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1. Introduction and Executive Summary

· Utility streamlines business processes, saves $2 million per year.

· Reinsurance company uses technology to double output with no increase in staff, makes decisions in half the time of competitors.

· Mutual fund answers customer questions in real time instead of two hours, reduces peak staffing.

· City government land records office cuts title search time from two hours to 10 minutes, provides access to deeds through public access terminals. 

· Health insurer processes 100,000 claims per day, reduces processing steps for routine claims from fifteen to one, slashes paper handling costs, saves $20 million per year.
Figure 1: Examples of work management technology in operation

As illustrated in the table above, business and government organizations have achieved dramatic results using technologies such as imaging, workflow, COLD (Computer Output to Laser Disk) and document management.

Wang Software believes that these technologies are now reaching a new stage of maturity there they can be (1) integrated with each other to provide solutions that multiply the benefits of the individual technologies, and (2) applied systematically to the needs of an enterprise as a whole.  This concept is embodied in the term “enterprise work management”.

The goals of this white paper is to define “enterprise work management” and explain its benefits.  It attempts to answer the questions:

· What are imaging, workflow, COLD and document management?

· Why combine these technologies into “work management”?

· What is “enterprise work management”?

The white paper begins by discussing how imaging, workflow, COLD and document management technologies have extended the power of traditional data processing applications.

· By managing information sources that traditional computer systems do not handle well, such as digitized forms and paper documents, faxes, and word processing documents.

· By supporting the flow of work between participants in a business process and by tracking work processes so that they can be managed and improved.

Software vendors have begun integrating work management technologies with each other and providing tools to deploy them enterprise-wide.  This allows organizations to systematically improve their critical business processes--by defining the complete processes, by integrating into them all forms of information, and by managing them as they flow throughout the enterprise. Leading implementors are finding that such a comprehensive approach multiplies the benefits of the individual technologies.

Wang Software defines “Enterprise Work Management” as:

Technology used to automate, manage and improve business processes throughout an enterprise--across geographical and departmental boundaries, and across  production, collaborative and personal work environments
Wang’s products today are the most advanced of any vendor’s in providing core enterprise work management capabilities.  For example, the OPEN/image and OPEN/workflow 3.0 products include a two-tier architecture that provides scalability and high performance, an enterprise catalog that can track large volume of images and documents and provide access to them from anywhere in the enterprise, and a variety of features that support reliable “mission-critical” operations.  

In addition, Wang developed the Imaging for Windows desktop imaging application that Microsoft is including in Windows 95 and Windows NT.  In developing this product Wang has gained experience in providing high ease-of-use and in using OLE technology that makes it simple to integrate work management solutions with other applications.

We at Wang Software believe that our tools can deliver more enterprise work management capabilities today than  those of any other vendor.  We also believe that with our scalable, distributed core technology and our experience with OLE and the desktop environment, we are in the best position to move forward to a complete realization of the enterprise work management vision.    

We therefore invite you to send us your views on the directions of enterprise work management technology and on this white paper, or to ask us about how our customers are implementing work management solutions and about how these technologies can assist your organization:



Electronic mail: Jon.Friedman@Wang.com



Wang Software Marketing Communications

2. Work Management Technologies: Imaging, Workflow, COLD, Document Management

2.1 Where Traditional Data Processing Falls Short

Computerized information systems have helped business and government organizations in countless ways.  However, there are two areas in which traditional data processing systems fall short in supporting work as it is performed in most offices today: 

· They are not good at providing widespread access to information stored on paper or in PC-based formats such as word processing documents

· They provide few tools to define and manage business processes as processes.

Managing Paper-Based Information
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Figure 2: Only 5% of business information is accessible by computers

Traditional data processing systems are excellent for storing, protecting and distributing the “structured” data typically stored in database management systems--short strings of text and numbers.  However, as shown in Figure 2, the vast majority of the information used by businesses is stored on paper or in other non-computerized media.  The triumph of the “paperless office” is still far in the future: every day 2.7 billion sheets of paper are placed in files.  Most of this information is currently “managed” without the benefit of computer automation.  Even information created on computers is often distributed in the form of hard copy word processing documents computer printouts.  

Thus, one major objective of the work management technologies described below is to use computer systems to manage and distribute information contained on paper and in faxes (imaging), from host computer applications (COLD), and from word processing, e-mail, and other personal productivity software (document management).

Automating and Improving Business Processes

The output of an organization is the sum of the outputs of its business processes.  Those processes may be devoted to creating goods and services (manufacturing, design, insurance underwriting, loan origination), to creating and managing customer relationships (marketing, customer service, billing), or to internal functions which support the organization (accounting, human resources).  

Management disciplines such as Total Quality Control (TQC) and Business Process Reengineering (BPR) have caused many organizations to view their operations as a collection of processes.  These processes can be defined as a series of discrete steps, each of which has inputs, outputs, participants, and a set of rules or policies governing the activities and decisions occurring at that step in the process.  
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Figure 3: Organizations need tools to define and automate business processes

However, organizations found that their traditional data processing systems had no tools to define and manage business processes as processes.   There was no way to define the steps, participants or rules of a process, to track the progress of work items through the process, or to identify problem areas.

Therefore a second major objective of work management technologies is to define and automate business processes.  Part of that objective includes integrating into the processes all relevant sources of information, so that the automation process manages the flow of both work tasks and the information needed to perform them.

2.2 Imaging
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Imaging technology allows people to convert paper documents--forms, memos, faxes, documents, drawings, correspondence--into digital form, and then to use the digital images in their work.  

Figure 4: Imaging provides immediate access to paper-based information

Figure 4 illustrates some of the basic components of imaging technology.  This includes the scanners, fax machines, digital cameras and other equipment to capture images, WORM and optical disk jukeboxes to store and retrieve images, and equipment and software to distribute images throughout an organization, display them and print them.

Benefits of imaging technology include:

· Reduced costs from eliminating most of the effort and office space used to file, store, retrieve and distribute paper documents

· Increased productivity from providing rapid access to paper-based information

· Improved customer service from giving customer service representatives immediate access to customer documents (forms, applications, correspondence), and from giving customers direct access to paper-based information (drawings, maps, deeds, forms).

2.3 Workflow

Workflow technology allows work processes to be defined in terms of work steps, inputs, outputs, participants and work flows, then automated, measured, managed and improved.
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Workflow tools typically take each  work task, assemble into a folder or “case” the information needed to perform the task (say, all of the forms and correspondence related to a given customer), and route the case to the people participating in the process.  

Figure 5: Workflow automates and manages work processes

Many workflow tools can apply sophisticated rules to managing the flow, for example routing tasks to different people based data contained in the “case” or other variables.  For example, all questions from a particular group of customers or a particular region can be sent to the same customer service representative, all transactions over a certain amount can be routed to a manager, every tenth transaction can be sent to a supervisor for auditing, or a process can be split into two for parallel processing.

Workflow tools can help enforce priorities in order to make sure that important work is processed first.  Managers can use priority-setting rules to cause key work tasks to move through processes faster and to appear at the top of each worker’s “in box”.  In addition, managers can monitor in boxes and other work queues to track work loads and to identify inefficiencies and bottlenecks in the processes.  This information can be used to shift resources on an hour-by-hour basis to relieve bottlenecks, or to “reengineer” and improve the basic structure of the processes.

Benefits of workflow technology include:

· Higher productivity from automating, measuring and tracking work flows

· Faster turnaround, from reducing the steps in work processes and focusing resources on high-priority tasks

· Improved process quality from consistently applying business rules and policies

· Reduced time to market and increased competitiveness from allowing business processes to be changed rapidly with less training

2.4 Computer Output to Laser Disk (COLD)

Computer Output to Laser Disk (COLD) technology is closely related to imaging.  However,  instead of managing images created from paper documents, COLD systems capture data generated by the organization’s own server computers, typically in the form of print streams (see Figure 6).  

Figure 6: COLD captures computer-generated images
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COLD systems index and store images of computer-generated information such as computer reports and customer statements. They then can distribute and display this information as needed. For example, a customer service representative can see an exact replica of a statement mailed to a customer, or a  manager can hone in on one line item of a report electronically rather than thumbing through printout.

Benefits of COLD technology include:

· Reduced costs from eliminating the copying and distributing of printouts and forms

· Improved customer service from giving customer service representatives immediate access to bills and statements exactly as they were sent to customers

· Faster access to archived information (compared to microfiche) from on-line storage and retrieval

2.5 Document Management

Document management technology can help workers manage and locate both “documents” such as word processing documents and images, e-mail messages, electronic forms, voice or video clips, and other information “objects”.  It can keep track of where objects are stored and allow workers to find the objects according to title or using complex search criteria.

In addition, document management technology can provide data integrity safeguards such as access control and automated back-up.  Data management software can help provide the same kind of protection for non-database information that a database management system provides for the structured data that it controls (although unlike database management systems, document management products typically do not handle the physical storage of objects).

Benefits of document management technology include:

· Higher productivity from making documents easy to locate and retrieve

· Improved quality from making sure that the right document is used for each work process

· Increased data integrity from providing security and administrative safeguards for documents

3. “Work Management”: Putting The Technologies Together

Each of the technologies described above has been applied very successfully in its own right.  Indeed, most organizations begin with one of these technologies and apply it to a single application with a clear cost justification.  

However, enterprises have begun to recognize that applying imaging, workflow, COLD and document management in an integrated fashion multiplies the benefits of the individual technologies for three reasons:

a. Simplified Administration and Operations

Each work management product typically has its own set of administrative tools.  These might be used to add users to an application, to set access controls, to establish application configurations, and to diagnose problems.  Multiple administrative tools not only create duplicate work, they also make it more difficult to diagnose and solve problems.

b. Hardware and Software Cost Savings

When work management technologies are implemented independently, each frequently requires dedicated hardware and different software.  For example, if an organization installs imaging and COLD systems that can not share peripherals, the organization may be forced to purchase duplicate optical disk subsystems.  This can add substantially to the total investment.

c. The Ability to Address Business Process Improvement in a Comprehensive Fashion

The concept of “work management”, as illustrated in Figure 7, is to apply a comprehensive approach to managing and improving business processes. This has two aspects:

· Integrating all types of information into business processes

· Providing tools to define, automate and manage business processes as processes.
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Figure 7: Work management automates business processes and integrates all forms of information

For example, a bank evaluating a loan application needs to assemble all information relevant to the application: records from the customers bank accounts, credit information faxed in from a credit reporting agency, images of the loan application, associated forms, and correspondence. The application might need to be reviewed by different combinations of administrators and loan officers depending on the amount of the loan and other factors,

On one side, imaging, COLD and document management technology would provide immediate access to loan application, forms, account statements, correspondence, and faxes.  Without workflow, however, the administrators and loan officers need to decide who performs the next step on each application and notify the selected person via telephone, e-mail, or interoffice mail.  It might be hard to find the location and status of a particular loan application, and it might be difficult to locate the bottlenecks in the process.

On the other side, a workflow system would speed up processing and improve quality by automatically moving each application through the right sequence of administrators and loan officers.  However, without imaging and the other technologies, papers would need to be distributed manually, files might be lost or misplaced, and documents would be unavailable to a customer service representative if the loan applicant telephoned with a question or new information.

Therefore the bank is likely to achieve the best productivity and the highest customer satisfaction  if it can deploy an integrated work management system which ensures that work tasks, and all of the information needed to perform them, are delivered to the right person at the right time.

4. Defining Enterprise Work Management

4.1 Work Processes Span the Enterprise

Work does not organize itself according to the boxes on organization charts or confine itself to the boundaries of office walls.  On the contrary, high work processes typically cross departments and require information from around the country or the world.

In fact, work management needs are almost always enterprise-wide in scope, because:

· Documents, images and other information sources are used many places within the enterprise 

· Work processes cross departmental and geographical boundaries
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Figure 8: A typical enterprise environment

A typical enterprise information systems environment is illustrated in Figure 8.  This environment includes “production” departments handling core business processes, geographically dispersed work groups, and individuals using “personal” desktop applications.

None of these entities is isolated.  Core “production” processes require information from computer systems in branch or divisional offices; workgroups handle exceptions generated from production processes; decision-makers must consolidate information from all sources.  This situation is true for organizations of any size.

Organizations that have implemented work management technology successfully in one department or area are now finding that to maximize productivity and fully control business processes they must address the issue of making information available and supporting business processes on a wider scale.

4.2 Separating Enterprise Work Management from Departmental Work Management

Wang Software defines “Enterprise Work Management” as:

Technology used to automate, manage and improve business processes throughout an enterprise--across geographical and departmental boundaries, and across  production, collaborative and desktop work environments.

What does it take to put this formulation into practice?  Based on the experience of our customers, Wang has identified six requirements that separate enterprise work management solutions from departmental work management solutions:

1. Ability to Handle Peak Work Loads

Users of work management typically find that they have core business processes involve many users and large numbers of transactions.  Work management technology deployed for “enterprise” use must be able to handle current and planned peak transaction volumes.

2. “Mission-Critical” Operation

 High-value business processes must be able to operate reliably.  Enterprise work management solutions therefore have to operate reliably and must have the tools available to diagnose and solve problems rapidly.

3. Support for Geographically Distributed Work

In most enterprises, key business processes extend across multiple departments and to multiple locations.  Images and documents stored in one location must be available in “real-time” at another.  The status of work tasks and the location of bottlenecks must be known wherever they may  be.  

4. Integrate With All Aspects of the Information Technology Infrastructure

Key business processes use information from many computer applications: 

· Transactions from core business applications, 

· Data from operational databases and accounting systems, 

· Documents developed with word processors and other desktop packages,

· Messages created with electronic mail or groupware packages.  

Enterprise work management solutions therefore need to integrate easily with all elements of the information technology infrastructure that exists in the enterprise.

5. Manageable Development, Deployment and Administration

Many organizations today find that, despite excellent underlying technology, it is extremely difficult to develop, deploy and administer enterprise-wide applications.  Often this is a result of too many development tools, overlapping installation and administration procedures, and the lack of a central mechanism to track information and business processes across the enterprise.  Organizations need tools and an architecture that reduce this redundancy, provide enterprise-wide tracking,  and allow for the manageable, cost-effective development and deployment of applications.

6. Serve the Needs of Diverse Work Management Environments: Production, Collaborative and Personal

Work management applications differ not only in size, but also in basic characteristics. Figure 9 illustrates three major environments that exist in most enterprises.  An enterprise work management solution must address the differing needs of each of these environments, while allowing business processes and information access to operate across all of them. 
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 “Production Environments” center around structured business processes that provide a specific, critical function for the organization or its customers.  Examples include customer service, human resources, accounting, procurement, claims processing, loan origination, and records management.  The number of people involved may be small, but automating the processes provides a very high return to the organization.

Figure 9: Diverse enterprise environments

“Collaborative environments” encompass a variety of applications with characteristics that are both structured (driven by business rules) and ad hoc (determined at the discretion of the individual).  Examples include product design, marketing planning, sales lead management, and expense report processing.

“Personal environments” involve individuals managing images, documents and other non-database information types, primarily for their own use.  Personal work management solutions are a relatively new field (other than the document management capabilities inherent in operating systems like Microsoft’s Windows).  Its growth is likely to be accelerated sharply by the widespread distribution of the Windows 95 imaging viewer developed by Wang and included by Microsoft as part of Windows 95 and Windows NT Workstation.  

These three work management environments have many common requirements, but they also differ from one another in some significant respects.  Some of the major, differing needs of the three environments are shown in Figure 10.

The Production Environment

· Support high transaction volumes, many users, large numbers of documents

· “Mission Critical” reliability and data integrity

· Ability to create and manage complex business rules

· Flexible, high-volume interfaces with core line-of-business applications

· Remote support for security, back-up and administration for remote locations where technical support is not available

The Collaborative Environment

· Low cost, easily managed systems for small workgroups

· The ability to create ad hoc work flows easily

· Use of e-mail and messaging systems to distribute information

· “Transparent” interfaces with personal desktop, messaging and groupware software such as word processing packages, Microsoft Exchange and Lotus Notes

The Personal Environment

· Low cost, intuitive applications for individual users

· “Transparent” interfaces with desktop software packages 

· Ability to use desktop peripherals instead of specialized equipment, for example using file systems native to the operating system to manage image storage

Figure 10: Requirements of production, collaborative and personal environments

4.3 The Benefits of Enterprise Work Management


Those organizations who have implemented enterprise work management solutions have seen several key benefits above and beyond the advantages of work management technology in general.  These have included:

· Higher productivity from the ability to handle large volumes of transactions with predictable response times and reliable operations

· Improved customer service from the ability to access images and documents in real time from any location in the enterprise

· Load balancing and reduced labor costs from the ability to shift work from overloaded sites to locations with spare capacity

· Better decision-making from the ability to consolidate information from core business applications, databases, image stores and other sources

4.4 Why The Time Has Come for Enterprise Work Management

Enterprise work management implementations are still relatively new.  However, Wang has observed in its customer base that several factors are accelerating the adoption of this approach.  These trends include:

· Increasing maturity of the core technologies, including imaging and workflow products now capable of supporting thousands of users at multiple locations

· Accelerating improvements in price/performance in areas like image display and high-volume storage

· Recent breakthroughs in ease of use, for example Windows 95 simplifying user interaction, and incorporating a standard image viewer

· The evolution of effective standards for component object development, imaging, workflow and document management such as OLE, TIFF 6.0, the MAPI Workflow Framework, the Workflow Management Coalition interface standards, and ODMA

· The emergence of a “PC Networking Infrastructure” which provides powerful storage, directory and networking services to work management applications.

Several of these factors will be discussed further later in this white paper.

The collective impact of these trends is that within the past twelve months and over the next year many of the barriers to true enterprise work management will be falling. (Please see The Emergence of Enterprise Work Management, Keynote speech at Imaging Expo, October 25, 1995, by Don Casey, President, Wang Laboratories.)

5. Wang Work Management Products Today

5.1 Core Enterprise Work Management Capabilities Are In Place Today

No software company supplies tools that can meet all of the enterprise work management requirements described above.  However, products available from Wang Software provide many of the most important capabilities today.   This white paper does not describe the current Wang  product set in detail, but this section outlines those characteristics that provide key enterprise work management features.

[image: image12.wmf]Figure 11 places Wang Software’s current work management products in the context of the production, collaborative and personal desktop work environments.  These products, while focused on production and desktop environments, already provide many of the key elements of  a full enterprise work management solution.  

Figure 11: Wang Products Today

The guiding principle of the Wang Software development plan is to begin with the core architecture of the OPEN/image and OPEN/workflow 3.0 products (described below) and to build on features and functions from a number of existing packages.

5.2 OPEN/image and OPEN/workflow: Scalability and Distributed Processing

OPEN/image and OPEN/workflow 3.0 provide the most “enterprise-capable” imaging and workflow product set available today.  Designed for demanding production work management applications, they fulfill fundamental enterprise needs for scalability and distributed processing.  Their core architecture provides the “chassis” for a complete enterprise work management solution.

Figure 12 illustrates the some of the core architectural elements that allow OPEN/image and OPEN/workflow 3.0 to scale upward and support very high volume applications which can be either centralized or distributed over multiple sites.
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Figure 12: OPEN/image and OPEN/workflow 3.0: Scalability, enterprise catalog and two-tier architecture

First, multiple application servers on a single LAN can be linked together as a “multi-server domain.”  These linked servers present a single a single logical system image; users simply work with “the system” without worrying about which processor is doing their work.  Additional servers can be added to the configuration without requiring any modification of applications.  This architecture provides an easy growth path within each LAN.  It also offers opportunities for “fail-soft” processing (discussed below).

Second, an enterprise catalog tracks the location of images, documents and work items throughout the enterprise.  The enterprise catalog in OPEN/image and OPEN/workflow 3.0 has been used successfully to keep track of as many as 140 million documents in both on-line and archival storage.  As will be discussed below, a high-performance catalog capable of tracking images and documents in multiple locations is the architectural centerpiece of a successful enterprise work management installation.

Third, a two-tier architecture provides excellent performance for distributed applications that involve images, documents and other large object types.  Network traffic is minimized because the images and documents:

· can be stored at the location where they are most frequently used, but also 

· can be tracked and made available enterprise-wide without overloading networks.

For example, in a typical OPEN/image 3.0 configuration a form might be scanned into a high-volume scanner in the mailroom of the organization’s main site.  The digitized image would be sent to the disk drive of a server on Departmental LAN A, the location where the image would be used most often.  (Optionally a copy could be kept on an optical disk master archive to insure against any loss of data at the departmental site.)  The image can be retrieved and used rapidly by workers attached to LAN A.  If a worker attached to Departmental LAN B needs to see the image, the system queries the enterprise catalog for its location and then moves the image across the network to LAN B.  

This arrangement is far more efficient than storing all of the images and documents at one location.  Images and documents are large objects, and moving them between LANs or among remote locations can rapidly overload networks. On the other hand, queries and messages to and from an enterprise catalog are small and use very little network capacity.  The best performance for distributed applications is therefore realized when images and documents are stored on the LAN where they are most likely to be used, located with a minimum impact on networks, and moved between LANs only when absolutely necessary.  This is precisely the result of the two-tier architecture developed for OPEN/image and OPEN/workflow 3.0.

This enterprise catalog and the two tiered architecture now support many of the largest workflow and imaging installations in the world.  Enterprise-wide volumes recorded by user organizations include scanning over 300,000 pages per day, processing up to 500,000 pages per day, and providing access to 140 million image pages (8 terabytes) on-line.  The innovativeness of this architecture is reflected by a U.S. patent granted to Wang in 1993 for the two-tier design.

5.2 OPEN/image and OPEN/workflow: Mission-Critical Operations and Enterprise Deployment

The OPEN/image and OPEN/workflow 3.0 products also fulfill fundamental enterprise needs for mission critical operations and enterprise deployment. Key characteristics include:

High Availability and Reliability. Because multiple servers can work together in a single domain, it is possible to provide “fail-soft” capabilities--workers can switched automatically to a different server in the same domain if the one on which they are working fails.  Similarly, systems can be configured to provide 7-day by 24-hour operations by allowing maintenance to be performed on one server in a domain while the others continue operating.

Enterprise-Wide Systems Administration.  Key systems administration functions can be performed from a central site, including archiving, logging, and the distribution of software to remote locations.  These capabilities greatly improve data integrity and facilitate processing in locations that have no on-site technical support.

Easy-to-Use Tools.  Graphical tools allow line managers to create and modify work flows and business rules.  This ensures quick response to the demands of rapidly-changing business environments.

Industry Standards and Information Integration.  Enterprise deployment is made easier by the fact that a wide variety of software applications can be integrated with OPEN/image and OPEN/workflow 3.0 through interfaces based on standards such as ODBC and SQL, DDE and OLE, SNA and APPC, and networking protocols such as NetBIOS and TCP/IP.  Application programming interfaces can be called directly from languages such as COBOL, C and C++ and from popular development tools such as Visual Basic and PowerBuilder.

5.3 Imaging for Windows

Wang provides Microsoft with the image viewer  that will be included with Windows 95 and Windows NT workstation.  Imaging for Windows can be used to display images that have been scanned or faxed, to rotate, zoom, and page through multi-page files, to annotate images with lines, “highlighters,” boxes and rubber stamps, and to print or fax images.  Underlying the viewer is a full 32-bit “imaging engine” for image display and manipulation. 
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Figure 13: Imaging for Windows features power and ease of use

Imaging for Windows makes extensive use of Microsoft’s OLE technology and Component Object Model (COM).  From Imaging for Windows images can be dragged and dropped into word processing documents, spreadsheets and other desktop applications, distributed via e-mail, messaging and groupware applications, or placed on the Windows 95 desktop and into the Explorer folders.  In addition, the functionality of the Imaging for Windows can be accessed by other software applications through a set of OLE controls or through an OLE automation layer.  This means it is simple to integrate the viewer with a wide variety of desktop productivity packages and server-based applications.  

Wang Software will be integrating the Imaging for Widows with all of its work management products.  In addition, the advanced OLE and COM functionality developed for this product will be used as key underpinnings for a complete set of Windows-based user interfaces.

6. The Wang Software Enterprise Work Management Strategy

6.1 Uniting Production, Collaborative and Personal Environments

Wang Software’s current products are focused on production environments and the imaging portion of the personal environment.  

Wang’s strategy for creating overall enterprise work management solutions that include collaborative and personal component products includes:

· Enhancing Wang’s production products to be able to provide the “glue” that manages complete enterprise work management deployments.  This includes tracking images, documents and workflows across all levels of the environment, and the ability to deploy and administer solutions that include production, collaborative and personal applications.

· Introducing new products targeted at sections of the collaborative and personal environments.

· Integrating Wang production products with popular third party products for the collaborative and personal environments.

One of the first examples of this strategy will be interfacing Wang’s production OPEN/workflow 3.0 product with collaborative workflow products and messaging systems through the MAPI Workflow Framework interfaces, which is planned to occur in the first half of 1996.  This is discussed below.

6.2 Workflow: Linking the Production and Collaborative Environments

Work processes cross all departmental and geographical boundaries.  Further, they cross environments that have fundamentally different requirements for automated support.  Because of the latter, most industry analysts agree that enterprise work management solutions require two fundamentally different sets of workflow capabilities:

· Production workflow environments that support high transaction volumes, complex business rules for routing and priority setting, and detailed management reporting

· Collaborative workflow environments that make ad hoc work  routing and tracking very simple, and that allow the exchange of information with desktop and workgroup tools.  

However, work processes that cross boundaries still need to be managed.  A person managing a work process in one environment cannot have work items disappear into a black hole as it crosses into another.  

An example of this situation is illustrated in Figure 14.  An accounts payable process is a production process that manages large numbers of transactions according to complex, structured rules.  However, the process might generate exception situations where a department manager is asked to either approve payment despite discrepancies in the purchase order or invoice, or to turn the matter over for resolution to the person who originated the purchase order.  An ideal solution is to suspend the accounts payable production process, automatically create a work item that includes the relevant information, route this work item to the department manager, and resume the production process when an approval or other resolution is received back. While the work item is in the collaborative environment its “owner” in the production process should be able to see who has the work item, how long they have had it, and the work item’s status.




Figure 14: Interaction Between Production and Collaborative Workflows

The requirements for enterprise workflow management therefore include:

1. Tools to support the differing needs of production and collaborative workflow environments

2. The ability to “hand off” work items between these environments

3. A mechanism to track and manage workflows end-to-end, even if they move between environments.

The Wang strategy for enterprise workflow includes several elements.

First, Wang will continue its leadership in the area of scalable, distributed, reliable production workflow solutions by continuing to enhance the OPEN/workflow 3.0 product.  As discussed earlier, this product includes a two-tier architecture and enterprise catalog that support large-scale, distributed applications.  It also includes many features improve reliability and allow workers to remain productive such as  “fail-soft” capabilities and the ability to perform backups and other administrative functions without bringing down the system.  Wang will continue to add features that enhance enterprise-wide production capabilities. 

Second, Wang will integrate OPEN/workflow 3.0 with collaborative workflow products.  This integration will be based on standards created by the MAPI Workflow Framework and the Workflow Management Coalition(WfMC).  

MAPI is a series of messaging-related APIs promoted by Microsoft and supported by most major software vendors, including Novell, Lotus/IBM, Oracle and others.  The objective of MAPI is to simplify the development and administration of distributed applications by  providing standard interfaces between software applications and messaging or e-mail products such as Microsoft’s Exchange and Mail, Novell’s GroupWise, and Lotus’ cc:Mail and Notes packages.   These interfaces will make it easier to route information throughout an enterprise and to access remote software services.

The MAPI Workflow Framework is a portion of the MAPI effort dedicated to providing MAPI users with standard facilities for building workflow services and for promoting interoperability between messaging and production workflow systems. The MAPI Workflow Framework specifications  are being developed through an open process administered by Microsoft in which Wang plays a leading role.

Some of the basic capabilities that will be enabled by the MAPI Workflow Framework are shown in Figure 15.  These include the ability to start and stop workflow processes and to exchange status information on work items.  

Wang is incorporating the MAPI Workflow Framework standards into its workflow  products.  This will provide two major benefits: 

· Workflow applications will be able to use MAPI-WF as an underlying transport mechanism to move work items and workflow-related information around the enterprise

· Wang products will be able to stop, start, and track work processes between production and collaborative environments.







Figure 15: MAPI Workflow

 Framework Capabilities

Figure 16: The Workflow Management 

Coalition Reference Model

Wang will also be incorporating into its workflow products interface standards developed by the Workflow Management Coalition, which are shown in Figure 16. As they are developed, these interface specifications will provide the ability to exchange information between all types of workflow systems and to mix and match components, for example allowing client applications to work with more than one workflow engine and allowing administrative tools to manage heterogeneous workflow environments.

Third, Wang will extend the capabilities of the OPEN/workflow 3.0 enterprise catalog to allow it to serve as a master catalog that provides visibility into the location and status of work items in both production and collaborative environments.  This catalog provides an excellent basis for enterprise-wide tracking, because it has proven itself capable of handling many of the most demanding high-volume, distributed workflow installations in the world.

Fourth, in 1996 Wang will introduce a collaborative work management product that provides collaborative workflow capabilities.  This will allow Wang to leverage the name recognition created by Imaging for Windows, and will allow enterprise customers to obtain production and collaborative solutions from a single source.   However, this introduction does not affect Wang’s commitment to integrating its production software with a wide selection of collaborative products, because Wang recognizes that enterprises may wish to deploy a variety of collaborative solutions within their organizations.

6.3 The Critical Role of Standards

Today, a thorough-going automation of work in a typical enterprise environment requires a massive systems integration effort on the part of the enterprise or its information technology vendors.  This is because work involves the integration of information of many types  generated from a wide variety of paper and digital sources--including but not limited to images, documents, graphics, output from legacy business applications, and database records, derived from forms, correspondence, word processing documents, spreadsheets, host computers, data warehouses, EDI (Electronic Data Interchange), the Internet, and perhaps multiple imaging, COLD, workflow and document management systems.

This situation makes it imperative that enterprise work management tools implement industry standard interfaces whenever possible.  Only the rigorous use of standard interfaces makes possible without a crushing systems integration burden the ongoing integration of current systems with new platforms and products.

For technologies such as imaging, workflow, document management and storage management, standards are driving the transition from isolated tools providing “islands  of automation” to pervasive services that make integrated, enterprise-wide “work management” deployments possible.  This is because standards such as the MAPI Workflow Framework and ODMA are making it far easier for the different work management technologies to work together.  It is also because standards such as OLE and COM, the MAPI Workflow Framework and ODBC are allowing work management tools to take advantage of a broad range of “infrastructure” capabilities like distributed object support, messaging, database access, remote procedure calls and networking.

7. Summary: Automating, Managing and Improving Business Processes Across the Enterprise

We hope that this white paper has helped answer these questions for you:

· What are imaging, workflow, COLD and document management, and why are they important?

· Why combine these technologies into “work management”?

· What is “enterprise work management”?

· What does Wang Software provide today for enterprise work management?

Certainly the advantages imaging, workflow, COLD and document management technologies are well documented now, and include benefits like reduced paper handling costs, rapid access to paper- and document-based information, improved safeguards for information, simplified and automated business processes, and flexibility and reduced time to market.  These technologies can also be thought of as filling shortcomings of traditional data processing systems in handling the mass of information that cannot be managed with conventional databases, and in supplying tools to define, automate and manage business processes as processes.

Recently organizations using of imaging, workflow, COLD and document management have come to realize that the benefits they receive are multiplied when the technologies are integrated--hence, the increasing use of the term “work management.” 

Further, the leaders in implementing these technologies have discovered that many of their critical business processes run throughout their enterprises, and that to support them properly requires “enterprise work management” deployments.

Thus, Wang Software defines “enterprise work management” as:

Technology used to automate, manage and improve business processes throughout an enterprise--across geographical and departmental boundaries, and across  production, collaborative and desktop work environments.

Factors that separate enterprise work management solutions from departmental work management solutions include the ability to handle peak work loads and support mission-critical operations, support for geographically distributed work, the ability to integrate with all aspects of the enterprise’s information technology infrastructure, tools that make enterprise-wide development, deployment and administration manageable, and the ability to serve the diverse needs of production, collaborative and personal work management environments.

In fact, enterprise work management solutions are now becoming easier because of a number of factors such as the increasing maturity of the core technologies, improvements in the price/performance of major components, the evolution of effective work management standards, and the emergence of a “PC Networking Infrastructure” that provides cost benefits and reduces the systems integration burden of enterprise-wide deployments.

Wang Software is one of the leaders in the enterprise work management field today.  One of the key reasons is the core design of the OPEN/image and OPEN/workflow 3.0 products, which feature a patented two-tier architecture that provides scalability and high performance, an enterprise catalog that can track large volumes of images, documents and work processes, and a variety of capabilities that provide a “mission-critical”-quality operating environment.  

Also important to Wang’s strategy is the experience the company has gained developing the Imaging for Windows, which demonstrates intuitive, easy-to-use operations for users, and an advanced implementation of OLE technology that simplifies integration with software products and applications.

Taken together, this technology and experience place Wang Software in the leading position to provide organizations with the tools to manage and improve their critical business processes across the enterprise.
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