Java

The rise of Java since the mid 1990s, when the language was first released, has been
remarkable. The initial implementations were aimed at workstations, typically providing an
environment in a PC to support functionality downloaded in the form of a Java Applet into
a web browser. Since then, the Java environment has been extended to provide
comprehensive application development and deployment facilities. In fact, Java is much
more than a language: it includes specifications for the run-time environment and a wide
variety of services, test and certification facilities to validate implementations, and
reference models of implementations. Although Sun Microsystems initiated and manage
a lot of the Java activity, it is regarded as open and vendor-neutral.

One of the benefits claimed for Java is that it is independent of the hardware and software

architecture of the machine in which is running. The inefficiency inherent in such abstracted
environments matters less and less in a world of rising computer power. And implementations
of the Java Virtual Machine (JVM), which provides the machine-independent abstraction for
the execution of Java programs, have been optimised extensively over the past several years.

The basic Java platform from Sun is the Java Platform, Standard Edition (Java SE), of which
the latest version is Java SE 6. Sun delivers two products under the platform: the Java SE
Development Kit 6, abbreviated to JDK 6; and the Java SE Runtime Environment,
abbreviated to JRE 64. Figure 13 is a simplified view of the run-time environment.

Figure 13: Basic Java environment

14The names have changed since earlier versions. See http:/java.sun.com/javase/6/webnotes/version-6.html for more
information about the name changes. The latest names will be used in this document.
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Figure 14: Java EE architecture

The Java EE specification includes various services. Some are implementation
specifications, some are API specifications, and some are both. Figure 14 shows a number
of these services?6:

e Java Transaction Service (JTS) specifies a transaction manager. Java Transaction APl (JTA)
is the API.

e Java Messaging Service (JMS) specifies a messaging standard for loosely-coupled,
reliable, asynchronous messaging.

e J2EE Connector Architecture (JCA) is the API for connecting Java EE application servers to
other architectures, for example COMS.

e JAX-RPC specifies the Web Service remote procedure call API, where the information
passed is encoded in XML. Java EE 5 introduces JAX-WS.

16 See http:/java.sun.com/javaee/technologies/ for a full list.
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Application programs and databases running outside the Java environment, shown as
Enterprise Information System (EIS) in Figure 14, can be accessed through resource
adapters; the JCA specification is provided for implementing them. As will be seen later, the
EIS systems may be on the same or a different computer. The resource adapters connect
to the external resources using EIS-specific technology. ClearPath application programs
running in COMS and Open DTP may be accessed through resource adapters provided by
Unisys, as may DMS Il databases. The resource adapters for Open DTP and COMS are
bi-directional, allowing ClearPath systems to access external resources as well as providing
access to ClearPath-resident resources.

For simpler applications, a web application server can be used in place of an application
server. Web application servers only implement the web application portion of the Java EE
specification. Figure 15 shows the architecture of a web application server. Web application
servers use a Web container to provide the application logic and can interface to a Java EE
application server in another platform. The Open Source Apache Tomcat is an example of a
web application server. In fact, Tomcat also provides the Web container for the JBoss AS.

_ Clients
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EJB container
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’ RMI/IIOP .~
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Connectors
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Figure 15: Web application server
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However, there are limitations with a web application server, including scalability, security,
and support for transactions. Also, although most of the Unisys resource adaptors can run
unmanaged (that is, outside of an application server), any JCA-compliant resource adapter
that is managed is typically within an application server because otherwise it would have to
provide its own pooling, security, and transaction management.

Table 2 shows the resource adapters and the environments in which they can run. Some
clarification is necessary for JDBC. The JDBC for ClearPath MCP driver is JDBC-compliant
but not JCA-compliant. For this reason is sometimes referred to as a driver rather than a
resource adapter. It cannot therefore run managed within an application server, although it
can run unmanaged both within and outside an application server.

Resource Adapter Managed (in App. Server)

JDBC for ClearPath MCP driver No Yes
JRAC Yes Yes
Open DTP RA Yes No

Table 2: Resource adapters and the environments in which they can run
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Figure 16 shows how the Java EE implementations can be deployed with ClearPath MCP systems
(ClearPath systems are represented by the grey shaded rectangles):
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Figure 16: Java EE application servers and ClearPath systems

As can be seen in the figure:
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Tomcat Web container
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e The entire Java EE environment may run outside the ClearPath system, with resource
adapters connecting to ClearPath application programs or databases, as shown on the

left of Figure 16.

e A web application server may run outside the ClearPath platform, connecting to an
application server running in the ClearPath system; this configuration is shown at the

centre of the figure.

e Finally, as shown on the right, the entire application server environment may run inside

the ClearPath system.
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The JBoss AS has been qualified to run on ClearPath systems, and is released and
supported by Unisys. The Apache Tomcat web application server may also be run on
ClearPath platforms.

If the application servers are running outside the ClearPath system, they may be any Java
EE-compliant implementation. The Unisys resource adapters to ClearPath applications are
JCA-compliant and therefore run with any application server; testing has verified the
resource adapters with the leading application servers.

The ability to configure the Java EE environment in different ways across platforms allows
ClearPath systems to run non-Java application programs, with connections through resource
adapters to a distributed Java EE environment. ClearPath systems can also participate fully
in a Java EE environment, running Java applications on ClearPath platforms using the
Tomcat and JBoss AS. It is relatively easy to relocate application code and containers from
one platform to another. For example, an application running EJBs off-platform can be
moved into a ClearPath system to run in the JBoss AS.
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ODTP

This brief provides an overview of the Open Group DTP17 model and its implementation.
Figure 17 shows the model’s architectural elements as they would appear in two systems
communicating with each other over a network. Configurations can extend to a network of
many more systems.

Communications Communications
Resource Resource
Manager (CRM) Manager (CRM)

Resource
Manager
(RM)

Resource Transaction Transaction
Manager Manager Manager
(RM) (TM) (TM)

Figure 17: The Open Group DTP Model
The following are the elements of the model:

The Application Programs, which provide Open Group DTP services, co-operate with each
other to perform the work required, that is, transactions. They may be in the same system
or distributed among two or more. Co-operating systems do not need to use the same
operating system.

A Resource Manager (RM) is a database manager, and may include other less obviously
“database” resources, such as message queues.

The Transaction Manager (TM) is used to delineate transactions and to co-ordinate the
process of two-phase commit. It co-operates with another element, the Communications
Resource Manager (CRM), which provides the means for application programs to
communicate with each other. The CRM also provides the means for TMs in different
systems to communicate, typically in order to co-ordinate a two-phase commit process.

Two-phase commit (2PC) ensures database integrity. Since a single transaction may be
spread over more than one system, each of which may wish to update a database, it is
essential that, on the completion of the whole transaction (sometimes called a global
transaction), the databases are left in a consistent state: either all the databases are
updated or none are. Maintaining this consistency is sometimes called preserving the
ACID18 properties of the transaction.

17 The model was originally defined by X/Open, which subsequently merged with the Open Software Foundation (OSF) to
form the Open Group.

18 The ACID properties are as follows. Atomicity: A transaction should be completed and committed, or rolled back if there
are problems during its execution: it is an atomic entity in that it is indivisible. Consistent: Changes made to databases
must be from one valid state to another, not something indeterminate. Isolated: The results of a transaction should be
invisible to other transactions until the transaction is completed. Durable: Changes to databases, which have been made
during a transaction, should be permanent and survive future media and other failures. Maintaining the ACID properties
is what is meant by transactional integrity.
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FTP

File transfer is not usually regarded as middleware but is widely used for communication
between different parts of an organisation or between separate organisations for
exchanging business data. Much of the business conducted using Electronic Data
Interchange (EDI) used FTP, and the Enterprise Application Integration (EAI) and Enterprise
Service Bus (ESB) products typically include FTP (File Transfer Protocol) as one of the
supported interfaces. It has the advantages of simplicity and the capability to carry large
amounts of data.

While message queuing is likely to replace some of the file transfer activity, and Web
Services will replace other forms of electronic business, FTP is likely to persist. A major
virtue is that it is even less dependent on how the receiving application works than is the
case for message queuing. Another major advantage is that FTP is just about universally
available; an implementation under MCP is no exception.

TXINT

The Distributed Transaction Integration (DTI) product was formed by combining the
Transaction Integrator (formerly WebTX) and the Open Transaction Integrator (OpenTl)
products. The two products overlapped in handling interfaces to Microsoft systems, and
the naming was confusing, as the Transaction Integrator was just as “open” as OpenTlI.
In combining the products, some rationalization was carried, optimizing the code and
reducing duplication.

When used with ClearPath MCP systems, DTl connects a variety of external clients to Open
DTP applications running under MCP. See the ODTP technical brief for more information.

DTl does not connect to native COMS applications; a different environment integration
product, COMTI, is used. This brief describes DTl as it is used with MCP, and COMTI.

DTI

Figure 31 is a high-level view of DTI, showing the client technology options. DTI itself runs
under Windows.

Windows

Client technologies

e Microsoft COM+, .NET

* Web Services

Open DTP * XLM

services e HTML

e Browser-based code
(ActiveX, Java applets)

e ASPs

Figure 31: High-level view of DTI, showing client technologies supported
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Once DTl is configured to access an MCP application, all client types supported can access
it. Clients initiate requests to access the MCP applications as services through the DTI. The
functionality was enhanced by the integration of OpenTI, which supports outgoing as well as
incoming requests between Microsoft COM+/.NET and Open DTP.

The client types can be divided into two groups.

1. Component clients, which access the system by making a component request of some
form, for example a DCOM request

2. Web clients, which access the system through a Web server (Microsoft 1IS), for example
using HTML

The interface for a component client is provided by an adapter, which handles the remote

client. The adapters then use one of a number of component gateways, which convert the

data from its originating form into that required by the MCP application and vice versa. The

component gateways use one connector to access the MCP applications.

Web clients connect to a Web gateway; which one depends on the form of the input. The
gateway maps the data to the form required by the application and, as was the case of
component gateways, uses a connector to access it.

Figure 32 shows the run-time architecture of DTI, identifying the specific component parts.
At the top is OpenTl, which provides connections between COM+/.NET and implementations
of the Open Group DTP model. The remainder is the Transaction Integrator run-time
environment, providing inbound requests only for Open DTP.

A

DTI >

~ EXI

Adapters
> ] CXGate
BizTalk

Open DTP
Connector

Connectors

AutoGate

Gateways

Figure 32: DTI run-time architecture in more detail
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OpenTl provides a run-time environment of bi-directional access between Microsoft
COM+/.NET and implementations of Open Group DTP. The connection is symmetrical; either
end can initiate a request. OpenTI| wraps Open Group DTP services, making them appear to
be other COM+/.NET components to the Microsoft end, and similarly wraps COM+/.NET
components, making them appear to be Open Group DTP services to the Open Group
DTP end. By using the BEA eLink OSI-TP environment integrator, the inter-working extends
to Tuxedo.

OpenTl supports transactional integrity in a global transaction executed over COM+/.NET,
Open DTP, other implementations of Open Group DTP and Tuxedo systems, where all the
databases can be subject to two-phase commit processes. Although connections to Open
DTP can be made from other DTI clients through adapters and GGate, XGate, or CXGate,
transactional integrity is not supported.

In addition to the run-time environment, OpenTI provides a development environment for
users to produce OpenTl components to perform the mapping between the COM+/.NET
data structures and Open Group DTP views.

Turning now to the Transaction Integrator part of DTI, the adapters are shown in the upper
right part of figure, supporting the component clients shown. The adapters function as
servers, which are invoked by the clients using the relevant technology, for example a
DCOM request.

The adapters then use one of the three gateways shown to perform the appropriate
data mapping functions. First, GGate, which is a generalised gateway, handles data as
name/value pairs.

The other two gateways are XML gateways. DTl supports XML handing as follows:

1. XML may be passed between XML-aware applications in MCP and external
environments.

2. An external XML-aware application may communicate with an MCP application that is not
XML aware; DTI performs the mapping between XML and Open DTP views.

3. An external application that is not XML aware may communicate with an XML-aware MCP
application; again, DTl performs the required conversions.

4. Finally, applications that are not XML-aware may communicate with each other.

XGate, which is a generalised XML gateway, provides automatic conversion between Open
DTP views to or from XML. CXGate is an enhanced version of XGate, handling additional
data types, not just ASCII.

GGate and XGate can use connectors to access the Open DTP applications, as shown in
Figure 32. The Open DTP connector is used to access Open DTP. The connection is in fact
made by using the Open DTP connector provided by OpenTl run time. CXGate uses the
Open DTP connector provided by OpenTI.

Web clients use one of three gateways. ViewGate is a relatively simple interface, providing
access for client input data in HTML. It maps the input to and from the form required by
Open DTP.

JGate is more sophisticated, providing facilities for downloading Java applets to the browser.

AutoGate is somewhat different. It allows programs in any of the application types to publish
information to DTI. The information is then available in HTML form for clients to retrieve.
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COMTI

Microsoft Transaction Integrator (formerly COMTI) provides capabilities for integrating the
Windows platform with IBM systems. Unisys worked with Microsoft to create the Unisys
ClearPath Interface to Microsoft Transaction Integrator (formerly COMTI for ClearPath MCP)
product to provide integration with ClearPath MCP systems. The product name changes
reflect the addition of .NET framework capabilities to the original Component Object Model
(COM) capabilities. The current products are often referred to as COMTI for simplicity; they
are referred to as COMTI in this paper.

The elements of the MCP implementation of COMTI are illustrated in Figure 33.

Tl Designer
(hosted in
Visual Studio)

COMS

Application
programs

ASP.NET

Management Console

Windows

- = Unisys supplied extensions

Figure 33: COMTI overview

COMTI provides a tool called Designer, which is hosted in Microsoft Visual Studio for
defining the interface contract between clients and the server. This interface can be defined
in .NET or COM and can be imported and exported from one to the other. The interface
contract key is to the integration between the client (consumer) and server (provider). The
interface definition encapsulates the data contract, which has capabilities that are
exceptional in terms of flexibility. The data contract can include complex data types (User
Defined Types), data tables, or record sets. These complex data types are often referred to
as records. The provider can return a single record, a fixed number of records or a number
of records depending on another variable, or a fully variable number of records. In addition
to the structured types, all of the base, or primitive (integer, string) data types are
supported. These data types are in turn mapped to data types compatible with the
MCP environment.

An interface can be defined and deployed using Visual Studio as a web service without
writing any code in the Windows environment. The same interface definition can be used
with a COM interface, which can be deployed for use by scripting languages such as
VBScript using late binding, or a desktop application that uses early binding.

Once defined, the interface can be hosted at run time in a COM+ application, as an IIS
application, or self-hosted.
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By default, connections to the MCP server are maintained in a connection pool. This
significantly enhances scalability. All these connections present the same security
credentials to the server, and Kerberos or NTLM are supported. Clients also have the option
to control the connection, using the session capability. This capability allows the client to
create, destroy, and explicitly log on to the session.

MCP-initiated interactions are also supported. When a COMS application connects to a
Windows-based Transaction Integrator service, COMTI will invoke the defined service. This
service could invoke a web service, access data, or whatever is required. The output from
the service is then returned to the COMS application.

Data access

Data contained in MCP-resident DMS Il databases and other MCP data sources can be
remotely accessed in one of two general ways. In the first option, the remote requestor
invokes a program, for example in a transaction, which runs in the same system as the
database. The database itself is not seen directly by the remote requestor: the program
delivers services, which involves database reads and possibly updates. The second option
is to allow the requestor to access the database directly, bypassing any application
programs. The two approaches could be combined in a distributed transaction, comprising
data accessed by a program in one system and data obtained by direct access in another.

Data access can also be used by groups of analysts investigating trends revealed by the
data, directly extracting data from the databases and/or other data sources, and
manipulating it using suitable analytical tools. Data access for analytical reasons can affect
performance if the database is simultaneously being used for transaction processing. For
this reason, data in a database used by a transaction system may be copied into another
system for query and analysis, rather than just using one online copy for both transactions
and analysis. This technical brief describes three products for accessing DMS Il and other
MCP data sources:

1. ODBC Access (formerly called Data Access)
2. Enterprise Database OLE DB Data Provider for ClearPath MCP (formerly OLE DB)
3. XML Provider for ClearPath MCP
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ODBC Access

Figure 34 shows the architecture of ODBC Access.
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Figure 34: Architecture of ODBC Access product

ODBC Access provides SQL access from Windows clients to non-relational databases,
including DMS II, EAE, and KEYEDIOII. It permits the use of Windows-based tools and
applications to access DMS Il and other data using widely available tools and techniques.

The following types of access are supported:

e An ODBC driver interface

e Interactive SQL

ODBC Access comprises a Windows ODBC client driver, through which Windows applications
and tools such as Excel can access the data sources. The ODBC Access Server provides
access into the two databases. It is divided into a part resident in a Windows server and a
part running under MCP, as shown in the figure.

A key component of ODBC Access is the relational mapping utility, which generates a
relational view of the non-relational DMS Il data structures. This view allows ODBC Access to
operate directly against current DMS |l data; no schema changes are required, and there is
no duplication of data.
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4-GL

Enterprise Application Environment (EAE) is a fourth-generation language (4-GL), which can
generate run-time systems under MCP as well as OS 2200, Windows, Linux, and some
dialects of UNIX. In addition to enabling rapid application development, EAE contains a
number of infrastructure features, which can be considered as middleware. Agile Business
Suite (AB Suite) is an evolution of EAE, and includes new run-time environment generation
options. It will eventually replace EAE. EAE is discussed first, followed by AB Suite.

EAE

EAE has two generation options for MCP systems: it can generate for a COMS environment
and it can generate Open DTP services, where each individual EAE Ispec (transaction) can
be generated as a service. If the Open DTP option is used, EAE applications can take part
in an Open Group DTP network just like other applications, co-existing with other Open
Group DTP applications and, through environment integrators such as DTl and JCA-compliant
connectors, with other systems, such as Tuxedo, .NET, and Java EE.

See the ODTP, Java, and TXINT technical briefs for more information.

The Component Enabler is an environment integrator providing EAE facilities that are
somewhat similar to DTI. It enables EAE applications to be opened to a number of different
client types, using component technology to build the interfaces between the client and the
application. The product interfaces to EAE applications on any EAE platform.

The Component Enabler generates a set of Java classes to interface to EAE Ispecs. These
may be invoked from Java in Java environments, or from C++, VB, and so on. The path into
the EAE application is an interface called Enterprise Application Remote Access, which
provides sockets access to the EAE application. The EAE Ispecs always function as servers
with this interface; they cannot function as a client, invoking other systems as services.

There is also a .NET option for Component Enabler. All of the client options except
Presentation Client (which is itself a Java application — see below) can be deployed with
either the Java or the .NET version of Component Enabler. Even custom client applications
that have been written to use the Java-based Component Enabler can be easily modified to
work in a Java-free environment, if desired. In most cases the element that establishes the
connection with the EAE host is the only thing that will need to change.

Client options for Component Enabler include:

e Presentation Client — Java application that can be deployed to a desktop or a
web browser

e ASP Client Generation — Deploys GUI forms using Active Server Page technology. The
generated ASP pages can be modified and customised after they have been generated,
if desired.

e Visual Basic Client Generation — Deploys GUI forms as a VB 6 application. The VB project
can be customised if desired. The presentation and connectivity modules are defined in
separate folders to make it easier to customize the presentation aspects of the client
application without interfering with the host connectivity. This makes it easier to maintain
the custom client even when the host application is modified and regenerated.
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e Web Services — WSDL and SOAP interfaces are automatically defined for the
selected transactions.

e ASP .NET Web Forms generation — This is similar to the ASP generator, except that the
selected Ispec transaction forms are deployed using ASP .NET (Microsoft .NET 2.0). An
added capability is the ASP .NET Web Form Renderer. This provides a custom Visual
Studio control with the ability to “render” the generated forms in any ASP .NET project.

e ASP .NET Web Services generation — This is similar to the ASP Generator. It generates a
Web Services interface, which is based on the Web Services infrastructure provided by
Microsoft .NET connected technology. It serves as an alternative to the EAE Release 3.3
Web Services generator, which is based on the Microsoft SOAP Toolkit. The SOAP Toolkit is
currently on extended support from Microsoft.

e Visual Basic .NET client generation — Similar to the VB 6 generator, but updated
for VB .NET

Figure 40 is a schematic of the deployment environment. The products may be
deployed in a PC, in a two-tier architecture, or in a server within a multi-tier distributed
application environment.
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TCP/IP-Sockets

Windows
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Java
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Applications Applications

Windows applications can optionally use the Java
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Figure 40: Component enabler environment
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In addition to the inbound client interfaces in which EAE applications act as services, EAE
applications can also participate as clients, calling other services.

e Open DTP — EAE applications can participate as both client and server. When acting as a
client, an external XCOMMON or X-CTYPE buffer definition can be imported into the EAE
Developer to make calling the Open DTP services very easy.

e Business Integrator — Consists of a development part and a run-time part. The run-time
component resides on a Windows server and enables an EAE application to call external
Web Services, .NET, or COM components, and scripts and other common Windows
applications. Part of the EAE Client Tools environment, this allows an EAE application to
call out to an external component using the same AUTO syntax that is used with EAE to
EAE interactions.

e EAE to EAE HUB — Provides a proprietary interface that allows an EAE application to invoke
transactions in another EAE application that may reside on the same host or on a
different host or even a different host type. Includes a two-phase commit capability to
ensure the integrity of global transactions.

AB Suite

AB Suite is an evolution of EAE. Like EAE, it provides a powerful, model-driven development
toolset, with multiple generation options for run-time environments from the same source.
AB Suite generates for COMS on MCP systems, including the Open DTP option. The
generation options for other platforms are .NET on Windows and Java EE on Windows, Linux,
and UNIX.

The Component enabler product described above connects to AB Suite as well as EAE.
All of the client options that are available with EAE are offered with AB Suite, plus a native
WinForm client option when AB Suite applications are deployed to a Windows .NET
run-time environment.

Apart from the ability to expose Ispec (transaction) interfaces using the Component
Enabler middleware options described above, AB Suite offers the ability to define
component-level methods that can be exposed as public methods and called from a
variety of SOA environments. AB Suite can also consume external services, calling external
public methods,

When deployed to a ClearPath MCP run-time environment, external methods are typically
made available outside of the MCP environment using COMTI.
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Appendix A: Glossary of Technical Terms and Acronyms

This paper has used a number of technical terms and acronyms. Although they have
generally been explained or expanded in the text, they are gathered in this glossary for
quick reference.

ACID: The ACID properties of a transaction are as follows. Atomicity: A transaction should
be completed and committed, or rolled back if there are problems during its execution: it is
an atomic entity in that it is indivisible. Consistent: Changes made to databases must be
from one valid state to another, not something indeterminate. Isolated: The results of a
transaction should be invisible to other transactions until the transaction is completed.
Durable: Changes to databases, which have been made during a transaction, should be
permanent and survive future media and other failures.

API: Application Programming Interface
AS: Application Server

CGI: Common Gateway Interface. A standard for external gateway programs to interface with
information servers such as HTTP servers.

Container: Used in this paper to indicate an application environment: a web container,
in which JSPs or Servlets execute, and an EJB container, in which EJBs execute

CORBA: Common Object Request Broker Architecture. Standard defined by the OMG for
distributed processing.

CRM: (1) Customer Relationship Management. (2) Communications Resource Manager:
an element in the Open Group DTP model. The CRM provides the API functions needed to
support communication between application programs. The API set is called XATMI (other
API sets are possible wtih different CRMs).

DTP: Distributed Transaction Processing

EAl: Enterprise Application Integration. A concept arising before the ideas of services and
SOA but is similar and overlaps with service concepts.

EDI: Electronic Data Interchange. A generic term for conducting business electronically.
Standards for purchase orders, invoices, and other exchanges have been defined under the
umbrella of the United Nations/Electronic Data Interchange For Administration, Commerce,
and Transport (UN/EDIFACT).

EIS: Enterprise Information System

EJB: Enterprise Java Bean. A software entity defined by Java EE. Executes in an
EJB container.

ESB: Enterprise Service Bus. A generic name for products aimed at the implementation
of SOA.

FTP: File Transfer Protocol. A standard defined by the Internet Engineering Task Force (IETF).
HTML: HyperText Markup Language.

HTTP(S): HTTP is HyperText Transfer Protocol. HTTPS is a secure version of the protocol.
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lIOP: Internet Inter-Orb Protocol. A protocol for interconnecting object request brokers (ORBs)
over TCP/IP.

IT: Information Technology. ICT (Information and Communication Technology) is gaining
currency as an alternative.

Java EE: Java Platform, Enterprise Edition, named J2EE (Java 2 Platform, Enterprise Edition)
up to release J2EE 1.4, with release 1.5 named Java EE 5 rather than J2EE 1.5. Set of
standards defining a Java environment suitable for large scale applications.
Implementations are called Java EE application servers.

Java SE: Java Platform, Standard Edition, called Java 2 Platform, Standard Edition (J2SE) up
to release 1.5. Release 1.6 was named Java SE 6 rather than J2SE 1.6.

JAX-RPC: Java API for Web Service remote procedure call APIl, where the information passed
is encoded in XML.

JAX-WS: Java API for XML-based Web Services. JAX-WS is designed to take the place of
JAX-RPC in Web Services and web applications.

JCA: J2EE Connector Architecture. Standard application programming interface (API) for
connecting Java EE application servers to other architectures, for example COMS.

JDBC: Java DataBase Connectivity. Standard defined in Java EE for accessing databases.
JDK: Java Development Kit

JMS: Java Messaging Service. Standard application programming interface (API), defined in
Java EE, for sending messages between two or more clients.

JNI: Java Native Interface. A standard programming interface for writing Java native methods
and embedding the Java Virtual Machine into native applications.

JSP: Java Server Page. A software entity defined in Java SE. Executes in a web container.
JTA: See JTS.

JTS: Java Transaction Service. Specifies the implementation of a Transaction Manager which
supports the Java Transaction API (JTA).

JVM: Java Virtual Machine. Software environment in which Java programs execute. Can be
implemented on any computer. Implementations are available on ClearPath systems.

LAN: Local Area Network

Linux: UNIX-like Open Source operating system originally created by Linus Torvalds. Available
from a number of suppliers.

MQM: Message Queuing Middleware

ODBC: Open DataBase Connectivity. API for accessing database management systems,
independent of programming language, database system, and operating system.

ORB: Object Request Broker. A middleware technology that manages communication and
data exchange between objects.
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OSI-TP: A protocol defined by the International Organization for Standardisation (ISO)
for distributed transactions. Includes facilities for ensuring consistency of multiple
database updates.

POJO: Plain Old Java Object. Name given to Java programs running in an unmanaged
environment in a JVM, as opposed to within a managed environment provided by a Java EE
application server.

PSH: Protocol Specific Handler.

RM: Resource Manager. An entity defined in the Open Group DTP model. Includes
databases and message queues.

RMI: Remote Method Invocation. A means of creating distributed Java environments.
RPC: Remote Procedure Call

RTI: Real-Time Infrastructure. An IT environment able to maintain continuous operation in the
face of planned and unplanned changes in operational or environmental conditions.

SDK: Software Development Kit

Servlet: A software entity defined in Java EE. Executes in a web container.

SMTP: Simple Message Transfer Protocol. A standard for email, defined by the IETF.
SOA: Service-Oriented Architecture

SOAP: A protocol defined by the W3C for interconnecting nodes in a distributed service
environment. Was originally an acronym for Simple Object Access Protocol, but is now just
a name; the expansion is no longer used.

Socket(s): A simple, low-level means of connecting two systems over TCIP/IP, defined by
the IETF.

SQL: SQL is Structured Query Language, a language for accessing databases.
SSL: Secure Socket Layer

TCP/IP: Transmission Control Protocol/Internet Protocol. TCP and IP are important protocols
defined by the IETF force for constructing networks. The term “TCP/IP” is also used to
indicate the entire set of protocols for networking defined by the IETF.

TM: Transaction Manager. A component of the Open Group DTP model.
TX: An API set for the Open Group DTP TM.

UNIX: Operating system originally developed by AT&T at Bell Laboratories in the early 1970s.
The specification is now owned by the Open Group. There are many variations of UNIX.

Web Service(s): A set of technologies and standards defined by the W3C and others for
implementing SOA. Web Services are specific case of SOA, not the only case.

XA: A system-level interface between a resource manager (RM) and the transaction
manager (TM). XA provides the 2PC capability. A database or other resource manager that
supports it is called XA-compliant.
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XATMI: An API set in the Open Group DTP model. See also CRM.

XML: eXtensible Markup Language. A language defined by the W3C for encoding messages
and protocols in a machine-independent way.

XSLT: The XSL (eXtensible Style Language) is a family of recommendations for defining XML
document transformation and presentation. XSLT is a language for transforming XML.

2-PC: Two-Phase Commit.

4-GL: Fourth-Generation Language. Application development tool working at a high-level,
closer to the business problem than third-generation languages, such as COBOL, FORTRAN,
C, C++, and Java.
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Appendix B: Products

This appendix lists the major middleware and other products referenced in the text.
Any name changes are explained.

AB Suite: Agile Business Suite. An evolution of EAE, adding new generation options.

Aqualogic Service Bus: Agualogic is the name of a family of service infrastructure products
from BEA Systems. Aqualogic Service Bus is BEA's ESB product.

BIS: Business Information Server. A Unisys 4-GL product, it is the latest in the evolution of
a product originally called MAPPER.

CCF: Custom Connect Facility. Provides standard method for connections to COMS from
clients, for example sockets.

CICS: Customer Information Control System. An IBM transaction processing environment.

ClearPath ePortal: Provides a means of connecting COMS applications to new clients
including Web browsers, mobile devices, and Web Services. Includes orchestration facilities.
Packaged as an appliance using blade technology.

ClearPath MCP Interface to Microsoft Message Queuing: Provides and interface between
MCP applications and MSMQ.

Component Enabler: A Unisys environment integrator product connecting Microsoft
COM+/.NET and Java environments into EAE and AB Suite applications.

COMS: Transaction processing environment on ClearPath MCP systems. Now called
Transaction Server.

COMTI (for ClearPath MCP): Provides an interface between COM+/.NET and COMS.
Now called ClearPath MCP Interface to Microsoft Transaction Integrator.

COM+: See .NET.

DMS II: Hierarchical database on ClearPath MCP systems, now called Enterprise Database
Server for ClearPath MCP.

DTI: Distributed Transaction Integration. A Unisys environment integrator connecting a variety
of external technologies to Open DTP on MCP systems.

EAE: Enterprise Application Environment. A Unisys 4-GL product, it is an evolution of a
product originally called LINC.

Eclipse: Open Source development environment for Java and other languages. Available with
ClearPath systems for Java and other languages.

eLink OSI-TP: An environment integrator developed by Unisys in conjunction with BEA for
connecting Tuxedo to implementations of Open Group DTP. Now renamed BEA Tuxedo
Mainframe Adapter OSI-TP.

FTPServices for ClearPath MCP: An implementation of FTP on ClearPath MCP platforms.
Formerly called File Transfer Services (FTP).
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Hibernate: Open Source product for managing persistence of objects. Maps objects to
relational databases.

Introscope: Systems management and debugging tool for Java environments from
Wily Technology.

Java Resource Adapters: Provide connections between Java and non-Java environments,
allowing Java applications to access other applications and databases. For ClearPath MCP
systems, resource adapters are available for COMS (J2EE Connector for MCP Transactions,
formerly JRAC), Open DTP (J2EE Connector for Open Distributed Transaction Processing,
aka Open DTP RA) and DMS Il (JDBC for ClearPath MCP).

JBoss AS: JBoss Application Server. An Open Source application server (EJB container).

JBossWSA4EE: Part of the JBoss AS (specifically JBoss 4.0.2) handling inbound and outbound
Web Services.

MCP: Operating system for ClearPath and earlier A-series systems

MQSeries for ClearPath MCP: Implementation of WebSphere MQ in ClearPath MCP systems.
Now called WebSphere MQ for ClearPath MCP.

MSMQ: Microsoft Message Queuing. Microsoft's message queuing middleware.

ODBC Access: Provides SQL and ODBC access to DMS |l databases and other data stores.
Formerly called INFOAccess.

OLE DB (Data Provider): Provides OLE DB access to DMS Il and other MCP files. Now called
Enterprise Database OLE DB Data Provider for ClearPath MCP.

Open DTP: Open Distributed Transaction Processing. The Unisys implementation of the Open
Group DTP model in ClearPath systems.

0S 2200: Operating System for ClearPath and earlier 2200-series systems.
ServiceMix: Open Source ESB product from the Apache Software Foundation.

TIP/HVTIP: Transaction Interface Processor/High Volume TIP. Native transaction processing
environments on ClearPath 0OS 2200 systems.

Tomcat: Open Source Web Application Server from the Apache Software Foundation.

Tuxedo: Distributed transaction application server. Developed originally by AT&T as a
transaction processing monitor for UNIX, Tuxedo is now owned by BEA. The Open Group DTP
model is very similar as it was derived from Tuxedo.

Web Enabler for ClearPath MCP: Java applet that provides a terminal emulation facility.
Formerly called NX/Webstation for Java

WebLogic (Server, Integration): Weblogic is the name of a family of application
infrastructure products from BEA. WebLogic Server is the name of the Java EE application
server product. WebLogic Integration is an enterprise application integration (EAI) product
from BEA.

WebSphere Application Server: IBM’s Java EE application server product
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WebSphere MQ: IBM’s message-oriented middleware product, formerly known as MQSeries
but now included within the WebSphere family.

Web Transaction Server for ClearPath MCP: Provides a Web server supporting static pages
and various interfaces into MCP applications. Formerly called NX/Atlas Web Server.

XML Provider: Integration tool enabling DMS 1l to interoperate with other XML-enabled
applications and data sources locally or anywhere on the Internet.

.NET: A Microsoft umbrella name covering a number of related technologies, which are
concerned with building (transaction) systems from distributed components under Windows.
Originated with OLE (Object Linking and Embedding), and COM (Component Object Model),
and passed through various stages, including DCOM and COM+, to become .NET.
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