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Abstract:
The purpose of this document is to describe a unified solution for information assets management in an organization, and its tangible benefits to customers.

The component systems of the unified solution, i.e., the records management system, the document management system, and the workflow management system are each described; their major system characteristics are compared; and the boundaries and overlaps among the systems are identified.

The concept of uniform subject classification, linked to an organization’s chart of accounts, and to legally required records retention schedules, is introduced. This becomes the means of integrating records management, document management, and workflow management in an enterprise-wide Information Assets Management Solution.
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Introduction

In 1985 the number of documents created in the world was doubling every five years.  By 1994 the number of documents created was doubling every nine months.  It is also estimated that 10-15 % of an organization’s resources are spent creating, managing, and distributing documents, and that 60% of people’s time is spent working with documents.  Further, a large percentage of these documents are stored on local computer hard drives, not on network file servers, and are therefore inaccessible to the organization unless they are recreated on paper.  (IDC)

The need for a system to control this explosive growth has spawned a variety of solutions within organizations.  It is common today to find within an enterprise several different systems, variously called document management, information management, records management,  workflow management, or COLD (computer output to laser disk).  These systems typically cannot communicate with each other, creating separate “islands of information”.  It has become important to  develop a strategy for information assets management, rather than continue to proliferate diverse applications.

 Situation Analysis

The purpose of this section is to define the major information system tools presently available.

Summary System Descriptions

The major systems  used to manage documents are records management, document management, and workflow management. 

Records management controls the recorded information that is required for the continuance or recovery of an organization’s business.  Such control is exercised over the creation, distribution, usage, retention,  and final disposition of all types of records within an organization,  according to rules and constraints stated in laws and industry policies.

For example, the U.S. Code of Federal Regulations defines the end of the life cycle of a document.  The records management task is performed by  classifying each document, uniformly, as to its subject, type, retention period, etc., and then storing the document’s meta data in a database.  Document meta data consists of the document’s identification, storage location, media, media supported software (file extension), and other information.

The requirements of the records management system are more disciplined than any other component of the information assets management solution.  One particular component is the detail tracking mechanism that must be in place to know where each document is and how many copies exist so that they all may be destroyed according to a legally required retention schedule.  

Document management is the process of keeping track of stored documents that have been scanned into the computer, or created in word-processing or CAD, respectively.  This “library service” manages document use and controls document revisions.  A document can be anything from a single page memo authored by one person, to a 1000+  page book written and reviewed by hundreds of people. (PW)

For the purposes of this white paper, document imaging, which includes image capture (scan) and image viewing (display or print), is included as part of the document management system.

Workflow management provides a set of functions that allow customers to define, validate, execute, manage, and reassess their business processes in an automated, yet dynamic way (WF).  These business processes can be any line-of-business activities, for example, contracting for a purchase, the processing of an insurance claim, managing a lawsuit from start to finish, the steps in application development, or an enterprise-wide management function (such as installing a software update).

Workflow management is a proactive computer system that manages the flow of work among participants, according to a procedure consisting of a number of tasks.  The coordination involves passing tasks from participant to participant in correct sequence, ensuring that all fulfill these required contributions, taking default actions when necessary. (OVUM)

A more detailed description of these three systems can be found in Appendix I.

System Characteristics Analysis

To clarify the definition of each application, the following table compares the records management, document management, and work flow systems in terms of their characteristics of focus, viewpoint, behavior, and time sensitivity.

Table 1.  System Characteristics Analysis

	Characteristics
	Records Management
	Document Management
	Work Flow Management

	Focus
	Policy Centric
	Information Centric
	Process Centric

	Viewpoint
	Asset Control
	Information
	Business Process

	Behavior
	Compliance
	Manipulation
	Navigation

	Duration
	Life Cycle
	Instantaneous
	Work In Process


Focus is what each application is aimed at.  Records management is aimed at retention policies.  Document management is aimed at storing information such as word processing documents, images, and spread sheets.  Work flow is aimed at processes.

Viewpoint is what an application is concerned with or what it is trying to control.    Records management is attempting to control information as an asset.  Document management is trying to control the information found in documents.  Work flow controls business processes.

Behavior refers to the work the application performs.  Records management ensures that information is stored in compliance with laws and corporate policy.  Document management  assists in manipulating  documents, for example, retrieving  documents for editing.  Work flow  navigates the user through processes that use documents.

Duration indicates when a system implements its control.  Records management controls documents from creation to destruction, a document’s entire life cycle.  Document management controls the information found in documents when it is created or revised.  Work flow controls documents  when the document is involved in a business process.  When the business process is complete, the work flow system releases its control over documents.

System Boundaries and Overlaps

For purposes of this discussion, productivity suites will be included in the analysis.  Productivity suites are generally the combination of word processors, spreadsheets, presentation software, and e-mail packages, in common use today.
One of the major areas of difficulty with all of these systems is that they overlap each other in terms of functionality.  For example, productivity suites, document management, and records management all store and retrieve electronic documents.  Both records management and document management are involved with determining who has security access to a document.  The functions each application provides and overlap is displayed in the following table.

Table 2.  Systems Boundaries and Overlaps

	Functions
	Work

Flow
	Productivity

Suites
	Document

Management
	Records

Management

	
	
	
	
	

	Workload Planning
	A
	
	
	

	Audit Trail
	A
	
	
	

	Business Procedures
	A
	
	
	

	Application Access Security
	A
	
	
	

	Monitor Life Cycle
	A
	
	
	

	Program Invocation
	A
	A
	
	A

	Uniform Classification
	
	
	
	A

	Retention Citations
	
	
	
	A

	Retention Schedule
	
	
	
	A

	Archiving
	
	
	
	A

	Document Access Security
	
	
	A
	A

	Version Control
	
	1
	1
	A

	Searching Document Meta Data
	
	
	A1
	A

	Store/Retrieve Document Meta Data
	
	
	A
	A

	Rights Management
	
	
	
	A

	Store/Retrieve Document Contents
	
	A
	A
	A

	Searching Document Contents
	
	A
	A1
	

	Document Media Migration
	
	
	A
	

	Document Import/Export
	
	
	A
	

	Image Capture
	
	
	A1
	

	Check In/Out
	
	A
	A
	

	Document Viewing
	
	A
	A1
	

	Document Annotation
	
	A
	A
	

	Document Editing
	
	A
	1
	


A = Available in base products

1 = Product integration via Application Program Interface 

Problem Statement

As summarized in Table 1,  “System Characteristics Exhibit” on page 6,  three separate systems, records management, document management and work flow coexist in the same environment for very different reasons.  Each was created to solve separate but ultimately overlapping needs.  When examining the characteristics of the three systems, this chart clearly indicates their symbiotic relationship.  Each has an “sponsor” in the enterprise that continues to redefine the scope and limitations of their system’s functionality as enhancements are added to fill the voids between the systems.

In order to resolve issues of incompleteness within each system, sponsors are perpetuating the problem by trying to solve enterprise-wide issues that are far beyond their systems original architecture.  The result is becoming a highly complex, and potentially conflicting set of software solutions.  Importantly, as shown in Table 2 “System Boundaries and Overlaps” on page 7,  although the functional areas for each of the systems are directly linked together, their overlap of attributes exists in only a few functions.

Records management is time-sensitive.  Driven from a policy centric focus, it concerns itself with legal retention compliance over the lifetime of the record, primarily in an archived environment.  Its goal is to protect the information assets of the enterprise. Difficulties in tracking and destroying records in accord with legislative requirements and informational values are magnified by the increasing range of  storage media in use.

Document management implementations typically begin in the most stable applications in the enterprise, such as engineering drawings, and are often deferred in applications that are inherently dynamic, such as marketing. Document management primarily directs its process to file servers and to electronic media, and paper is largely ignored as an end-product.  Usually ignored,  is the problem that documents once stored in the file server have characteristics that are unacceptable as a long-term solution.  Extensive government studies have shown that some 85% of stored documents are never retrieved, and after 18 months less than 5% of such documents are ever used again.  With such statistics, document management has yet to be installed on an enterprise-wide basis in a large enterprise.

 Work flow is process centric, concentrating its energy on processing functions such as mortgage loans.  It is designed to manage work-in-process and largely ignores other functions that are not essential to the completeness of its process.  Additionally, document management architecture requires virtually all security detail to be located with the document, a severe design limitation that results in highly complex maintenance requirements.

Clearly, the need exists to bring these very separate systems together in one comprehensive system that can effectively manage the enterprise’s information assets. 

Importance of Legal Compliance

There are some 1800 citations in the United States Code of Federal Regulations and various state codes that describe the legal retention of documents.  The laws of other countries are similarly complex. These descriptions are only referred to by subject.  As a result, the management of information assets must meet the following conditions to effectively comply with legal requirements:

· The classification of documents must be by subject.

· The classification must be uniform and consistent.  The  methodology requires that  there can be only one classification for any document regardless of the number of individuals involved in classification 

· To assure proper authorization to assign classifications, it is necessary to define and assign areas of responsibility by subject which are directly associated with organizational responsibility, i.e., the chart of accounts.

Information Assets Management Solution

The purpose of this section of the white paper is to define a solution that overcomes the problems described previously. To accomplish this task, the uniform subject classification system will be described, as will the functional boundaries of each component system.  Integration and shared responsibilities will then be discussed. Finally, the integrated solution will be presented. 

Uniform Subject Classification System

The record management system has historically been applied primarily to archived files.  Only after a hard copy document was moved into off-line or offsite storage was it considered in the domain of  records management.  However, to achieve information assets control,  the concepts of records management and its functionality should be applied  throughout  a document’s entire life cycle, including its active phase.

The uniform subject classification system provides a true interlingual mechanism to achieve uniformity when classifying information by subject.  Using generic terminology in a specially oriented hierarchical structure, it directs the user to a single classification.  The system captures acronyms, vernacular and industry specific, as well as foreign terms, into a thesaurus that can be modified and appended as classification needs change.  The system “learns” as synonyms are added, capturing differences in individual perception. (LM)

Searching for information is quickly successful by reversing the process.  To ask the system for the location of any item, a descriptive term is entered that the individual believes best describes the item in question.  If this entry results in a “hit”, all information pertaining to the item is then available to query.  If the entered term does not find a  match in the generic structure, the system will search the synonym data  for a match.

The procedure of adding synonyms to the thesaurus during the records management process is designed to bridge individual differences in perception.  At the same time, the system is building a body of key words that can  be used during the document management process.  Text searches are measurably improved as an ever growing list of key words are made available and differentiated by subject.  

By arranging generic terms in a classified format, the system provides a single location for each record series and enables the linking of all relevant  document management and workflow management functions, the organization’s chart of accounts, and legal records retention requirements, as shown in Table 3, on page 11.

Selective and timely purging of documents is thus made possible, greatly facilitating the management of information for both current and prospective use. 

Table 3. Using Uniform Classification to Link a  Document , An Enterprise’s Chart of Accounts, and a Retention Schedule.

	No.
	Class Code
	Classification Name
	Med

Typ
	Rec

Typ
	Start

After
	Off

Ret
	RC

Ret
	RCopy

CC#

	124
	AD
	Administration
	0
	O
	AR
	12
	0
	

	125
	ADFU
	Furnishings
	0
	O
	CT
	12
	24
	993452

	126
	ADFUDE
	Desks
	0
	O
	SU
	12
	24
	993452

	127
	ADFUDEEX
	Executive
	0
	O
	SU
	12
	36
	993452



In Figure 3, each row corresponds to a file series.


The column labeled "No." contains a unique computer generated numbers used to represent each file series.


The column labeled "Class Code" contains the classification acronyms.


The column labeled "Classification Name" contains the official terms to describe documents.


The column labeled "Med Typ" represents media type, i.e., paper, magnetic, microfiche, etc.  Each media type in the example is represented by a number, for example, 0 for paper, 1 for magnetic, 2 for microfilm, 3 for microfiche, 4 for CD-ROM.


The column labeled "Rec Typ" represents record type, i.e., Vital (V), Informational (I), Official (O), Sensitive (S).


The column labeled Start After contains the date starting the retention, e.g., annual review (AR), completed (CT), superseded (SU), current year (CY) and final audit (FA). The retention start date marks the beginning of the "clock" as related to "upon the completion of the audit" when the record is superseded, or beginning when the contract has been completed, or when a license has expired.  As a result, the creation date has little relevance to the legislative requirement for retention.


The column labeled "Off Ret" represents office retention in months.


The column labeled "RC Ret" represents records center retention in months.


The column labeled "RCopy CC#" represents record responsibility copy cost center number.  This is the cost center number as identified in the chart of accounts for the enterprise. (LM)

Functional Boundaries

To over come the problems associated with overlapping product functions,  analysis was performed to determine  what each system (work flow, document management, and records management) did most completely for the organization.  Functional ownership was then assigned.

Making functional ownership decisions means allowing each system to do what it does best.  For example, both document management and records management provide document access security.  However, the records management application stores security information at the classification or organization level, not at the document level.  Records management uses a matrix of class and organization to determine who can read or write to a document.  Security from disclosing sensitive information through association by subject descriptions is managed through identification of the record type as “sensitive” and its disclosure on the screen is limited to the authorization permitted through its organizational assignment.  Additionally, a classification can be added that requires specific authorization, then within that  class, a series of sub-classes can be used to restrict unauthorized access to document descriptions. This type of document access security, provided by records management, was determined to be the best approach.

The result of this analysis also helps define functional boundaries between the systems.  This statement of boundaries can be found in the Table 4, on the following page.

Table 4.  Functional Boundaries 

	Functions
	Function Owner

	
	

	Workload Planning
	Work Flow

	Audit Trail
	Work Flow

	Business Procedures
	Work Flow

	Application Access Security
	Work Flow

	Monitor Life Cycle
	Work Flow

	Program Invocation
	Work Flow

	Uniform Classification
	Records Management

	Retention Citations
	Records Management

	Retention Schedule
	Records Management

	Archiving
	Records Management

	Document Access Security
	Records Management

	Version Control
	Records Management

	Searching Document Meta Data
	Records Management

	Store/Retrieve Document Meta Data
	Records Management

	Rights Management
	Records Management

	Store/Retrieve Document Contents
	Document Management

	Searching Document Contents
	Document Management

	Document Media Migration
	Document Management

	Document Import/Export
	Document Management

	Image Capture
	Document Management

	Check In/Out
	Document Management

	Document Viewing
	Document Management

	Document Annotation
	Productivity Suites

	Document Editing
	Productivity Suites


Integration and Shared Responsibilities

Integration has several dimensions.  They are:

· Which system performs which functions (Table 4).

· Hierarchical  relationships.

· Communication between systems. 

Hierarchical application relationships suggests that certain systems are ‘in charge’ and that others  follow orders.  For example, the document management system stores and retrieves electronic documents.  It should take requests for documents to retrieve from the records management application.  Therefore, from a hierarchical perspective, document management should report to records management.  Table 5,  “Integrated Solution” , on page 16 conveys the hierarchical relationship between applications.

A vital aspect of integration is how the applications communicate with one another.  Communications are provided via application program interfaces (API’s).  For example, consider how the Information Assets Management System might operate in an insurance company when responding to a letter from a customer.

1.
Work flow  launches the daily process of  responding to customer written inquiries.  Work flow  requests all customers correspondence, received over the last 24 hours, from the records management system. 

2.
Records management  responds to the request by (A) determining if any customer correspondence exists and where it is stored, (B) checking  the user’s security to access the requested documents, and if the documents are stored in an electronic form (C) sending  a request to the document management application to retrieve them.

3.
Document management  responds to the request from records management by (A) determining which server the documents are stored on, (B) checking out the documents to the user, and (C) sending the document to the productivity suite’s word processor.

4.
The productivity suite’s word processor  opens the customer written inquires so that the user can respond to them.

The scenario above point out three major ideas:

· The vital role of the communications capabilities between the applications, i.e. flexible Application Programming Interfaces that allow each of the applications to act as requester or provider of individual services.

· Workflow management is the infrastructure to enable cooperation and          control. For example,  WorkFlow knows when to call up Records Management and Document Management to support a business process.

· The coexistence of electronic and paper stores for documents and of the respective computer based or manual steps to manage those documents. Likewise, Records Management provides a uniform framework to handle both types of documents.   Workflow Management provides a uniform framework to manage computer based and manual tasks as part of the same business process.

Table 5.  Integrated Solution 



With proper integration, or sharing of responsibilities, workflow, records management, and document management systems can be combined into a powerful set of solutions to a wide range of information asset management needs.

Implementation Paths

How does an enterprise grow into an integrated assets management solution? Installing all three systems at the same time will not be a practical approach for most enterprises; therefore a path or series of implementations is recommended.

As noted earlier, records management can provide value to an enterprise irrespective of the mixture of document management systems and manually maintained filing cabinets. As records management is the only application knowing which documents need to be kept for how long, it should  be implemented prior to implementing a document management system.

Workflow management optimizes the flow of work and controls the status of work  completion for business processes, not just in the context of information asset management., and can be introduced into the solution at any point. Hence the list of efficient and recommended implementation paths is:

Records Management  ( Document Management  (  Workflow  

Records Management  (  Workflow   (   Document Management


Workflow  (  Records Management  (  Document Management 

Each of those approaches allows for staged implementation of an enterprise-wide  view where each step provides business value in itself.

  Once a global view of records management is established, a company can review each document cabinet and decide upon the optimum implementation technology for specific storage store - e.g. conversion from paper to disk, or from tape to CD-ROM.

Once a vision of work management has been established and the business processes have been defined, the implementation    of a workflow manager for certain areas - or the automation of individual activities within areas supported by a workftow manager - can be implemented purely based on cost-benefit considerations.

Customer Benefits

The benefits to users of this Information Assets Management System are  strategic and measurable in terms of  quality, customer satisfaction, competitive advantage, profitability and reduction in potential liability.

1.
A consistent, controlled, and continuous approach to document integrity is provided.

· Information is accessible and current to all authorized users.

· Documents in the digital library, and on all other media, are 
 
 controlled under records management.

· Vital documents,  are recognized for business continuity and 
 
  recovery.

· Access to sensitive documents is controlled to preserve their 
 
 confidentiality.

· Procedures and  retention policies can be effectively enforced.

· Appropriate and timely response can be made to the information 
 
 demands of auditors, regulators, and litigants.

· Liability for retention of documents beyond their legal life cycle is 
 
 greatly reduced.

· Intellectual property rights are effectively managed.

· The system is auditable.

2.
Managers of the organization have a total picture of document volume and usage.

· Priorities can be set for operational changes, systems 
 
 
 development, and media migration.

· Internal and external sources of information are incorporated.

· The document life cycle is related to the media life cycle.

· Media migration is based on business needs.

3.
The architecture of the system allows the uniqueness of the business to be recognized.

· Terminology specific to the enterprise and its culture is readily assimilated into the uniform subject classification system.
· Terminology specific to the industry is readily assimilated in the 

      uniform subject classification system.

· Business processes unique to the enterprise are readily managed by 

      workflow in a uniform framework for both automated and manual         

      tasks.

4.
Media migration based on business justification and media life can 
be managed.

· Migrations from one media to another can be executed based on technology advances(e.g. paper to disk, paper to tape, tape to CD-ROM).
· Migration can be performed based on media life limits.  (e.g. lifecycle of tapes and CD-ROMs)  Very often such limits can be used to trigger media migrations based on technological merits.  (e.g. tape to CD-ROM).
Appendix - Descriptions of the Individual Systems

Records Management System

The records management system controls the recorded information that is required in the continuance or recovery of an enterprise’s business.  Such control is exercised over the creation, distribution, usage, retention,  and final disposition of all types of records within an enterprise. 

The requirements of the records management system are more disciplined than any other component of the information assets management solution.  One particular component is the detail tracking mechanism that must be in place to know where each document is and how many copies exist so that they all may be destroyed according to schedule.  

Retention schedules must be rigorously followed.  If the documents in question have to do with pending litigation, the court will test to determine if a true schedule exists and if  records are destroyed in accord with the schedule.  If not, the enterprise can be charged with destroying negative records related to the case.   The source of protection, and limiting exposure, lies within a disciplined record management program and enforcement of records retention policies covering all media.

Two major issues exist:

Firstly, documents whose retention is covered by legislative requirements must be retained a prescribed period of time, after a certain event takes place, i.e.,: when the audit is completed, when the document is superseded, when its purpose has been completed (such as a contract).

Secondly, legal penalties exist, including fines, when purging files occurs before their legal requirements have been met. On the other hand, retaining files longer than their legal requirement can have both a “sword and a shield” affect where litigation is concerned.  Most legal advice today encourages destroying files as soon as legally possible.

CLASSIFICATION.  Classification of documents must be by subject and be uniform and consistent.

IDENTIFICATION.  The records management system must be able to determine the “type” of document at the outset.  This has to do with whether it is Official or Informational, and  whether it is also Vital or Sensitive.  The type of document determines the level of protection afforded and has a direct impact on determining the life-cycle of the document.  Additionally, document type impacts the decision as to the media selected to store it, whether electronic, paper or film. 

OFFICIAL DOCUMENTS.  Official documents are those documents identified in the Retention Schedule as having either Administrative or Legislative retention requirements.  Properly, only Official Records are subject to archiving.

INFORMATIONAL DOCUMENTS.  Informational documents (largely copies) have their own destruction schedule based on need.  They are not archived and their life cycle must not exceed Official Documents of the same subject.  They are typically destroyed at the office level when their usefulness is over.  

Normally Informational documents have a substantially shorter life-cycle than Official documents pertaining to the same subject.

VITAL DOCUMENTS.  Documents that are absolutely essential to the conduct of the Enterprise and whose loss would be hugely expensive or would irrefutably damage continued operations.

SENSITIVE DOCUMENTS.  Examples of sensitive documents are:


-Personnel information which provides confidential data. 


-Information that could be used to embarrass or cast a bad image on the 
 
 
 enterprise with its customers and the public. 


-Documents whose availability to a competitor would be harmful.

The document type determines the essential security requirements for these documents.

RECORDS RETENTION LINKAGE.  The business significance of Records Management has to do with its record retention components.  This includes tracking  providing a direct linkage to the terminology used in the U.S. Code of  Federal Regulations and to similar legislative retention requirements of any other country.  In addition to identifying the media,  it also catalogs the type of record. (DD) 

Document Management System

Document management is the process of keeping track of stored documents that have been scanned into the computer, or created in word-processing, spreadsheet, or other applications.  This “library service” manages document use and controls document revisions.  A document can be anything from a single page memo or drawing authored by one person, to a 1000+  page book written and reviewed by hundreds of people.

For purposes of this white paper, document imaging, which includes image capture (scan) and image viewing (display or print), are included as part of the document management system. This is due to the fact that document management systems historically were application specific.  For example, in a custom manufacturing environment, drawings of past systems, technical specifications of parts, and customer contracts may all exist in different and incompatible systems without links.

Document management systems were originally targeted at the publishing applications within a business, such as writing and publishing manuals, preparing legal briefs, and documenting product research.  However, all companies now recognize the need to manage graphics, images, and other data types used in document creation. In the digital world, information can be stored very flexibly, in many different formats, and with intelligent interconnections.  In simple cases, the recorded information for a document is encoded in a single computer file.  Complex electronic documents may require several data files, or many software packages may be involved.  A single document’s files may contain text, charts, voice and video clips, process steps, fonts, and more.

Document Management System Overview

In the client server environment, the document management system provides enterprise wide access to document processing and library management.  the system consists of one or more clients connected to one library server and one or more object servers, as shown in Table 6, on the following page. (VI)

Table 6.  Document Management System Overview




Document Management Functions

From a functional viewpoint, the document management system incorporates the functions identified in Table 7, on the following page.

Table 7.  Document Management System Functions




These functions are referenced again in this paper in the integrated solution section, and in the glossary. (VI)

Folder Management
Document management systems also provide a “folder manager”.  The folder manager provides a programming interface that uses the library client to access information stored on the library server and the object servers.  The folder manager provides a data model for managing on-line documents and folders as a user would paper documents.

Work Flow Management System

Introduction

Workflow management provides a set of functions that allows customers to define, validate, execute, manage. and reassess their business processes in an automated, yet dynamic way [WF]. These business processes can be any line-of-business activities, for example, contracting for a purchase, the processing of an insurance claim, managing a lawsuit from start to finish, the steps in applica​tion development, or an enterprise-wide management function (such as installing a software update).

Workflow Management is a proactive computer system that manages the flow of work among participants, according to a procedure consisting of a number of tasks. It coordinates user and system participants, together with the appropriate data resources, which may be accessible directly by the system or off-line, to achieve defined objectives by set deadlines. The coordination involves passing tasks from participant to participant in correct sequence, ensuring that all fulfill these required contributions, taking default actions when necessary. [OVUM)

Workflow-based applications are typically not created by revamping existing applications. They are the result of business reengineering, "the fundamental rethinking and radical redesign of business processes to achieve dramatic improvements in critical, contemporary measures of performance, such as cost, quality, service, and speed." [HC]

The result of business reengineering is a well-documented process, which can then be implemented and executed using a workflow-management system. Busi​ness reengineering is typically performed by exploiting business-modeling tools.

Workflow and application structures

In many companies, valuable process definitions are buried deep within the logic of application programs. Changing a business process means changing the application programs, which can be a time-consuming and expensive program​ming task. In workflow management programs provide service to processes and not vice-versa. The application consists of a set of small programs or other proc​esses; the sequence of program execution is described as processes to the workflow resource manager. The process describes (1) the flow of control from one program to the next, (2) the data to be passed along the process, (3) the programs and manual procedures to be invoked, and (4) the people to perform the work

The workflow manager navigates through the process, moves the work to the right person, executes the programs, provides status information, keeps process execution history, and provides recovery and restart. All this can take place in a distributed heterogeneous environment. The workflow manager becomes an application operating system; applications following this structure are called workflow-based applications.

Three dimensions of workflow definition

To describe enterprise-wide processes. it is necessary to define the action or activities of the process. In addition, people or means that perform these activ​ities must be defined as well as the resources that are used. Therefore, proc​esses can be defined by the following three independent views, that is. what, who, and which:

· Processes view (what)

· Organizational view (who) 

· Infrastructure view (which)

The process view-what is performed

A process is described through a number of activities that need to be performed in order to build a product. Product can be, for example, an insurance policy, a credit, or a program (see Table 8, page 27).

The activities can be performed by people or resources (that is, computers or robots). The activities are connected by arrows that describe the potential flow through a process. The decision, which arrow to follow, is described by transition logic (logic predicates). In addition, the start and end of a process can be gov​erned by logic predicates. Therefore, the static form of a process (process model) is defined by a directed, weighted, colored graph [L1].

Table 8.  Process Model




A particular process performed according to such a process model is called a process instance (or process for short).  Therefore, it is possible to have many process instances of the same process model and each of them can have different status and shapes at a defined time. An activity is defined as an action performed at a certain location by a resource (or its substitute). At an enterprise level this is the smallest piece of action described in a process model. However, at the next lower level it is possible to split this activity in even smaller actions, which describe in detail all actions a person, a computer, or a robot performs. In this case the activity can again be defined as a process (that is, a subprocess) that describes the internals of the original activity (LR).

This procedure is called refinement and allows a consistent transition from enterprise processes into tasks of machines and people. As far as computers are concerned, refinement allows the transition from enterprise processes into software structures or applications.

This description of a process shows the dynamic behavior or control view of a process. To complete the description of a process, the data required by the various activities must be defined.

Information has to be provided as input and output after the activity is executed. These information templates are called input and output containers. Therefore, activity containers are a view on the information that is handled during a process instance or in other terms containers are different local views on the total process information resources. In addition, programs that are executed as part of the process can access other data in the normal ways.

Table 9. Staff Assignment



As a part of process modeling. people or resources performing the smallest piece of action are defined. This organizational view describes the structure of the enterprise (for example. departments or projects) and the people performing the activities as they are embedded in that structure. The information about the people includes capabilities such as skills and roles they can perform. The organizational information includes rules like escalation and substitution. For each activity the process modeler defines who should perform this activity (see Table 9, above). This is specified in terms of organizational information, which at run time is resolved into a set of people or resources. The association of activities and organizational information is called staff assignment, the resolution is called staff resolution.

The information gathered allows to combine the skills of individuals through team work process teams [HC]); this is a necessary task in a successful process reengineering effort. For example, intelligent use of the staff definition is a means for an enterprise to structure their education plans and to guide resource allocation, organizational adaptations, and hiring plans. It is also interesting to note that staff assignment can be seen as defining constraints on a process model.

Table 10.  The Workflow Cube




The infrastructure view-which resource is used

An activity (what) is performed by a person or on behalf of a person (who). The infrastructure defines which IT resources are available to perform an activity, for example, which program is used (that is, with which tool) and which machine runs the program (that is, where is the program executed).

When a person starts an assigned activity, the appropriate IT resources are determined and allocated. This includes selecting the proper programs, deter​mining the right invocation mechanism, or transferring data from one server to another. Some of these assignments are performed dynamically, which allows balancing of work for people and Systems.

Combining all views

Taking the three views processes, organizations, and infrastructure, workflow can be represented as the navigation through a three dimensional space, see Table 10, on page 29. The more clearly a workflow capability can represent these three views. the more able it is to quickly adapt workflows (or enterprise processes represented by arrows) to changes in the business environment. When workflow application systems are devised from document or image handling facilities or office activities, very often the three dimensions are not clearly separated. This can result in the need to define and use document status to support navigation within process instances.
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 Glossary

Annotation
The ability to add notes or highlight sections of a document or drawing.

API
Application program interface.  The ability to call one application for another.  The ability of applications to communicate and pass data to one another.

Assets Management
A means to manage a document during its entire life cycle.  The ability to know what documents exist regarding a particular subject, where they are located, what media they are stored on, who owns them, and when they should be destroyed.

Check In/Out
The ability lock out all other users while a document is being revised.  The ability to know who has locked out all other users from making changes to a document and for how long the lock has been in place.

Digital Library
An IBM product that can store all types of documents from word processing files to images.  Digital Library is part of the document management family of products.

Document
A word processing file, spread sheet, picture, drawing, image, eMail, and other types of files stored in electronic form.  Documents can also be hard copy, print outs, file folders, boxes of files, microfilm, or other types on non electronic forms.

Document Life Cycle
The span of time from the creation of a document to its destruction.

Document Management
The ability to store and retrieve documents in a centralized facility that is accessible to all.

Document Meta Data
Information about a document.  For example, the document’s title, author. date of creation, location, media, classification, etc.

Electronic Records System
An INFOLOGICS product.  The Electronic Records System is part of the records management family of products.

FlowMark
An IBM product.  FlowMark is the IBM workflow system.

Full Text Search
The ability to search the contents of documents for key phrases or words.

Image Capture
An IBM product.  Image Capture is part of the imaging family of products.

Imaging
The ability to scan in a picture, pre-printed form, or other types of images and store them in electronic form.

Object
A electronic document or image.

Productivity Suites
A group, or set of products, used for word processing, financial spread sheets, eMail, presentations and other activities.  Lotus Suites and Microsoft Office would be examples of productivity suites.

Program Invocation
The ability to launch an application from within another application.

Records Management
A means to manage a document during its entire life cycle.  The ability to know what documents exist regarding a particular subject, where they are located, what media they are stored on, who owns them, and when they should be destroyed..

Retention Schedule
A statement of when documents should be archived and destroyed based upon their subject matter, laws, industry standards, and corporate policy.

Rights Management
The ability to know who owns copyrights for a document or image.  

Uniform Subject Classification
The ability to group or categorize documents together by their subject matter and retention policies.

Version Control
The ability to store different versions of the same document.

VisualInfo
An IBM product.  VisualInfo is one of the document management and document imaging family of IBM products.

Work Flow
The ability to manage business processes.  The ability to know what repetitive tasks need to be performed within an enterprise, by who, and when.  The ability to know which of these tasks have been completed.
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