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Solution overview

Healthcare companies are currently facing a challenging business environment,
requiring new Internet protocol-based (IP) services, cost reductions, and improved
customer retention. IBM® WebSphere®™ Business Integration Collaborations for
Healthcare addresses the needs of these firms by integrating manual and
automated processes in order to efficiently and quickly deliver new
revenue-generating services. By streamlining and enabling the reengineering of
these processes, WebSphere Business Integration Collaborations for Healthcare also
allows service providers to significantly reduce their operating expenses and
increase their profit margins.

Industry trends and challenges

Healthcare companies today face a multitude of challenges that range from
meeting competitive pressures to building new networks that address changing
customer needs. With the advent of IP networks and increasing popularity of the
Internet worldwide, Healthcare companies have shifted their focus to building the
infrastructure required to provide new services to their customers. In order to
minimize costs, improve access to data, and generate additional revenues from the
introduction of new services, several major obstacles must be overcome, including
the following:

¢ Inability to quickly provide new revenue-generating services
* Lack of operational efficiency

¢ Inability to differentiate services

* Difficulty integrating data from disparate systems

* Inability to implement company protocols using existing applications

The obstacles listed above can be overcome through integration between various
departments and processes within healthcare companies. For this reason, healthcare
companies are focused on establishing an infrastructure that connects disparate
systems and allows for a patient-centric view of services, while significantly
enhancing efficiency in their operations.

Key business processes

Many end-to-end business processes are common across the healthcare industry. To
achieve their main goals, individual companies and the healthcare industry as a
whole must streamline these processes and ensure that their systems are able to
work together to maintain efficiency and flexibility. The key end-to-end business
processes in the healthcare industry can be broken into the following categories:

* Electronic medical record enablement

* Error reduction through the use of automated protocols

* Operational effectiveness through business process automation

* Compliance reporting

¢ Outcome management

The challenge of business integration is to provide an automatic solution that links
all participants of an enterprise in order to provide end-to-end service. In this

context, a participant can be an application, a software program that provides
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required business functionality; a user, any authorized personnel, such as a nurse,
technician, administrator, or physician; or a business information unit, data that
records a business transaction.

To meet these business integration challenges, systematic business process models
are required that achieve the following results:

* Simplify internal communications and communications with suppliers and
partners.

* Record the ways that the enterprise handles requests.

* Identify process activities and the functional interfaces that support the activities.
* Identify control points and critical performance metrics.

* Improve service productivity and quality.

* Introduce new process automation .
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Healthcare companies now require best-of-breed solutions that link business
support systems (BSS) and operations support systems (OSS) in order to achieve
greater efficiency and to reduce costs. Industry integration solutions that allow
rapid introduction of new services without creating disruptions to the critical
operations give the services the greatest chance of success. The ability to provide
services rapidly, integrate operations with partners and content providers, and
obtain a patient-centric view of various services are key business integration



priorities. Healthcare firms also need to retain the ability to monitor and measure
the quality of service in order to differentiate offerings and to provide a tiered
price structure.

Solution description and benefits

WebSphere Business Integration Collaborations for Healthcare enables healthcare
companies to integrate business support systems and operations support systems
and to rapidly provide new services to their staff, all in accordance with the Health
Level Seven (HL7) open standard for the exchange, management, and integration
of healthcare data. (For a full description of the HL7 Standards Developing
Organization and protocols, go to . Through the use of pre-built
collaborations, it effectively provides examples that automate the business process
steps of end-to-end solutions, such as static compliance reporting, patient electronic
medical records (EMR), and cascading orders. Used in conjunction with the IBM
WebSphere Business Integration Adapter for Healthcare Data Protocols, WebSphere
Business Integration Collaborations for Healthcare enables integration of
best-of-breed solutions with existing HL7-enabled legacy systems.

WebSphere Business Integration Collaborations for Healthcare is designed for
hospitals and other health care providers who are seeking to build processes that
maintain their existing applications while taking advantage of the benefits offered
by an enterprise-wide business integration strategy. The WebSphere Business
Integration Collaborations for Healthcare package includes:

* A set of MQ WorkFlow processes, which can be used to model an organization’s
high-level processes.

* A set of collaboration templates, which can be used as building blocks in an
organization’s system, depending on the transactions that are required.

* A set of business objects, which can be used to interact with existing
HL7-enabled applications.

The collaboration templates included in WebSphere Business Integration
Collaboration for Healthcare Transaction operate on HL7 2.4-type business objects.

Business rules

The following business rules apply to each WebSphere Business Integration
Collaborations for Healthcare use case. Additional business rules that apply to
specific use cases are noted, if required, under those specific use cases:

* No data validation on incoming messages is required. Messages are presumed
“good” and pre-validated.

* There is no requirement to provide scripts, tools, or any other entity that
manages the data stores. Clean up is a services or client activity. Database
optimization is outside the scope of the solution and is the responsibility of
services or client entities.

¢ WebSphere Business Integration Collaborations for Healthcare relies on a private
process to deliver transactions to endpoint applications in the appropriate form,
and then to subsequently return the appropriate response in an implementation
specified form. In this context, a private process is one that contains non-generic
elements; that is, elements that are specific to each endpoint.

* Privacy and security of any data held in the data stores is outside the scope of
the use case.
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Technical overview

WebSphere Business Integration Collaborations for Healthcare provides a scalable
framework that allows business support systems to seamlessly interact with
back-end operations’ support systems. WebSphere Business Integration
Collaborations for Healthcare provides both information connectivity and integration
(ICI) and business process integration, or business process management (BPM).

A choreography manager orchestrates the macro flows or sequential processing
steps necessary to provide a service. It also provides support for long-running
transactions or those that require human intervention. A collaboration manager
manages information at the application level.

The prebuilt collaboration templates included in this solution provide examples of
business processes and the synchronization of data across all relevant applications
and systems using a common business object model. The advantage of the
common business object model is that no application needs to be altered
significantly in order to communicate with another. Information from one
application is routed through the collaboration manager, where the
application-specific business object is converted to a generic business object, which
in turn communicates with other applications.

IBM WebSphere Business Integration Adapter for Healthcare Data Protocols can be
used to integrate the business support systems and operations support systems
applications.

WebSphere Business Integration framework

The WebSphere Business Integration framework is built around three elements:
people, content, and processes. In this context, people are human beings who play a
role in a business process either as a service requester (such as a patient) or as a
service provider (such as an employee of the business). Content represents a set of
business entities that provide the business services. Process consists of a
choreography of business operations that controls the sequence in which business
operations are executed.

There are many different approaches to business integration. WebSphere Business
Integration solutions integrate business processes by integrating enterprise
applications as business service providers that support predefined business
processes. The integrated elements comprise the solution model of an enterprise
system.

WebSphere Business Integration makes application integration easier and more
flexible by giving business process control to an entity that is separate from the
applications themselves. When the business process control invokes an application,
the application simply provides services as defined by its published interfaces. The
control and business flow logic are separated from the application, and the start
and exit conditions are moved into the business process model. The applications
are thus divided into modules that are invoked by the business process manager at
the appropriate points, in order to perform the program activities defined in the
business process model. This approach eliminates the need for an individual
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application to have knowledge of the business logic associated with process
operations, and provides the benefit of allowing business logic to be independently
modified as the business evolves.

Business processes define the sequences that an enterprise uses to organize its
work for customer transactions within the enterprise. This way of organizing the
central activities of a business is called business process management (BPM). The
sequence between business processes is called business process choreography. Once
business processes are clearly defined, businesses can monitor and improve these
processes accordingly, providing enhanced control to the healthcare professional
and allowing individuals to influence and change the business processes.

HL7 business process framework

Instead of redefining a new set of business process models, WebSphere Business
Integration Collaborations for Healthcare complies with the HL7 Standard, Version
2.4. The HL7 framework serves as a blueprint for process direction and as a
starting point for the development and integration of business and operations
support systems (BSS and OSS). HL7 supports healthcare enterprise-level processes
and subprocesses in an end-to-end approach. It provides a neutral reference point
for healthcare service providers when they consider process reengineering needs,
partnerships, alliances, and general working agreements with other service
providers. HL7 defines typical functions, inputs, and outputs within the healthcare
space. HL7 also describes points of interconnection that make up the end-to-end
operation process flows for business processes that are specific to the healthcare
industry.

WebSphere Business Integration Collaborations for Healthcare

solution model
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The diagram below shows a high-level view of WebSphere Business Integration
Collaborations for Healthcare solution model. The model is divided into three
layers:

* Process choreography
* Application/information integration

* Applications

The process choreography layer and application/information integration layer are
further grouped into the business integration layer. The business integration layer
is the hub of the WebSphere Business Integration solution architecture.



Business Integration

Process Choreography

Application/Information
Integration
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A process is a series of actions that are undertaken to produce a given result.
Processes can be considered on multiple levels. At a high level, business processes
are strategic processes that define the ways in which a business is run. At the
lowest level, there are operational processes that can contain a single transaction,
wrapped in business logic. Between the two ends of the spectrum are different
levels of processes called collaboration processes that fall between the operational
and the strategic model.

As shown in the diagram above, the process choreography layer consists of a set of
business process models. A business process model represents a business process.
The application/information integration layer shown in the diagram above consists
of a set of collaboration models. Each collaboration model defines an integration
process for application business functions or information. Finally, the applications
layer consists of applications that provide business services (or operational
processes) required by business processes.
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The following diagram shows the specification of the submodels that comprise the
total WebSphere Business Integration Collaborations for Healthcare solution model,
and the artifacts that contain groupings of each of the submodels:
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The following sections describe the details of each of the elements of the solution
model.

Business process model

The use of systematic business process models makes it easier to evaluate and
improve the business processes themselves. Employing business process modeling
techniques brings efficiency improvements and removes barriers within
organizations and across cooperative, internal organization projects. Instead of
redefining a new set of business process models, WebSphere Business Integration
Collaborations for Healthcare is compliant with an open standard. The WebSphere
Business Integration Collaborations for Healthcare business processes are built
according to HL7 Standard, Version 2.4.

Solution Overview



End-to-end business processes can be divided into many business processes called
process elements. The process elements are building blocks that can be used to
assemble end-to-end business processes. WebSphere Business Integration
Collaborations for Healthcare delivers such building blocks in order to provide the
maximum flexibility and speed when integrating a business process management
solution. These building blocks are business process models.

A business process consists of a choreography of business activities. This
choreography specifies the following information:

* The sequence of processing from one business activity to another.

* The responsibility of participants to provide the required services for each
activity.
* The information required as inputs to activities.

Business processes manage and monitor how a business process is executed, and
they require the support of all participants in the process. However, business
processes do not specify how an individual activity is done.

A business activity can be classified as a manual activity or an automated activity.
A manual activity represents a user interaction. An example of a manual activity is
a work item for a customer service representative (CSR) to perform a credit check
on a customer. An automated activity includes a business operation performed by
an application.

An automated activity requires the support of one or more applications that are
business process participants. Normally this can be achieved by sending one or
more requests for business functions to applications or application components. A
business function is a unit of operation by an application with specific,
well-defined inputs and outputs. Functions tend to be dedicated to a single
purpose. For classification and implementation purposes, business functions with
related or complementary capabilities are grouped into function groups.

Each of the WebSphere Business Integration Collaborations for Healthcare business
process models includes a proposed choreography. It is assumed that the
choreography of a business process can change over time, and can be different
from one organization to another. The proposed choreography therefore does not
attempt to define a standard choreography. It is provided as a reference or
template for easy implementation. The WebSphere Business Integration
Collaborations for Healthcare business process definition tools provide the
flexibility to modify the choreography.

Use case model

A use case model describes the details of the business process. It is the
specification of a business process that describes its various requirements. In
WebSphere Business Integration Collaborations for Healthcare, use cases also show
the predefined interrelations of the business activities contained within a business
process.

Business services

Business services provide a model of interfaces that are accessible by a business
process. These interfaces hide the implementation details of the business services.
An automated business process activity invokes a business function in order to
obtain a business service. The business functions that are invoked by business
process activities are normally aggregate functions that can be further divided into
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functions provided by applications. WebSphere Business Integration Collaborations
for Healthcare uses collaborations to aggregate application-level functions.

The aggregate function described above has a one-to-one relation with a business
process activity. Each aggregate function represents a possible high-level business
service that can be achieved by underlying applications. The business service is
therefore a very useful reference model for determining business process activities
that can be achieved. Aggregate business functions, like simple business functions,
are also defined as functional interfaces. A functional interface defines the input
and output condition of the interface and the services it provides.

Business services can be treated as reusable models for automated business
activities. They can also be used to link business process activities to business
functions.

Business object model

A business object is defined as a piece of information or data that is relevant to a
business and that needs to be stored and used across multiple business
transactions. Some of these objects are of interest only to a single application, in
which case the business object can be stored by that application’s private data
store.

A business object can be transferred from one application to another application or
from one user to another user during the course of a business process. On the
other hand, multiple applications may make use of the same business object for
different purposes. Any business object shared in one of these ways should be
considered as a shared business object.

In WebSphere Business Integration Collaborations for Healthcare, this business
information is shared between individual applications by a business object model.
The business object model represents all the business objects in the current release.
Each business object in the business object model represents an item of business
information required within the healthcare domain. It has well defined attributes
can be mapped to the application-specific attributes.

Collaboration

A business activity is supported by an aggregate business function. The aggregate
business function is supported by one or more fine-grain functions performed by
applications. A collaboration model describes the aggregation process of invoking
fine-grain functions. It also synchronizes shared information in disparate
applications.

A function group is a collection of related and complementary business functions.
For reusability, a collaboration normally models a function group rather than a
single business function.

Collaboration models can play two roles: A collaboration model can be a service
provider of a business process activity, or it can be a service consumer that uses
services provided by a business process.

Applications

WebSphere Business Integration Collaborations for Healthcare treats applications as
resources of the solution that can be integrated in order to support specific
business processes. In order to make the integration easy and flexible, business
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process flows are separate from the applications themselves. This approach
eliminates the need for individual applications to have knowledge of the business
logic associated with process operations.

Some applications have business processes embedded inside the application that
can not be separated from the application. When this is the case you can either
choose not to use the application in order to maintain centralized control, or if the
embedded business processes is equivalent to a business process provided by
WebSphere Business Integration Collaborations for Healthcare, you can treat the
embedded business process as an external business process that is directly called
from an end-to-end process. If the embedded process is only a part of a larger
WebSphere Business Integration Collaborations for Healthcare business process,
you can modify that business process so that the embedded business process is
also embedded inside the WebSphere Business Integration Collaborations for
Healthcare business process.

Collaboration objects

IBM'’s integration technology provides the flexibility and scalability to implement a
variety of e-business models. Collaboration objects contain the business logic that
describes a fundamental business process, coordinating the functionality of
business processes for different applications and enabling data exchange between
them.

WebSphere Business Integration Collaborations for Healthcare contains a workflow
and collaboration template set that can be adapted for individual use. Each of the
collaboration templates that make up WebSphere Business Integration
Collaboration for Healthcare facilitate business process reengineering and address
specific integration challenges.

Business process example

The following example demonstrates a simple check and update of a patient’s
medical record. In this scenario, a physician examines information in a patient’s
electronic medical record (EMR), issues instructions for application of a new drug,
validates that the patient is covered for the new medication and updates the EMR
if the medication is approved. A portlet application initially displays the EMR. This
portlet also collects the physician input and places the medication request on a
queue. The EMR workflow issues an e-mail notifying interested parties that the
updated EMR is ready for display.

Business problem: A physician needs to check both the patient’s medical history
and insurance records before prescribing a new drug.

Business benefit realized: The physician is quickly able to determine if the new
drug is appropriate for the patient and whether the patient’s insurance company
will cover the cost.

Workflow utilized: Electronic Medical Record

Process

1. A physician examines a patient’s EMR and issues a request for a new
medication.

2. A message is routed to a queue.
3. The order is stored.

Technical overview 11



8.
9.
10.

The insurance payer is queried on patient coverage.
The insurance payer responds with patient covered.

The order is sent to a workflow to manage the processing of the pharmacy
order.

The order is processed.

The order is examined for compliance alert processing (for example, anthrax).
Order information is added to the patient’'s EMR.

An e-mail containing a notification of the updated EMR is sent.

Related concepts
Solution Architecture]

Solution Implementation Guide|
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Notices and Trademarks

Proprietary Information
US Government Users Restricted Rights - Use, duplication or disclosure restricted
by GSA ADP Schedule Contract with IBM Corp.

Notices

IBM may not offer the products, services, or features discussed in this document in
all countries. Consult your local IBM representative for information on the
products and services currently available in your area. Any reference to an IBM
product, program, or service is not intended to state or imply that only that IBM
product, program, or service may be used. Any functionally equivalent product,
program, or service that does not infringe any IBM intellectual property right may
be used instead. However, it is the user’s responsibility to evaluate and verify the
operation of any non-IBM product, program, or service.

IBM may have patents or pending patent applications covering subject matter
described in this document. The furnishing of this document does not give you
any license to these patents. You can send license inquiries, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
US.A.

The following paragraph does not apply to the United Kingdom or any other
country where such provisions are inconsistent with local law:

INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS
PUBLICATION "AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER
EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of express or
implied warranties in certain transactions, therefore, this statement may not apply
to you.

This information could include technical inaccuracies or typographical errors.
Changes are periodically made to the information herein; these changes will be
incorporated in new editions of the publication. IBM may make improvements
and/or changes in the product(s) and/or program(s) described in this publication
at any time without notice.

Any references in this information to non-IBM Web sites are provided for
convenience only and do not in any manner serve as an endorsement of those Web
sites. The materials at those Web sites are not part of the materials for this IBM
product and use of those Web sites is at your own risk.

IBM may use or distribute any of the information you supply in any way it
believes appropriate without incurring any obligation to you.

Licensees of this program who wish to have information about it for the purpose
of enabling: (i) the exchange of information between independently created

© Copyright IBM Corp. 2002, 2003 13



programs and other programs (including this one) and (ii) the mutual use of the
information which has been exchanged, should contact:

IBM Burlingame Laboratory Director
IBM Burlingame Laboratory

577 Airport Blvd., Suite 800
Burlingame, CA 94010

US.A

Such information may be available, subject to appropriate terms and conditions,
including in some cases, payment of a fee.

The licensed program described in this document and all licensed material
available for it are provided by IBM under terms of the IBM Customer Agreement,
IBM International Program License Agreement, or any equivalent agreement
between us.

Any performance data contained herein was determined in a controlled
environment. Therefore, the results obtained in other operating environments may
vary significantly. Some measurements may have been made on development-level
systems and there is no guarantee that these measurements will be the same on
generally available systems. Furthermore, some measurement may have been
estimated through extrapolation. Actual results may vary. Users of this document
should verify the applicable data for their specific environment.

Information concerning non-IBM products was obtained from the suppliers of
those products, their published announcements or other publicly available sources.
IBM has not necessarily tested those products and cannot confirm the accuracy of
performance, compatibility or any other claims related to non-IBM products.
Questions on the capabilities of non-IBM products should be addressed to the
suppliers of those products.

This information may contain examples of data and reports used in daily business

operations. To illustrate them as completely as possible, the examples may include

the names of individuals, companies, brands, and products. All of these names are

fictitious and any similarity to the names and addresses used by an actual business
enterprise is entirely coincidental.

All statements regarding IBM’s future direction or intent are subject to change or
withdrawal without notice, and represent goals and objectives only.

COPYRIGHT LICENSE

This information may contain sample application programs in source language,
which illustrates programming techniques on various operating platforms. You
may copy, modify, and distribute these sample programs in any form without
payment to IBM, for the purposes of developing, using, marketing or distributing
application programs conforming to the application programming interface for the
operating platform for which the sample programs are written. These examples
have not been thoroughly tested under all conditions. IBM, therefore, cannot
guarantee or imply reliability, serviceability, or function of these programs.

Programming interface information

Programming interface information, if provided, is intended to help you create
application software using this program.

14  Solution Overview



General-use programming interfaces allow you to write application software that
obtain the services of this program’s tools.

However, this information may also contain diagnosis, modification, and tuning
information. Diagnosis, modification and tuning information is provided to help
you debug your application software.

Warning: Do not use this diagnosis, modification, and tuning information as a
programming interface because it is subject to change.

Trademarks and service marks

The following terms are trademarks or registered trademarks of International
Business Machines Corporation in the United States or other countries, or both:

IBM

the IBM logo
AIX

AS/400e
CrossWorlds
DB2

DB2 Universal Database
iSeries

Lotus

Lotus Notes
MQIntegrator
MQSeries
0S/400
Tivoli
WebSphere

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of
Microsoft Corporation in the United States, other countries, or both.

MMX, Pentium, and ProShare are trademarks or registered trademarks of Intel
Corporation in the United States, other countries, or both.

Solaris, Java, and all Java-based trademarks are trademarks of Sun Microsystems,
Inc. in the United States, other countries, or both.

UCC and UCCnet are trademarks of Uniform Code Council, Inc., UCCnet, Inc. or
both, in the United States, other countries, or both.

UCCnet Messaging is a product and/or trademark of UCCnet and is used with
permission.

Other company, product, or service names may be trademarks or service marks of
others.

IBM WebSphere InterChange Server Version 4.2.2

IBM WebSphere Business Integration Toolset Version 4.2.2

IBM WebSphere Business Integration Adapters Version 2.4

JAVA
COMPATIBLE ®
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