live API Creator enables microservices that

are small when measured logically, physically or even in effort
required. Developers are dranted complete autonomy over logical
service granularity, can deploy instances to anything from a
Raspberry Pi to a massively scaled cluster and can accomplish

an unprecedented amount of work with significantly less time
and effort.

Messaging enabled: Every microservice comes with a robust set
of CRUD APIs for interacting with resources, as well as the ability
to add functional APIs for more workflow-oriented use cases. The
APIs are consistent and full-featured, providing pagination, sorting,
searching, filtering, hypermedia links to related resources, multiple
message formats and many parameters for customization.

Bounded by contexts: Logical contexts are easily defined,
iterated on and represented in the UI and the resulting APIs,
including through custom API interfaces that abstract the service
vocabulary from the underlying data source.

Autonomously developed: Microservices developed in CA Live
API Creator are independent and can stand alone or be composed
into larger services or applications; a single developer or small
team of developers can develop the API, business logic and data
integration needed to be completely dependency-free.

Independently deployable: Deployment and runtime isolation
of microservices is completely independent of other systems and
configurable by the developer. A single microservice can be tied
to an entire server, or many can be deployed on a single server.
This isolation flexibility is available at many levels: endpoints,
resources, projects, accounts and servers.

Decentralized: CA Live API Creator instances can live just about
anywhere, in any architecture, including on-premises, public
cloud, private cloud and platform as a service (PaaS). They can be
dispersed geodraphically or by environment.

Built and released with automated processes: Everything
configured in the CA Live API Creator UI can also be done via

CLI and/or API, so creation, imports, exports and migrations can all
be entirely scripted.

As a microservices development and execution platform, CA Live API Creator provides more than just technical benefits—it also provides real
business value. Accelerating the microservices lifecycle offers an opportunity to innovate by tackling a long backlog, addressing novel business
models and “failing fast” when trying out new ideas that couldn’t have been attempted using traditional processes. With less-error-prone and
easier-to-maintain systems, the focus can shift to enhancing applications to improve customer experience, exploring new mobile or Internet
of Things (IoT) scenarios, or disrupting new markets.



Move to Microservices and Accelerate Your
Digital Transformation

You want to deliver new innovations, release apps faster and take advantage of new opportunities, but legacy applications and infrastructure
are holding you back. Transition to a modern architecture by decomposing monolithic applications into agile microservices—independently
created, managed and scaled. Your business will be able to act faster and developers will love the easy access to APIs that give them the

freedom to focus on customer experience.

Start with Microservice
Strategy and Design

CA has the API Academy, a team of API
thought leaders who wrote the book on
microservice architecture and provide
ordanizations with the education and
consulting they need to build better

APIs and microservices, improve
software delivery and execute on
broader digital strategies.

Building Microservices

CA Live API Creator is the only automated,
low-code microservices development
solution and works up to 10 times faster
than other approaches. It creates and
exposes domain-driven microservices
and REST APIs as application backends,
providing access to orchestrated data

and functionality from both new and
legacy systems.

Orchestrate and Secure
Microservices

Using an API gateway is the best-

practice approach to ensuring your
microservice architecture is secure and
well-orchestrated. The industry-leading
CA API Gateway is containerized and
deployable in Docker®, which enables
architects and developers to manage
discovery, orchestration and transformation
in @ microservices environment, while
providing best-in-class OAuth security and
authentication to protect your business.



http://www.apiacademy.co/tag/microservices/
https://www.ca.com/us/trials/ca-live-api-creator.html
https://www.ca.com/us/products/ca-api-gateway.html

Launch new microservices at the speed of light

Start building Microservices today with a trial of CA Live API Creator. Get started at ca.com/createapis.

Learn how CA Technologies can help you with your Microservice architecture. Visit ca.com/microservices.

CA Technologies (NASDAQ: CA) creates software that fuels transformation for companies and enables them to seize the opportunities of the application
economy. Software is at the heart of every business, in every industry. From planning to development to management and security, CA is working with

companies worldwide to chande the way we live, transact, and communicate—across maobile, private, and public cloud, distributed and mainframe
environments. Learn more at

Copyright © 2017 CA. All rights reserved. Microsoft Azure is either a registered trademark or trademark of Microsoft Corporation in the United States and/or other countries;
IBM WebSphere® is a trademark of International Business Machines Corporation in the United States, other countries, or both; Java and all Java-based trademarks and logos
are trademarks of Oracle Corporation in the United States, other countries, or both. All other trademarks, trade names, service marks and logos referenced herein belong to
their respective companies. This document is for your informational purposes only. CA assumes no responsibility for the accuracy or completeness of the information. To the
extent permitted by applicable law, CA provides this document “as is” without warranty of any kind, including, without limitation, any implied warranties of merchantability,
fitness for a particular purpose, or noninfringement. In no event will CA be liable for any loss or damagde, direct or indirect, from the use of this document, including, without
limitation, lost profits, business interruption, goodwill or lost data, even if CA is expressly advised in advance of the possibility of such damagdes.
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