The VueCentric Clinical Record Architecture

An Essential Software Architecture for the Indian Health Service
Introduction

VueCentric (formerly known as VistAtion) is a unique, multi-tiered, open standards, object-oriented software architecture and product suite designed to deliver a Windows-based clinical desktop for RPMS and VistA systems.  An Indianapolis-based software development company, Clinical Informatics Associates, Inc. (CIA), is currently developing VueCentric for the Indian Health Service (IHS).  This document discusses the architectural approach, its advantages for the IHS, and the VueCentric development history.

The VueCentric Model

VueCentric offers a highly configurable, highly extensible framework for deploying clinical software components.  The framework consists of:

· The Visual Interface Manager (VIM) provides a canvas upon which multiple visual components may be arranged.  The VIM provides a special design mode for privileged users to allow the assembly of discrete components into a complete application.  Configurations created in this manner may then be saved and associated with individual users, user roles or patient care settings.  In this way, applications may be tailored to meet highly specialized needs.

· The Component Support Services (CSS) is a middle tier component that centralizes access to shared services such as context management, event subscription, and host system access.  The CSS is highly extensible, supporting the addition of plug-in services (e.g., unified electronic signature and context objects) that augment its feature set.

· The Legacy System, RPMS or VistA, embodies the business rules and the clinical data storage.  VueCentric can interface with existing clinical packages with minimal modifications to those packages. 
· The Global Information Store houses the Object Registry, which stores information about available visual and non-visual components, and the Template Registry, which stores snapshots of various component configurations.
· The Object Repository provides a central store of VueCentric components that can be retrieved and installed automatically as they are needed.  VueCentric provides a version control schema that allows automated propagation of updates from this central repository.
· The CCOW Context Manager is an optional third-party component that permits the sharing of context information with other CCOW-aware applications running on the same desktop.  CCOW is an HL7-sanctioned standard that is becoming widely adopted among healthcare software vendors.
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VueCentric Advantages for the IHS

The VueCentric architecture has many advantages for the IHS.  The IHS faces critical and immediate needs in the areas of providing a graphical user interface for clinicians, deploying new and enhanced software functionality, and taking advantage of many of the excellent package advancements developed by the VHA and commercial vendors.  Migration from RPMS to another host system is not feasible within the time constraints facing the agency.  And because the VHA’s VistA system and the IHS’s RPMS system have evolved into substantially different products, wholesale conversion from RPMS to VistA is also neither advisable nor practical, given the continuing specialized needs of the IHS.

Within this environment, VueCentric presents some compelling advantages for the IHS.  These advantages are discussed in detail below.  Compared to any alternative the IHS could consider, VueCentric is a product that:

· Greatly exceeds the capability of CPRS

· Meets the diverse needs of the IHS

· Is extensible to include future technology

· Can be deployed in a reasonable time frame

· Has a highly favorable cost-benefit ratio

Availability For Rapid Deployment

VueCentric requires little additional development effort to make it usable immediately within the IHS as the agency updates it’s RPMS host system.

The VueCentric model has a proven track record and many of the objects and component services needed by the IHS already exist.  Therefore, product rollout within the IHS can be within a much shorter time frame that any alternative solution could provide.  Additional functionality and objects can be developed more quickly in the VueCentric component architecture than in a traditional monolithic software product.

In addition, many of the core infrastructure services, such as component support, alerts, unified electronic signature, and interobject communication protocols are provided as part of the VueCentric architecture.  This approach makes object development much less complicated and faster, supporting the need for rapid product deployment.

GUI Interface

The VueCentric model has an existing Windows-based graphical user interface for the RPMS host system that can be deployed today.  This interface is highly configurable and easily modified to suit user preferences.  The underlying RPC broker technology is robust and proven and compatible with similar technology currently in use within IHS.

Integration With Newer VistA Packages

The VueCentric model will allow the IHS to adopt all the latest VistA packages for use within the RPMS environment and within the VueCentric user interface as well.  These package upgrades include physician order entry, pharmacy, bar code medication administration, and patient management.  The basic VueCentric component services layer supports both VistA and RPMS packages as currently developed, so typically only modifications to the host system routines may be needed when deploying a newer package.

Object Model

The object model of VueCentric differs substantially from the approach used in CPRS, in which the user interface is a single monolithic application.  With VueCentric, it becomes practical and cost effective to support changes in host system packages on the graphical user interface side.  In addition, with VueCentric the IHS has the opportunity to develop graphical user interface objects for the many VistA and RPMS packages that currently are not supported under CPRS.  Some of these packages include, for example, scheduling, Women’s Health, medical procedures, and the VistA surgery package.

Objects for VueCentric can be developed at any level of the organization and in any Windows programming language that supports COM.  This flexibility of VueCentric maximizes the delivery of new objects and minimizes the risk of dependence on one group within the organization for product development.  In addition, the use of distributed architecture standards allows objects to be developed by independent groups within the organization.

Another important benefit of the VueCentric component architecture approach is that object development can occur in stages.  Thus, a core IHS clinical product can be initially released, with new objects added incrementally.

Open Architecture 

VueCentric is an open architecture model that allows third parties to write applications for the system that are visually and functionally integrated with the main user interface.  The open architecture model dramatically increases the ability of the IHS and its local areas to acquire and use the best commercial off the shelf software (COTS) and have this software highly integrated into the desktop interface and with the host system.  Clinician acceptance of vendor products that are visually and functionally integrated into the VueCentric interface is much greater than it is for multiple non-integrated applications.

The open architecture approach also maximizes the number of best of breed applications that IHS clinicians can have access to.  Because no single organization can internally develop and deploy every desirable clinical application and specialty product, the open architecture approach taken within VueCentric is a tremendous advantage.

CCOW support is provided within the VueCentric platform.  Utilizing a third-party CCOW context manager, CCOW-aware COTS products can share user, encounter, and patient contexts.

Host System Independence

The VueCentric architecture is inherently host system independent.  This capability of VueCentric allows the IHS to develop new clinical packages based on an entirely different host platform, without having to completely rewrite or replace the existing RPMS systems.  For example, a new scheduling package can be developed on a SQL database system running on a UNIX or NT platform.  This new package would be visually and functionally integrated within the main VueCentric user interface, and communicate using the existing VueCentric component services infrastructure.  Clinical users would not be affected by the different host systems.

Scalability

VueCentric is highly scalable.  The VueCentric architecture has no inherent limitations of scale, and performance will depend primarily on the factors related to the host system and network infrastructure.  VueCentric has been deployed at one large medical center within the VHA with hundreds of concurrent users.  

Thin Client Environments

VueCentric is designed to operate in a thin client environment, such as Citrix Metaframe, with similar performance to a traditional client server application environment.

Long Term Viability and Life Cycle

The current VueCentric infrastructure has an expected life cycle within the IHS of 4 to 5 years.  Because VueCentric is a component architecture, it can be improved incrementally over time, including migration to new technologies, such as Microsoft’s .Net, without having to completely rewrite the infrastructure and all the objects at one time.  No changes in the basic VueCentric software design approach and multiple tiers are needed to accommodate new technology.  This characteristic of VueCentric gives the product great longevity and a capacity to evolve over time.

Software Development Costs

VueCentric has lower overall software development costs than the traditional monolithic application approach.  First, because any Windows programming language supporting COM can be used to write objects, the pool of available programming expertise is greatly augmented over approaches tied to a specific language or development tool.  Second, the often fragile co-dependencies among different functional units within a monolithic application are mostly avoided within the VueCentric model.  Adherence to published specification for the interfaces and support services guarantees that objects will function correctly.  Third, development efforts within the organization can be relatively independent for any given object or function.  Coordination requirements for new development efforts within a monolithic application increase dramatically with the scale and complexity of the product.  The VueCentric architecture removes the coordination overhead.

History of VueCentric

VueCentric has evolved from a project that started at the Indianapolis VA Medical Center in 1997.  Indianapolis had developed and deployed in production a graphical user interface to the VHA’s VistA system called the Clinical Workstation.  With the arrival of CPRS order entry, a decision was made to sunset the Clinical Workstation, due to the significant resources required to continually convert CPRS functions.  Although the Clinical Workstation is out of date, it continues to be used by clinicians at Indianapolis due to integration with the clinical repository product, called VIPER, and some interface design differences that clinicians prefer over CPRS.

While CPRS is an excellent, feature-rich product, there has been much dissatisfaction with its one-size-fit-all design and its closed architecture which severely limits its extensibility and configurability.  As an alternative to CPRS, the concept of a componentized, open-architecture, object-oriented platform was developed under the name of VistAtion.  Two of the principals in Clinical Informatics Associates, Inc., Dr. Douglas Martin and Mr. Phil Salmon, were instrumental in creating the VistAtion concept and model through their affiliation with the Center for Applied Informatics Research and Operations (CAIRO) at Indianapolis.  In fact, Dr. Martin was the founding director of the CAIRO development group before his departure to SAIC in early 1999.

Indianapolis was able to develop an early prototype of the VistAtion architecture.  This prototype was demonstrated at several VHA technical meetings and national meetings, but was never put into production at Indianapolis due to the lack of resources for infrastructure development work and object development.  In fact, the two original programmers on the project both left the Indianapolis VAMC within the first year of VistAtion prototype development.

After the August 1999 VHA ITC, a consortium of five VHA medical centers actively involved in independent clinical software development efforts (Atlanta, Boston, Cincinnati, Indianapolis, and San Francisco) assumed the lead role in the development of the VistAtion platform by contracting with outside vendors.  The Atlanta VAMC initially funded the further development of VistAtion and chose Dr. Douglas Martin, then working for SAIC, as the lead clinical architect.  VHA’s Systems Design and Development group (then Technical Services) provided some additional funding during the latter part of 2000 for continued work on migrating CPRS to this new architecture.  Beginning in 2001, SD&D dropped out of the funding cycle and the five-hospital Consortium, through a contractual arrangement with Clinical Informatics Associates, Inc., continued VistAtion development.

In July 2001, SD&D elected to suspend further participation in the CPRS redesign effort because of competing priorities and other internal considerations.  In response to this decision, CIA elected to further refine the product by minimizing its dependencies on specific VistA software packages, making it deployable in a greater range of host system configurations.  Concurrent with this effort, CIA undertook a major redesign of the product to improve performance and further enhance its extensibility.  The company renamed the product VueCentric to reflect its more generic focus.

The Role of Clinical Informatics Associates, Inc.

Clinical Informatics Associates, Inc. is an Indianapolis-based software development firm that currently has contracts with the IHS for VueCentric development, pilot site implementations, and product support.  The company is performing software development work for some VHA customers, as well.

CIA has significantly redesigned and advanced the VueCentric architecture.  Company advancements include a robust Visual Interface Manager (VIM) as well as a re-architected Component Support Services (CSS) layer.  These changes have greatly extending the VueCentric model and improved performance and reliability.  CIA has produced a version of VueCentric that is highly stable and scalable.  It has successfully deployed VueCentric against multiple host system configurations, both RPMS and VistA, under MSM, Caché, and DSM.
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