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Preface

This document explains how to use published interfaces of Oracle GlassFish Server to develop
add-on components for GlassFish Server. This document explains how to perform only those
tasks that ensure that the add-on component is suitable for GlassFish Server.
This document is for software developers who are developing add-on components for
GlassFish Server. This document assumes that the developers are working with a distribution of
GlassFish Server. Access to the source code of the GlassFish project is not required to perform
the tasks in this document. This document also assumes the ability to program in the Java
language.
This preface contains information about and conventions for the entire Oracle GlassFish Server
(GlassFish Server) documentation set.
GlassFish Server 3.1 is developed through the GlassFish project open-source community at
http://glassfish.java.net/. The GlassFish project provides a structured process for
developing the GlassFish Server platform that makes the new features of the Java EE platform
available faster, while maintaining the most important feature of Java EE: compatibility. It
enables Java developers to access the GlassFish Server source code and to contribute to the
development of the GlassFish Server. The GlassFish project is designed to encourage
communication between Oracle engineers and the community.
The following topics are addressed here:
■
■
■
■
■
■
■
■

“GlassFish Server Documentation Set” on page 10
“Related Documentation” on page 11
“Typographic Conventions” on page 12
“Symbol Conventions” on page 13
“Default Paths and File Names” on page 13
“Documentation, Support, and Training” on page 14
“Searching Oracle Product Documentation” on page 14
“Third-Party Web Site References” on page 15
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GlassFish Server Documentation Set
The GlassFish Server documentation set describes deployment planning and system
installation. For an introduction to GlassFish Server, refer to the books in the order in which
they are listed in the following table.
TABLE P–1

Books in the GlassFish Server Documentation Set

Book Title

Description

Release Notes

Provides late-breaking information about the software and the
documentation and includes a comprehensive, table-based summary of the
supported hardware, operating system, Java Development Kit (JDK), and
database drivers.

Quick Start Guide

Explains how to get started with the GlassFish Server product.

Installation Guide

Explains how to install the software and its components.

Upgrade Guide

Explains how to upgrade to the latest version of GlassFish Server. This guide
also describes differences between adjacent product releases and
configuration options that can result in incompatibility with the product
specifications.

Deployment Planning Guide

Explains how to build a production deployment of GlassFish Server that
meets the requirements of your system and enterprise.

Administration Guide

Explains how to configure, monitor, and manage GlassFish Server
subsystems and components from the command line by using the
asadmin(1M) utility. Instructions for performing these tasks from the
Administration Console are provided in the Administration Console online
help.

Security Guide

Provides instructions for configuring and administering GlassFish Server
security.

Application Deployment Guide

Explains how to assemble and deploy applications to the GlassFish Server
and provides information about deployment descriptors.

Application Development Guide Explains how to create and implement Java Platform, Enterprise Edition
(Java EE platform) applications that are intended to run on the GlassFish
Server. These applications follow the open Java standards model for Java EE
components and application programmer interfaces (APIs). This guide
provides information about developer tools, security, and debugging.

10

Add-On Component
Development Guide

Explains how to use published interfaces of GlassFish Server to develop
add-on components for GlassFish Server. This document explains how to
perform only those tasks that ensure that the add-on component is suitable
for GlassFish Server.

Embedded Server Guide

Explains how to run applications in embedded GlassFish Server and to
develop applications in which GlassFish Server is embedded.
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TABLE P–1

Books in the GlassFish Server Documentation Set

(Continued)

Book Title

Description

High Availability
Administration Guide

Explains how to configure GlassFish Server to provide higher availability and
scalability through failover and load balancing.

Performance Tuning Guide

Explains how to optimize the performance of GlassFish Server.

Troubleshooting Guide

Describes common problems that you might encounter when using
GlassFish Server and explains how to solve them.

Error Message Reference

Describes error messages that you might encounter when using GlassFish
Server.

Reference Manual

Provides reference information in man page format for GlassFish Server
administration commands, utility commands, and related concepts.

Message Queue Release Notes

Describes new features, compatibility issues, and existing bugs for GlassFish
Server Message Queue.

Message Queue Technical
Overview

Provides an introduction to the technology, concepts, architecture,
capabilities, and features of the Message Queue messaging service.

Message Queue Administration
Guide

Explains how to set up and manage a Message Queue messaging system.

Message Queue Developer’s
Guide for JMX Clients

Describes the application programming interface in Message Queue for
programmatically configuring and monitoring Message Queue resources in
conformance with the Java Management Extensions (JMX).

Message Queue Developer’s
Guide for Java Clients

Provides information about concepts and procedures for developing Java
messaging applications (Java clients) that work with GlassFish Server.

Message Queue Developer’s
Guide for C Clients

Provides programming and reference information for developers working
with Message Queue who want to use the C language binding to the Message
Queue messaging service to send, receive, and process Message Queue
messages.

Related Documentation
The following tutorials explain how to develop Java EE applications:
■

Your First Cup: An Introduction to the Java EE Platform (http://download.oracle.com/
javaee/6/firstcup/doc/). For beginning Java EE programmers, this short tutorial
explains the entire process for developing a simple enterprise application. The sample
application is a web application that consists of a component that is based on the Enterprise
JavaBeans specification, a JAX-RS web service, and a JavaServer Faces component for the
web front end.

■

The Java EE 6 Tutorial (http://download.oracle.com/javaee/6/tutorial/doc/). This
comprehensive tutorial explains how to use Java EE 6 platform technologies and APIs to
develop Java EE applications.
11
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Javadoc tool reference documentation for packages that are provided with GlassFish Server is
available as follows.
■

The API specification for version 6 of Java EE is located at http://download.oracle.com/
javaee/6/api/.

■

The API specification for GlassFish Server 3.1, including Java EE 6 platform packages and
nonplatform packages that are specific to the GlassFish Server product, is located at
http://glassfish.java.net/nonav/docs/v3/api/.

Additionally, the Java EE Specifications (http://www.oracle.com/technetwork/java/
javaee/tech/index.html) might be useful.
For information about creating enterprise applications in the NetBeans Integrated
Development Environment (IDE), see the NetBeans Documentation, Training & Support page
(http://www.netbeans.org/kb/).
For information about the Java DB database for use with the GlassFish Server, see the Java DB
product page (http://www.oracle.com/technetwork/java/javadb/overview/index.html).
The Java EE Samples project is a collection of sample applications that demonstrate a broad
range of Java EE technologies. The Java EE Samples are bundled with the Java EE Software
Development Kit (SDK) and are also available from the Java EE Samples project page
(http://java.net/projects/glassfish-samples).

Typographic Conventions
The following table describes the typographic changes that are used in this book.
TABLE P–2

Typographic Conventions

Typeface

Meaning

Example

AaBbCc123

The names of commands, files, and
directories, and onscreen computer
output

Edit your .login file.
Use ls -a to list all files.
machine_name% you have mail.

What you type, contrasted with onscreen
computer output

machine_name% su

AaBbCc123

A placeholder to be replaced with a real
name or value

The command to remove a file is rm filename.

AaBbCc123

Book titles, new terms, and terms to be
emphasized (note that some emphasized
items appear bold online)

Read Chapter 6 in the User’s Guide.

AaBbCc123

Password:

A cache is a copy that is stored locally.
Do not save the file.

12
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Symbol Conventions
The following table explains symbols that might be used in this book.
TABLE P–3

Symbol Conventions

Symbol

Description

Example

Meaning

[]

Contains optional arguments ls [-l]
and command options.

The -l option is not required.

{|}

Contains a set of choices for a -d {y|n}
required command option.

The -d option requires that you use
either the y argument or the n
argument.

${ }

Indicates a variable
reference.

${com.sun.javaRoot}

References the value of the
com.sun.javaRoot variable.

-

Joins simultaneous multiple
keystrokes.

Control-A

Press the Control key while you press
the A key.

+

Joins consecutive multiple
keystrokes.

Ctrl+A+N

Press the Control key, release it, and
then press the subsequent keys.

→

Indicates menu item
selection in a graphical user
interface.

File → New → Templates

From the File menu, choose New.
From the New submenu, choose
Templates.

Default Paths and File Names
The following table describes the default paths and file names that are used in this book.
TABLE P–4

Default Paths and File Names

Placeholder

Description

Default Value

as-install

Represents the base installation directory for
GlassFish Server.

Installations on the Oracle Solaris operating system, Linux
operating system, and Mac OS operating system:

In configuration files, as-install is represented
as follows:

user’s-home-directory/glassfish3/glassfish

${com.sun.aas.installRoot}

Windows, all installations:
SystemDrive:\glassfish3\glassfish
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TABLE P–4

Default Paths and File Names

(Continued)

Placeholder

Description

Default Value

as-install-parent

Represents the parent of the base installation
directory for GlassFish Server.

Installations on the Oracle Solaris operating system, Linux
operating system, and Mac operating system:
user’s-home-directory/glassfish3
Windows, all installations:
SystemDrive:\glassfish3

domain-root-dir

Represents the directory in which a domain is
created by default.

as-install/domains/

domain-dir

Represents the directory in which a domain's
configuration is stored.

domain-root-dir/domain-name

In configuration files, domain-dir is
represented as follows:
${com.sun.aas.instanceRoot}

Documentation, Support, and Training
The Oracle web site provides information about the following additional resources:
■

■
■

Documentation (http://www.oracle.com/technetwork/indexes/documentation/
index.html)
Support (http://www.oracle.com/us/support/index.html)
Training (http://education.oracle.com/)

Searching Oracle Product Documentation
Besides searching Oracle product documentation from the Oracle Documentation
(http://www.oracle.com/technetwork/indexes/documentation/index.html) web site, you
can use a search engine by typing the following syntax in the search field:
search-term site:oracle.com

For example, to search for “broker,” type the following:
broker site:oracle.com

14
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Third-Party Web Site References
Third-party URLs are referenced in this document and provide additional, related information.
Note – Oracle is not responsible for the availability of third-party web sites mentioned in this

document. Oracle does not endorse and is not responsible or liable for any content, advertising,
products, or other materials that are available on or through such sites or resources. Oracle will
not be responsible or liable for any actual or alleged damage or loss caused or alleged to be
caused by or in connection with use of or reliance on any such content, goods, or services that
are available on or through such sites or resources.
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C H A P T E R

1

Introduction to the Development Environment
for GlassFish Server Add-On Components

Oracle GlassFish Server enables an external vendor such as an independent software vendor
(ISV), original equipment manufacturer (OEM), or system integrator to incorporate GlassFish
Server into a new product with the vendor's own brand name. External vendors can extend the
functionality of GlassFish Server by developing add-on components for GlassFish Server.
GlassFish Server provides interfaces to enable add-on components to be configured, managed,
and monitored through existing GlassFish Server tools such as the Administration Console and
the asadmin utility.
The following topics are addressed here:
■
■
■
■

“GlassFish Server Modular Architecture and Add-On Components” on page 17
“OSGi Alliance Module Management Subsystem” on page 18
“Hundred-Kilobyte Kernel” on page 18
“Overview of the Development Process for an Add-On Component” on page 19

GlassFish Server Modular Architecture and Add-On
Components
GlassFish Server has a modular architecture in which the features of GlassFish Server are
provided by a consistent set of components that interact with each other. Each component
provides a small set of functionally related features.
The modular architecture of GlassFish Server enables users to download and install only the
components that are required for the applications that are being deployed. As a result, start-up
times, memory consumption, and disk space requirements are all minimized.
The modular architecture of GlassFish Server enables you to extend the basic functionality of
GlassFish Server by developing add-on components. An add-on component is an encapsulated
definition of reusable code that has the following characteristics:
■

The component provides a set of Java classes.
17
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■
■
■

The component offers services and public interfaces.
The component implements the public interfaces with a set of private classes.
The component depends on other components.

Add-on components that you develop interact with GlassFish Server in the same way as
components that are supplied in GlassFish Server distributions.
You can create and offer new or updated add-on components at any time. GlassFish Server
administrators can install add-on components and update or remove installed components
after GlassFish Server is installed. For more information, see Chapter 11, “Extending and
Updating GlassFish Server,” in Oracle GlassFish Server 3.1 Administration Guide.

OSGi Alliance Module Management Subsystem
To enable components to be added when required, GlassFish Server provides a lightweight and
extensible kernel that uses the module management subsystem from the OSGi Alliance. Any
GlassFish Server component that plugs in to this kernel must be implemented as an OSGi
bundle. To enable an add-on component to plug in to the GlassFish Server kernel in the same
way as other components, package the component as an OSGi bundle. For more information,
see “Packaging an Add-On Component” on page 135.
The default OSGi module management subsystem in GlassFish Server is the Apache Felix OSGi
framework. However, the GlassFish Server kernel uses only the OSGi Service Platform Release 4
API. Therefore, GlassFish Server supports other OSGi module management subsystems that
are compatible with the OSGi Service Platform Release 4 API.

Hundred-Kilobyte Kernel
The Hundred-Kilobyte Kernel (HK2) is the lightweight and extensible kernel of GlassFish
Server. HK2 consists of the following technologies:
■

Module subsystem. The HK2 module subsystem provides isolation between components of
the GlassFish Server. The HK2 module subsystem is compatible with existing technologies
such as the OSGi framework.

■

Component model. The HK2 component model eases the development of components
that are also services. GlassFish Server discovers these components automatically and
dynamically. HK2 components use injection of dependencies to express dependencies on
other components. GlassFish Server provides two-way mappings between the services of an
HK2 component and OSGi services.

For more information, see Chapter 2, “Writing HK2 Components.”
18
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Overview of the Development Process for an Add-On
Component
To ensure that an add-on component behaves identically to components that are supplied in
GlassFish Server distributions, the component must meet the following requirements:
■

If the component generates management data or monitoring data, it must provide that data
to other GlassFish Server components in the same way as other GlassFish Server
components.

■

If the component generates management data or monitoring data, it must provide that data
to users through GlassFish Server administrative interfaces such as Administration Console
and the asadmin utility.

■

The component must be packaged and delivered as an OSGi bundle.

To develop add-on components that meet these requirements, follow the development process
that is described in the following sections:
■
■
■
■
■
■
■
■

“Writing HK2 Components” on page 19
“Extending the Administration Console” on page 19
“Extending the asadmin Utility” on page 20
“Adding Monitoring Capabilities” on page 20
“Adding Configuration Data for a Component” on page 20
“Adding Container Capabilities” on page 21
“Creating a Session Persistence Module” on page 21
“Packaging and Delivering an Add-On Component” on page 21

Writing HK2 Components
The Hundred-Kilobyte Kernel (HK2) is the lightweight and extensible kernel of GlassFish
Server. To interact with GlassFish Server, add-on components plug in to this kernel. In the HK2
component model, the functions of an add-on component are declared through a
contract-service implementation paradigm. An HK2 contract identifies and describes the
building blocks or the extension points of an application. An HK2 service implements an HK2
contract.
For more information, see Chapter 2, “Writing HK2 Components.”

Extending the Administration Console
The Administration Console is a browser-based tool for administering GlassFish Server. It
features an easy-to-navigate interface and online help. Extending the Administration Console
enables you to provide a graphical user interface for administering your add-on component.
Chapter 1 • Introduction to the Development Environment for GlassFish Server Add-On Components
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You can use any of the user interface features of the Administration Console, such as tree nodes,
links on the Common Tasks page, tabs and sub-tabs, property sheets, and JavaServer Faces
pages. Your add-on component implements a marker interface and provides a configuration
file that describes how your customizations integrate with the Administration Console.
For more information, see Chapter 3, “Extending the Administration Console.”

Extending the asadmin Utility
The asadmin utility is a command-line tool for configuring and administering GlassFish Server.
Extending the asadmin utility enables you to provide administrative interfaces for an add-on
component that are consistent with the interfaces of other GlassFish Server components. A user
can run asadmin subcommands either from a command prompt or from a script. For more
information about the asadmin utility, see the asadmin(1M) man page.
For more information, see Chapter 4, “Extending the asadmin Utility.”

Adding Monitoring Capabilities
Monitoring is the process of reviewing the statistics of a system to improve performance or solve
problems. By monitoring the state of components and services that are deployed in the
GlassFish Server, system administrators can identify performance bottlenecks, predict failures,
perform root cause analysis, and ensure that everything is functioning as expected. Monitoring
data can also be useful in performance tuning and capacity planning.
An add-on component typically generates statistics that the GlassFish Server can gather at run
time. Adding monitoring capabilities enables an add-on component to provide statistics to
GlassFish Server in the same way as components that are supplied in GlassFish Server
distributions. As a result, system administrators can use the same administrative interfaces to
monitor statistics from any installed GlassFish Server component, regardless of the origin of the
component.
For more information, see Chapter 5, “Adding Monitoring Capabilities.”

Adding Configuration Data for a Component
The configuration data of a component determines the characteristics and runtime behavior of
a component. GlassFish Server provides interfaces to enable an add-on component to store its
configuration data in the same way as other GlassFish Server components. These interfaces are
similar to interfaces that are defined in Java Specification Request (JSR) 222: Java Architecture
for XML Binding (JAXB) 2.0. By using these interfaces to store configuration data, you ensure
that the add-on component is fully integrated with GlassFish Server. As a result, administrators
can configure an add-on component in the same way as they can configure other GlassFish
Server components.
20
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For more information, see Chapter 6, “Adding Configuration Data for a Component.”

Adding Container Capabilities
Applications run on GlassFish Server in containers. GlassFish Server enables you to create
containers that extend or replace the existing containers of GlassFish Server. Adding container
capabilities enables you to run new types of applications and to deploy new archive types in
GlassFish Server.
For more information, see Chapter 7, “Adding Container Capabilities.”

Creating a Session Persistence Module
GlassFish Server enables you to create a session persistence module in the web container for
high availability-related functionality by implementing the PersistenceStrategyBuilder
interface . Using the PersistenceStrategyBuilder interface in an HK2 service makes the
session manager extensible because you can implement a new persistence type without having
to modify the web container code.
For information about other high-availability, session persistence solutions, see Chapter 10,
“Configuring High Availability Session Persistence and Failover,” in Oracle GlassFish
Server 3.1-3.1.1 High Availability Administration Guide.
For more information, see Chapter 8, “Creating a Session Persistence Module.”

Packaging and Delivering an Add-On Component
Packaging an add-on component enables the component to interact with the GlassFish Server
kernel in the same way as other components. Integrating a component with GlassFish Server
enables GlassFish Server to discover the component at runtime. If an add-on component is an
extension or update to existing installations of GlassFish Server, deliver the component through
Update Tool.
For more information, see Chapter 9, “Packaging, Integrating, and Delivering an Add-On
Component.”
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Writing HK2 Components

The Hundred-Kilobyte Kernel (HK2) is the lightweight and extensible kernel of GlassFish
Server. To interact with GlassFish Server, add-on components plug in to this kernel. In the HK2
component model, the functions of an add-on component are declared through a
contract-service implementation paradigm. An HK2 contract identifies and describes the
building blocks or the extension points of an application. An HK2 service implements an HK2
contract.
The following topics are addressed here:
■
■
■
■
■
■

“HK2 Component Model” on page 23
“Services in the HK2 Component Model” on page 24
“HK2 Runtime” on page 24
“Inversion of Control” on page 26
“Identifying a Class as an Add-On Component” on page 28
“Using the Apache Maven Build System to Develop HK2 Components” on page 29

HK2 Component Model
The Hundred-Kilobyte Kernel (HK2) provides a module system and component model for
building complex software systems. HK2 forms the core of GlassFish Server's architecture.
The module system is responsible for instantiating classes that constitute the application
functionality. The HK2 runtime complements the module system by creating objects. It
configures such objects by:
■

Injecting other objects that are needed by a newly instantiated object

■

Injecting configuration information needed for that object

■

Making newly created objects available, so that they can then be injected to other objects
that need it
23
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Services in the HK2 Component Model
An HK2 service identifies the building blocks or the extension points of an application. A
service is a plain-old Java object (POJO) with the following characteristics:
■
■

The object implements an interface.
The object is declared in a JAR file with the META-INF/services file.

To clearly separate the contract interface and its implementation, the HK2 runtime requires the
following information:
■
■

Which interfaces are contracts
Which implementations of such interfaces are services

Interfaces that define a contract are identified by the org.jvnet.hk2.annotation.Contract
annotation.
@Retention(RUNTIME)
@Target(TYPE)
public @interface Contract {
}

Implementations of such contracts should be identified with an
org.jvnet.hk2.annotations.Service annotation so that the HK2 runtime can recognize
them as @Contract implementations.
@Retention(RUNTIME)
@Target(TYPE)
public @interface Service {
...
}

For more information, see Service.

HK2 Runtime
Once Services are defined, the HK2 runtime can be used to instantiate or retrieve instances of
services. Each service instance has a scope, specified as singleton, per thread, per application, or
a custom scope.

Scopes of Services
You can specify the scope of a service by adding an org.jvnet.hk2.annotations.Scoped
annotation to the class-level of your @Service implementation class. Scopes are also services, so
they can be custom defined and added to the HK2 runtime before being used by other services.
Each scope is responsible for storing the service instances to which it is tied; therefore, the HK2
runtime does not rely on predefined scopes (although it comes with a few predefined ones).
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@Contract
public abstract class Scope {
public abstract ScopeInstance current();
}

The following code fragment shows how to set the scope for a service to the predefined
Singleton scope:
@Service
public Singleton implements Scope {
...
}
@Scope(Singleton.class)
@Service
public class SingletonService implements RandomContract {
...
}

You can define a new Scope implementation and use that scope on your @Service
implementations. You will see that the HK2 runtime uses the Scope instance to store and
retrieve service instances tied to that scope.

Instantiation of Components in HK2
Do not call the new method to instantiate components. Instead, retrieve components by using
the ComponentManager instance. The simplest way to use the ComponentManager instance is
through a getComponent(ClassT contract) call:
public <T> T getComponent(Class<T> clazz) throws ComponentException;

More APIs are available at ComponentManager.

HK2 Lifecycle Interfaces
Components can attach behaviors to their construction and destruction events by
implementing the org.jvnet.hk2.component.PostConstruct interface, the
org.jvnet.hk2.component.PreDestroy interface, or both. These are interfaces rather than
annotations for performance reasons.
The PostConstruct interface defines a single method, postConstruct, which is called after a
component has been initialized and all its dependencies have been injected.
The PreDestroy interface defines a single method, preDestroy, which is called just before a
component is removed from the system.
Chapter 2 • Writing HK2 Components
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EXAMPLE 2–1

Example Implementation of PostContruct and PreDestroy

@Service(name="com.example.container.MyContainer")
public class MyContainer implements Container, PostConstruct, PreDestroy {
@Inject
Logger logger;
...
public void postConstruct() {
logger.info("Starting up.");
}
public void preDestroy() {
logger.info("Shutting down.");
}
}

Inversion of Control
Inversion of control (IoC) refers to a style of software architecture where the behavior of a
system is determined by the runtime capabilities of the individual, discrete components that
make up the system. This architecture is different from traditional styles of software
architecture, where all the components of a system are specified at design-time. With IoC,
discrete components respond to high-level events to perform actions. While performing these
actions, the components typically rely on other components to provide other actions. In an IoC
system, components use injection to gain access to other components, and extraction to make
component variables available to the system.

Injecting HK2 Components
Services usually rely on other services to perform their tasks. The HK2 runtime identifies the
@Contract implementations required by a service by using the
org.jvnet.hk2.annotations.Inject annotation. Inject can be placed on fields or setter
methods of any service instantiated by the HK2 runtime. The target service is retrieved and
injected during the calling service's instantiation by the component manager.
The following example shows how to use @Inject at the field level:
@Inject
ConfigService config;

The following example shows how to use @Inject at the setter level:
@Inject
public void set(ConfigService svc) {...}

Injection can further qualify the intended injected service implementation by using a name and
scope from which the service should be available:
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@Inject(Scope=Singleton.class, name="deploy")
AdminCommand deployCommand;

Extraction
Although all services are automatically placed into a scope for later retrieval, a component may
need to extract more than itself. One practical way of doing so is to use a factory service. For
simplicity, however, the HK2 runtime extracts all fields or getter methods annotated with the
org.jvnet.hk2.annotations.Extract annotation.
The following example shows how to use @Extract at the field level:
@Extract
ConfigService config;

The following example shows how to use @Extract at the getter level:
@Extract
public ConfigService getConfigService() {...}

Extraction, like injection, can also use the name and scope annotation fields to further qualify
the extracted Contract implementation.
Extracted fields and properties are made available to other service instances by exporting them
to the org.jvnet.hk2.component.Habitat instance. Habitat instances can be injected into
other components, and the components can then extract and use the data contained in the
Habitat instance.
@Inject
protected Habitat habitat;
...
public void doSomething(String name) {
...
ConfigService config = habitat.getComponent(ConfigService.class);
...
}

Instantiation Cascading in HK2
Injection of instances that have not been already instantiated triggers more instantiation. You
can see this as a component instantiation cascade where some code requests for a high-level
service will, by using the @Inject annotation, require more injection and instantiation of lower
level services. This cascading feature keeps the implementation as private as possible while
relying on interfaces and the separation of contracts and providers.
EXAMPLE 2–2

Example of Instantiation Cascading

The following example shows how the instantiation of DeploymentService as a Startup
contract implementation will trigger the instantiation of the ConfigService.
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