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Introduction 

Corporate America's huge investment in personal computers has done little to ameliorate 
white-collar productivity, except to generate more paper. Yet there is still hope for im
provement Because of advances in technology and the consequent lower cost inherent in 
mass production, more companies are willing to consider computerized document imaging 
systems for improving business processes and workflow dynamics. 

Companies of many types and sizes are reaping efficiency improvements and pro
ductivity increases th.rough implementations of document imaging systems that simplify 
and reduce access time and enhance document integrity. Users can retrieve documents 
much faster from electronic systems than is possible with ttaditional, paper-based meth
ods. Also, access to documents can be effected by a variety of methods involving content
based retrieval techniques. Document imaging systems can minimize paper use and 
ultimately reduce the amount of space required for storage. 

Conlribucing to the growing popularity of document imaging systems are decreased 
hardware costs and the standardization of interfaces between major components. These ad
vances have resulted in a move away from proprieLa.ry hardware and toward general-pur
pose hardware. Standards enable users to run image applications on nondedicated systems 
and across different hosts and networks. Application programming interfaces (APis) and 
other development tools permit existing programs to be image-enabled. 

Some vendors have inttoduced imaging systems that allow users to build applica
tions that run on mainframes, microcomputers, and local-area networks (LANs). Otl)er 
vendors offer script- and object-oriented languages that facilitate the building of workflow 
applications that work under Microsoft disk operating system (MS-DOS) and Microsoft 
Wi11dows (MS-Windows). 

~ Benefits oflmaging 

Modern imaging technology allows a document to be captured digitally via scanning, con
verted into a bit-mapped image, indexed, compressed, and stored in a database. The image 
can then be retrieved and distributed for processing. 
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xvi Computerized Document Imaging Systems 

Workflow software, meanwhile, has advanced to deliver a multitude of benefits that 
can result in lower operating costs, less exposure to litigation, and higher revenue potential 
for many businesses. 

111e first benefit is better document access. Because documents are stored electroni
cally, and retrieval is accomplished via key field values, documents can be retrieved very 
quickly. Documents stored on line on optical or magnetic disk can be retrieved virtually 
instantaneously, and those on jukeboxes (which are sometimes described as "near on 
line") can be retrieved in under a minute. This contrasts with waiting up to hours to re
trieve information from a file cabinet, or up to days to retrieve information that has been 
archived in a warehouse. 

Furthermore, with content-based retrieval a file can be accessed in different ways, 
such as by case number, date, or type. Documents can be stored as both text and image 
and retrieved based on any word or combination of words. And, because the file is like 
any other computer record, it can be accessed concurrently by multiple workstation opera
tors. 

A second major benefil of computerized document imaging systems is vastly im
proved document integrity. Because files are stored electronically, they are less likely to 
get lost or physically damaged. Relational database features reconcile document changes 
and carry them forward to other databases. Additionally, it is easy to create backups and 
store lhcm off-site for added security. 

Reduction in the amount of paper used is a third major benefit. Fewer paper copies 
are needed because the document can be stored electronically. The physical space for pa
per is also greatly reduced-a single 5.25-in optical disk (approximately 600 MB) holds a 
quantity of images equivalent to all the papers stored in a four-drawer file cabinet 

It is not uncommon for companies lo cost-justify imaging technology based on a 
short payback period. Tangible savings from eliminating microfilm, reducing the head 
count of clerical staff, and saving storage space can result in payback periods of 18 months 
or less. When intangibles such as better response, improved security, and fewer lost docu
ments ar'e added in, the payback period can be under one year. 

Workflow Automation and Management 

The biggest payoff comes from using images to automate and manage workflow. Work
flow processing actively routes documents through a system, using rules that reflect the 
decision criteria that is used to process the documents. Instead of just dumping all infor
mation into an "in-basket," logical queues of documents arc established that enable work
station operators to obtain the next available document for processing. This results in 
streamlined processing of documents, speedier distribution that requires fewer people, and 
more productivity from the people who must process the infonnation. 

For example, incoming documents are scanned into the system, and then they are in
dexed by the claim number, name, form type, and scan date. All documents for lhe same 
case can be grouped in an electronic file folder. When a file folder is opened, the whole 
folder or one or more individual documents are routed immediately to the appropriate 
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queue. Other information might reside in a mainframe database and can be integrated into 
the document via terminal emulation. In fact, multiple mainframe sessions can be estab
lished, each displayed in a separate window on the image workstation. 

When a document processing step is completed, the file is placed in the appropriate 
logical queue, to be forwarded to the next processing step. No physical transfer need take 
place. If further work is needed, the document can be sent back to the person who pre
viously handled it, or can be held in suspense until the additional information is obtained. 

With fewer people required to process documents, compared to a paper-based sys
tem, an organization can be more responsive to the needs of its customers or clients. In the 
past, important documents might have taken days to get from the mailroom to the right 
person's desk. That wait has been replaced by the capability to transfer document images 
instantaneously. 

Another benefit of imaging systems is the ability to manage the now of work 
through the office. Supervisors can easily monitor the status of documents and ftles to en
sure that high-priority cases are handled expeditiously. The results are more productive 
workers and happier clients. 

Some industry observers view this new way of document handling as signaling a 
paradigm shift from data management to work management. According to this view, im
aging systems are changing not only the kind of information that moves within organiza
tions, but how it moves as well. 

Workflow systems are particularly successful when designed to allow the process to 
be altered to match the technology. This radical change in information systems philosophy 
is called business process redesign, or business re-engineering. Instead of simply comput
erizing an existing manual system, a business must determine the goal of the manual proc
ess. Then the business must look for a way to achieve that goal in an efficient, · 
cost-effective manner, even if it requires altering the current business practice. 

Projects in which business processes have been altered to take advantage of new 
technologies often result in the biggest productivity increases. However, caution should be 
taken to prevent sudden and sweeping changes. After all, when people perceive a threat to 
job security, they might rebel against change and jeopardize success, either through inac
tion or deliberate means. 

In fact, 1he organizational problems are often more difficult to solve than !he techni
cal ones. For example, a large insurance company wanted to implement an imaging sys
tem in its field offices, but was concerned that the staff would feel threatened and resist 
contributing to the design. The company solved this problem by selecting one field office 
for a pilot and guaranteeing job security regardless of the outcome of the new system. This 
not only alleviated the immediate problem of staff concerns, the staffs increased partici
pation also ensured the long-term success of the project. 

Integration Issues 

Any image system implementation project requires that images be integrated with existing 
applications and with record-oriented data that might already exist in a corporate database. 
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xv111 Computerized Document Imaging Systems 

Accordingly, an important factor in the purchasing decision is the ability of tl1e product to 
integrate with existing equipment and software. The strong requirement for integration is 
also one of the major forces pushing vendors toward "open systems" built on industry
standard platfonns. 

At the applications level. integration is achieved by selling up image windows and 
database windows on the same screen. Data can then be !Tansfcrred from the database win
dow to the image window. This type of data transfer can be done in a variety of ways, in
cluding through the use of MS-Windows' linkage mechanism, dynamic data exchange 
(DOE). 

A much better approach than using ODE is to use cooperative processing to build 
applications that span microcomputers, minicomputers, and mainframes. Portions of an 
application can run on any machine in a network, and data from a variety of databases can 
be linked with images. To provide easier integration of images with existing applications, 
APis are used, allowing images to be accessed from standard programming languages. 

Another reason for integration is that users do not want to bring in a new database 
managemenc system (DBMS) just to support the imaging system. Not only does this in
crease the cost of the imaging system, it also makes support of the system more difficult. 
The solution that many vendors have chosen is to allow their image filing and retrieval 
systems to work with a variety of relational database management systems (RDBMSs), 
including Microsoft/Sybase SQL Server and Oracle, from Oracle Corp. 

One possible result of the need for integration and the push to standard systems 
might be the absorption of image management intQ the standard data processing mix. 
While the interfaces are now mostly nonstandard, that is changing. As systems builders 
learn the new design techniques necessary to succeed with imaging applications, those 
techniques will become part of any designer 's skill repertoire. 

Technical Issues 

lmplementing an imaging system is a difficult technical task. The problem with images 
stems from the size of the bit map. For example, a scanned 8.5-in by 11-in text document 
can produce a file size of over I l'vfB. Even with compression, the file is still between 50 
KB and 100 KB. For color documents, these storage requirements may be 10 or 20 times 
larger. 

This large size affects every aspect of image manipulation. Primarily, the large size 
makes file compression a requirement. Compression occurs ~ter the image is scanned, 
and decompression occurs when it is displayed or printed. Until recently, compression and 
decompression were done in hardware, because of the amount of computation required. 
Add-on boards were required for adequate perfonnance. But these boards added signifi
cantly to the cost of each display station. The trend today is toward software-based com
pression, which on a fast 80386 or 80486 personal computer (PC) provides a comparable 
level of performance-and at far lower cosL 

Integration with DBMSs is also a problem. Even when the DBMS supports a binary 
large object (BLOB) data type, in which image data can be stored, most DBMSs do not do 
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all that is necessary to support images. Por example, the DBMS must pem1it the image to 
be physically stored separately from the.rest of I.he record, so that it can be put on optical 
media, which provides more long-term storage capacity. Furthermore, when a record is re
trieved, the image buffers need to be separate from the record buffers. otherwise the size 
of the image will quickly fill the allocated space. Some DBMS vendors are adding these 
and other capabilities to facilitate the treating of images as just another data type. 

Another potential problem area is networking. A large imaging application might re
quire shipping many compressed images of 100 KB or more across the network. While 
many LANs can be configured to accommodate imaging applications, sending images 
over the slower wide-area network (WAN) results in unacceptable performance, in which 
case a wide-bandwidth solution is required. Such solutions include private Tl lines operat
ing at l.536 Mbps or emerging public network offerings, such as frame relay or switched 
multimegabit data services (SMDS). 

This book covers these and other important issues related to lhe effective design and 
implementation of computerized document imaging systems. The book progresses from 
basic concepts to applications, to vendor implementations, to planning. As such, it is of 
value to those who need a central source of introductory information, as well as to those 
who are well along in planning or implementing document imaging systems and can use 
further input into their decision-making processes. The book is written with a minimum of 
technical jargon, yet the subject matter is covered in sufficient detail to .appeal to those 
who are more technically oriented. 

Although microfilm and microfiche are still important imaging technologies, the 
projecred market growth for these systems is only 5% per year. There are also specialized 
imaging systems for medical applications, such as magnetic resonance imaging (MRI) and 
computerized tomography (CT). There are highly sophisticated imaging systems used in 
oil and mineral exploration and environmental applications. Likewise, there are many ex
perimental imaging technologies, such as virtual reality and three-dimensional hologra
phy. These specialized topics are beyond the scope of this book, especially since there are 
many fme books already available that very capably treat these subjects. According!)', the 
focus of this book is the computerized document imaging systems used in today's office 
environment. 

This book is organized into six parts: basic principles, imaging system platforms, 
vendor implementations, wide-area networking, related integration areas, and planni~g 
and services. 

Part I describes the basic principles-introducing the reader to concepts, infonnation 
management issues, and applications-and lays the foundation for more detailed discus
sions of document imaging. 

Chapter 1 provides an overview of document imaging concepts, introducing the 
reader to the basic categories of office document imaging systems and the various discrete 
processes that comprise the imaging system function. These processes include scarming 
and indexing, storage and retrieval, compression, and workflow and office automation. 
Also covered in this chapter are overviews of imaging system components, complemen
tary technologies, and networking requirements. The chapter ends with a discussion of the 
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impact of open systems on imaging and some of the considerations that go into needs as
sessment. 

Chapter 2 provides a general discussion of information management. With this back
ground, the reader will have a better understanding of how image documents are organized 
for storage, search, and retrieval. Among the key concepts covered in this chapter are 
Boolean searches, structured query language (SQL), hypertext, and various document ar
chitectures. 

Chapter 3 provides in-depth descriptions of selected office app\icati.ons of document 
imaging, including processing technical documentation, credit card transactions, accounts 
payable transactions, insurance claims, and loan origination documents. Other applications 
are briefly mentioned as weU. The intent of this chapter is to highlight some practical ap
plications of document imaging and to stimulate readers to imagine how document imag
ing might be applied to their organizations to streamline workflows, alleviate paper 
logjams, and increase office productivity. 

Prut II describes Ille major platforms on whicb. document imaging systems are built: 
microcomputers (desktops), LANs (departmental systems), and mainframes (enter
prisewide systems). 

Chapter 4 gives an overview of a category of document imaging products that are 
commonly referred to as desktop imaging systems. This type of imaging system is aimed at 
small businesses or work groups within the departments of large organizations. The chap
ter describes a range of affordable technologies and system components thal come to
gether in !he low-volume office environment. 

Chapter 5 describes LAN-based imaging systems and some of the considerations 
that make for successful implementation. This chapter explains some of the popular LAN 
approaches, along with dle associated advantages and disadvantages. Since the choice of a 
LAN can have a bearing on imaging system performance, this chapter includes a discus
sion of the various LAN topologies. A synopsis of the popular LAN types is also provided, 
including Ethernet, token ring, StarLAN, ARCnct and FDDL In addition, the roles of hubs 
and servers on the LAN are described. 

Chapter 6 describes mainframe-based imaging. Despite the much publici7.ed migra
tion of mainframe applications lo the distributed computing environment chara<;terized by 
LANs, many companies still have a large investment in mainframe computers and are 
seeking to leverage that investmenl by adding applications such as imaging. This chapter 
explores the role of the mainframe within the context of document imaging applications 
and highlights the associated system components. For the most part, the types of system 
components used in the mainframe environment are the same as those used in desktop and 
LAN-based imaging systems; they differ only in their capacity to support a high volume of 
transactions. Of course, there are equipment types, such as front-end processors (FEPs), 
communications controllers, and certain types of storage facilities, that are unique to ilie 
mainframe environment. These too are covered. 

Part III is a series of chapters that focus on the document imaging products of spe
cific vendors. The selection of vendors was dictated by the willingness of the various com
panies to provide technical documentation and other proprietary information that 
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adequately described the operation of their systems. Accordingly, the cooperation of IBM 
Corp., Unisys Corp., Hewlett-Packard Co., Digital Equipment Corp. (DEC), and FileNet 
Corp. was instrumental in the development of the core content of this book. If only one of 
these vendors declined to participate, ( would have considered this book seriously defi
cient. So I am very appreciat ive of their assistance. 

Chapter 7 describes IBM's lmagePlus system. Although lBM offers a version of lm
agePlus for all three processing platforms-mainframe, midrange, and microcomputer
this chapter focuses on the SAA lmagePlus MVS/ESA system, which supports 
high-volume operational and production applications. 

Chapter 8 discusses Unisys' Infolmage system, highlighting the major hardware and 
software components and describing how the components work together Lo provide cus
tomers with a comprehensive imaging solution. 

Chapter 9 describes Hewlett-Packard's Advanced Image Management System 
(AIMS). [n addition to providing infom1ation on basic system operation, this chapter high
lights the software modules that are used to support specific imaging system functions, as 
well as the various tools that are available for applications integration. 

Chapter 10 describes DECimage EXpress, including its development history, func
tionality, and applications-development environment. Options that can be added to 
DECimage EXpress are discussed, as well as third-party offerings that are based on 
DECimage EXpress and can be brought into DECimage EXpress to expand its functional
ity or provide links into DECimage EXpress. 

Chapter 11 describes the document image products of FileNct Corp., specifically, its 
Workflo Business System and FolderView offerings. This chapter also provides informa
tion on how applications are developed using object-oriented and script-oriented program
ming methods. 

Part IV is concerned with wide-area networking. Its single chapter, Chapter l2, pro
vides a survey of transmission facilities and services that are available for users of public 
or private networks. Each type of fac ility and service is reviewed according to its ability to 
support the transmission of document images. The facilities described include analog 
leased lines, Tl and Fractional Tl, and T3 and Fractional TI. The services described in
clude dial-up, packet-switched, digital data services (DDS), the integrated services digital 
network (ISDN), frame relay, and switched multimegabit data services (SMDS). Also cov
ered in this chapter is inverse multiplexing, which is an economical way of supporting im
age applications by locaUy assembling bandwidth increments of 56/64 Kbps into 
higher-speed digital pipes, rather than paying high monthly local-access fees for dedicated 
Tl lines. 

Part V contains two chapters on topics that, increasingly, will have a relationship 
with document imaging: videoconferencing and the emerging set of technologies that 
comprise multimedia. 

Chapter 13 provides an introduction to videoconferencing and, along the way, de
scribes how document imaging can be integrated into conferencing sessions. 

Chapter 14 describes multimedia technologies and applications, as well as how 
document imaging can be integrated into multimedia presentations. 
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Part VI addresses the formative stages of document imaging system implementation. 
Chapter 15 deals with a variety of issues that muse be addressed to ensure the suc

cessful planning, acceptance, and implementation of a document imaging system. These 
issues include personnel, political, and technical concerns, as well as support require
ments. 

Chapter 16 focuses on the professional services that vendors offer to help customers 
assess the need for document imaging systems. The chapter evaluates the potential per
formance of these companies and the potential return on investment for the services. The 
chapter focuses on the professional services offered by Unisys Corp., although most of the 
large imaging system vendors also offer similar types of services. Unisys was selected as 
the illustration because it was tl{e most willing of any other vendor to discuss this type of 
service in great detail. 

The information contained in this book, especially as ic relates to specific vendors 
and products, is believed to be accurate at the time it was written and is, of course, subject 
to change with continued advancemenL~ in technology and shifts in market forces. The 
mention of specific products and vendors is for illustration purposes only and does not 
constitute or imply an endorsement of any kind by the author or the publisher. 

Nathan J. Muller 
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Chapter 1 

Document Imaging Concepts 

1.1 INTRODUCTION 

In the United States alone, 95% of the more than three trillion documents currently stored 
in corporate offices still exist in paper form, with the number growing by one billion pages 
daily. The cost of storing these documents is quite substantial. A typical office in a Man
hattan building, for example, contains ten file cabinets, each capable of holding 10,000 
pieces of paper, for a total of 100,000 pieces of paper. At $70 a square foot, this translates 
into $14,000 a year in rent, or $0.14 a page. Assuming that each piece of paper will be 
copied at least once during the year adds another $0.03 per page, or $3,000 a year. A filing 
clerk to maintain the files and make the copies adds $25,000 per year in salary and bene
fits. The total cost associated with storing information in only ten filing cabinets reaches 
$42,000 a year or $2.38 per page. 

There are other expenses associated with keeping paper documents that drive the 
cost of doing business even higher. Nol only is a lot of paper wasted, it is also lost. Vari-

!. ous estimates put the average cost of tracking down a lost or misfiled document at $120. 

1 The average executive spends one month per year waiting for the documents he or she 
~ needs. And then there is the cost of mailing documents, many of them by expensive over

night services. Implementing security procedures for sensitive documents also adds to th~ 
cost of maintaining paper documents. · 

Dealing with paper documents has been a lingering problem for most businesses. 
The first document imaging systems were based on microfilm, which came into wide:. 
spread use in the late 1960s. Microfilm offered numerous benefits over paper filing sys
tems, including easier and faster access to documents, improved file integrity, better 
security, longer document life, and cost savings based on space savings and productivity 
gains. But, while microfilm offered incremental improvements, it fell short of providing 
the means to efficiently process and retrieve documents, especially as advances in com
puter technology during the 1970s and 1980s greatly increased the output of paper. In ad
dition, microfilm did not solve the persistent problem of documents lost because of data 
entry errors. Document losses of 30% were not uncommon. 
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Moreover, microfilm required that documents be sent off-site to be filmed. a process 
that typicaUy took two weeks, during which Lime companies were left without access to 
their files. Retrieval was a mechanical task that was often as time-consuming as rummag
ing through documents stored in file cabinets. 

According to a 1991 report by the Association for Information and Image Manage
ment (AHM). although microfilm still accounts for about half the image management mar
ket, it is under intense competitive pressure from optical disk technology. Consequently, 
the market growth for microfilm has all but stopped, at a time when the market for optical 
disks is taking off. AIIM predicts that microfilm will grow at an annual rate of only 5% 
from now until 1995, compared with a 47% growth rate for electronic image management 
using optical disks. 

Microfilm system vendors like Eastman Kodak, Bell & Howell, and 3M sensed a 
limited future for their products, correctly assessing that most companies would bypass 
microfilm and store their records on a more compact, readily accessible online medium, 
such as optical disk. From this defensive posture, these vendors began investing substan
tial research and development resources in digital imaging systems-systems that would 
largely mimic their existing products but replace microfilm and microfiche with optical 
disk technology. 

Of note is the new strategy of some vendors of providing customers with the means 
to facilitate the migration from microfilm lo electronic document storage. Kodak's lm
agelink Scanner/Microimager 990S, for example, can capture as many as 120 documents 
per minute onto microfilm and electronic media simultaneously in o~e scanning pass. Bell 
& Howell's Filmer/Scanner is both a high-speed document scanner and microfilm camera 
that creates both an electronic and microfilm image of a document in one pass. 

With optical disk technology, document imaging systems move businesses and gov
ernment agencies closer to the paperless office by providing the means to digitally store 
paper documents in massive image databases that can be accessed in real time. Storing 
documents in digital form can solve many of the problems commonly experienced with 
paper files, such as misfilings that cause confusion and waste time, outdated documents 
that are mixed in with current documents, and paper that becomes damaged with age. 

Having information stored in digital form can .eliminate extensive, exhaustive 
searches for documents and files that tend to "disappear" in traditional storage facilities. 
Access to an image document can be effected by a variety of methods using content- and 
concept-based retrieval methods. Documents in either electronic or microfilm fonn can 
even be indexed in multiple ways that allow them to be retrieved in accordance with each 
user's informational needs. 

With imaging systems in place, companies can realize other benefits that come with 
streamlining business operations. In the process of redesigning workflow to accommodate 
imaging systems, it is not uncommon for companies to find that they can combine several 
departments into one. For example, firms that previously employed separate work groups 
to process and store orders, invoices, and canceled checks arc finding that the introduction 
of imaging systems enables all the documents to be stored on the same system. The queu
ing capabilities of the imaging system direct and monitor the flow of image files from sta-
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Lion to station on the network. Because the documents can be accessed from any worksta
tion simply by cross-rraining employees to handle multiple job functions. several opera
tions can easily be merged. This, in tum, means that fewer people arc needed to handle the 
same functions. In the bargain, overtime pay can become a relic of the past. 

Tilis brings up another benefit of imaging systems: they can solve the familiar prob
lem of multiple access. ln a paper-filing system, only one person can access a document at 
a time. If that person brings that document back to his or her desk or-worse-takes it 
home, others are denied access until it is returned and properly filed. Prioritization 
schemes that attempt to detennine who gets documents and when almost never work, 
causing frustration among staff members whose work is delayed. With imaging systems, 
documents can be called up simultaneously by multiple users. Some imaging systems even 
allow the documents to be updated by different users, whereupon the updated document is 
filed in the order of the last update first. That way, a complete history of a document can 
be maintained. 

When imaging applicatlons are supported by private networks or public network 
services, the benefits are even more pronounced. According to the Yankee Group, a mar
ket research company in Boston, network support of imaging applications can reduce staff 
needs by as much as 33% and can free up floor space by as much as 80%. 

1.2 OFFICE DOCUMENT IMAGING SYSTEMS 

There arc four categories of office document imaging systems, each based on document 
( size and other information-related factors. The size of the document is important because 
I it impacts the type of input and output peripherals required, including the type of worksta
~ tions needed, as well as basic architectural considerations. 

1 L2.l General Business Systems 

~ 

i
. General business systems vary depending on whether they are oriented toward transaction 

processing or a central repository function. In a transaction processing environment, image. 
management systems improve the economics of managing lhc active life cycle of the 

~ . 
document. This type of system is used to automate work.flow. In a central repository, the 
objective is to store vast quantities of images over a prolonged period of time. This type of 
system is used to archive documents after they reach a certain age, perhaps in compliance 
with various legal and regulatory requirements. 

1.2.2 Image Processing Systems 

Item processing is a special fonn of imaging in which small documents, such as checks 
and credit card receipts, are scanned in high volumes. Banks and other financial services 
firms scan millions of such documents daily. In 1990, the U.S. banking industry alone 
processed 50 billion checks at an average cost of only $0.05. The image management sys-
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tems in use today improve processing throughput by as much as 40% over previous gen
eration systems and 80% over manual methods. 

1.2.3 Engineering Drawing Systems 

Engineering drawings typically depict complex. two-dimensional product specifications or 
design plans. Some of these drawings are LOO feet or more in length, depending on the 
level of detail required. They require the use of special-width scanners and plotters, in ad
dition to specialized drawing software. Although many engineering finns employ com
puter-aided desig11 (CAD) and computer-aided ma11ufac1ttri11g (C,AM) systems to create 
and manipulate drawings, these systems arc not able to convert the massive base of paper 
drawings that have already been accumulated throughout the organization. An image sys
tem can bridge the two environments by electronically converting the paper drawings and 
storing lhem in image databases for easy access. 

1.2.4 Mapping Systems 

Mapping systems are typicaJly used to manage land use by government agencies. They 
can be used to assess property taxes because of their ability to depict the amount of avail
able land, the number of buildings on lhe land, and the number of new buildings lhe land 
will allow. Mapping systems can also depict any number of 0U1er features about the land, 
includfog the location of gas and water mains, underground wiring and pipelines, dump 
sites, and watershed and wildlife areas-anything that might be impacted by construction. 
These mapping systems rely extensively on color and graphics capabilities, as well as 
compatibility with the dissimilar systems used by other government agencies. Many of 
U1ese maps are in paper fonn and could benefit from image management systems. When 
the maps are stored as images, lhey are often referred to as geobases. 

There are a number of other types of imaging systems, such as medical imaging sys
tems, holographic imaging, fractal imaging, and virtual reality. These specialized concepts 
are beyond the scope of this book, but are summarized in Appendix A. 

1.3 IMAGING FUNCTIONS 

The functions provided by document imaging systems differ according to vendor. There 
are several pivotal functions performed by imaging systems that have broad significance 
for potential users in any industry. These functions include: 

• Scanning and indexing- scanning transforms paper documents into digital fonn for 
storage on magnetic or optical media and indexing documents allows for easy identi
fication; 

• Storage and retrieval, which arc the basic functions of any imaging system; 
• Compression, which applies an encoding algorithm to images for minimizing stor

age requirements; 

, . 
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• Workflow automation, wl1ich enhances basic imaging systems by facilitating control 
over various work processes; 

• Office automation, which integrates imaging into a much broader information proc
essmg context 

l.3.1 Scanning and Indexing 

Scanning is the process of reading paper documents into digital form. Image scanning pro
duces a digital replica of the document, which can be displayed on a computer screen. This 
type of scanning reproduces corporate logos, drawings, photographs, and signatures with a 
high degree of accuracy. Editing tools allow !he scanned items to be appropriately sized 
and cropped. Another type of scanning is optical character recognition (OCR), which is 
used to read machine-printed text and store it in word processor or American National 
Standard Code for Information Interchange (ASCil) format. Once in digital form, the text 
can be indexed, edited, written to floppy disk, or transmitted over the network. 

1.3.2 Storage and Retrieval 

Images are usually stored on high-capacity optical disks. The storage capacity of the com
mon compact disk read-only memory (CD-ROM), is equivalent to approximately 700 con
ventional floppy disks. Improvements in lasers will double capacity in the next few years. 
Write-once read-many (WORM) optical disks and compact disk recordable (CD-R) opti
cal disks provide more archiving flexibility and are becoming more affordable. Access 
time is also improving. Whereas 340 ms is typical for CD-ROMs, the access time for re
writable optical disks is about 80 ms. In a few years, 40-ms access time will be the norm. 
Another advantage of optical disks is the ease with which they can be integrated into a net
work via servers. 

Retrieval is a basic function provided by all document imaging systems, differing in 
the speed of image retrieval and the amount of flexibility afforded to the user. Some sys
tems allow the user to change fields and set up unique processes for accessing images. 
Others set up these processes in advance, making subsequent alteration difficult. Some 
vendors are oriented more to storage than retrieval, reflecting their backgrounds in paper 
and film records. These types of vendors typically serve customers with acute record man
agement needs. 

Several document retrieval approaches are available, including index and full text. 
With text-based retrieval, the user can access images using any word, rather than having to 
choose from a limited selection of key words in an index. With the index approach, the 
user enters a key word and is presented with a list of image files that contain that word. 
The user may have to call up several image documents before finding the item of interest. 
The benefits of the full-text approach are obvious: users can locate image documents 
based on their precise informational needs and inquiry preferences. Some imaging systems 
support both document retrieval methods and allow a fair degree of user customization. 
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1.3.3 Compression 

Compression algorithms have become highly sophisticated, allowing image files to be 
shrunk by a ratio of at least 2 to l and as high as 100 to l without any loss of image qual
ity. There are compression techniques that offer compression ratios up to 250 to l , but 
with a slight loss of image quality. 

Compression algorithms work by removing extraneous or repetitive data from an 
image. This permits more efficient storage, as well as faster transmission over local-area 
networks (LANs) and wide-area networks (W ANs). When the document is retrieved from 
storage, it is decompressed within seconds so it can be viewed on a computer screen. 

1.3.4 Worktlow Automation 

Beyond storing and retrieving images, workflow software automates Lhe flow of docu
ments from one processing step to another, eliminating many intervening processing 
stages and streamlining others. Workflow automation can be compared to an assembly 
line-workers in various departments or work groups collect information from many dif
ferent sources and in many different formats and append the information to a core docu
ment until eventually a finished product is produced. A core document can, for example, 
be a purchase order from a customer that arrives by mail in paper form. fn the mail room, 
the document is scanned into digital fonn and stored in a database for access by a cus
tomer service representative. The service representative files the purchase order in the cus
tomer's electronic file folder, which is ready for access by several other department 
workstations in sequence. The process ends when the order is shipped and an invoice sent 
via mail or electronic data interchange (EDI). The whole process is accomplished within a 
few hours rather than days or weeks, as in paper-based systems. 

1.3.S Office Automation 

Rather than view document imaging as a separate application, businesses are coming to 
understand how imaging can be an extension of office automation. This entails treating 
images as just another type of data that can be combined with text, tables, graphics, and 
even voice and video. While integrating document imaging into the broader (;9ntext of of
fice automation is complicated, it offers significant efficiencies. Among other things, such 
integration can eliminate 1hc need for redundant infomialion system components-one set 
for images and another for other kinds of data. Although full integration of imaging :md 
office automation is not yet common, it is expected to become widespread by the turn of 
the century. 

1.4 IMAGING SYSTEM COMPONENTS 

A complete imaging system typically includes the following components: 
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• Workstations with high-resolution displays; 
• Scanners and OCR software, for digitizing hard-copy information; 
• Software designed lo manage document retrieval, workflow automation, and com

munications functions; 
• Output devices, such as printers and plouers; 
• Storage media- most notably the optical disks. 

These imaging system components are illustrated in Figure l.1. 

Figure l.l Documcnl imaging sysiem componenls. 

Document imaging systems are available for microcomputer, minicomputer, and 
mainframe platforms. Moreover, imaging products address a broad range of user configu
rations, from single users, to work groups large and small, to enterprisewide operations. 

• Prices are as diverse as the configurations themselves, ranging from only a few thousand 
dollars for a stand-alone desktop system to $2 million or more for enterprisewide systems. 

l.S MARKET PLAYERS 

The involvement of the major computer manufacturers is speeding market acceptance of 
document imaging. IBM, DEC, Unisys, Wang Laboratories, and Hewlett-Packard are 

, among the traditional computer giants that offer advanced document imaging systems and 
planning services. Some, like Unisys, even offer their customers comprehensive educa-
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tional programs that provide a management-level overview of Lhe key issues, component 
technologies, applications, functionality, and motivations involved in imaging. 

Among the newer (post-1985) entrants into the imaging system market is FileNct 
Corp., which is posing a serious challenge 10 the larger computer manufacturers. FileNet 
offers an array of high-end imaging systems and sophisticated worldlow software. Ac
cording to industry analysts, FileNet has more installations (but less revenue) than IBM. 

While entire imaging systems that can support complex worldlow applications and 
large numbers of users arc available from big and small vendors alike, there are many 
more smaller firms that provide the discrete components of imaging systems, such as 
workstations, CD-ROM units and optical jukeboxes, scanners, software, and network fa
cilities. These components can be put together by systems integrators to meet specific user 
requirements. The systems integrator is especially useful when there is the need to custom
ize hardware and software interfaces to make components from different manufacturers 
work together in sea111Jess fashion. 

And, because the regioual Bell holding companies (RBHCs) are free to enter the 
market for information services, analysts expect that these companies wi!J eventually offer 
document imaging services to their business customers on a service bureau basis. TiliS is a 
logical extension of the voice mail, electronic mail, and facsimile service bureaus that 
long-distance carriers, local telephone companies, and value-added network (VAN) 
providers now operate. 

1.6 COMPLEMENT ARY TECHNOLOGIES 

A document imaging system C?n coexist with and complement other related technologies, 
such as EDI, multimedia, videoconferencing, and facsimile, further extending its bcnefitS 
throughout the organization. 

l.6.1 Electronic Data Interchange 

EDI entails lhe transmission of machine-readable information between business partners' 
computers in a mutually agreed upon formaL For example, instead of processing a pur
chase order with multiple paper forms and mailing it to the supplier, the data is passed 
through an application link, where software maps the data into the standard machine-read
able data format. That data is then transmitted to the supplier's computer, where it is 
passed to an application link that maps the data into the internal fonnat expected by the 
supplier's order entry system. 

This interchange of data offers numerous benefits to users, including streamlined 
dataflow, which makes it easier to develop and maintain complete audit trails for all trans
actions. Having all of this information on line also provides the means to track vendor per
formance, perform cost-benefit analyses, improve project management, and enhance 
overall financial control. 

EDI works well in established customer and supplier relationships in which both 
parties have approximately the same level of automation and adhere to agreed-upon proce-
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<lures for transaction processing. The problem with EDI is that the great majority of job 
functions either cannot benefit from this type of communication or require more advanced 
capabilities than EDI can provide. In these situations, document imaging systems arc more 
appropriate. This is not to say that there is no point of convergence between document im
aging and EDI. In fact, documents in image form can complement the documents sent via 
EDT. For example, although EDI is routinely used to deliver a purchase order for a part, it 
typically does not include a diagram of the part. Imaging can change that, allowing users 
to incorporate graphical information into the EDI document. 

EDT is most often used in parallel with a document imaging system to process and 
manage invoices electronically. EDI facilitates the ele<:tronic exchange of documents be
tween trading partners, and the imaging system's workflow software creates the link to ac
counting and imaging applications. ln this way, the actions of coding an invoice, which is 
now an image, and updating the accounting package with the data can be combined into a 
single step. Some companies that use this approach have reported productivity gains of up 
to 25% and paper reductions of up to 40%. 

l.6.2 Mult imedia 

The term multimedia generally refers to the integration of text, image, audio, and video 
within a single application program or on line session. This integration of formerly separate 
applications has already found practical uses in education and business. In a training appli
cation program, for ex.ample, a CD-ROM contains all the information necessary to teach 
an installer °how to set up and operate a new producl for a customer. Through a combina
tion of text, audio, image, and full-motion video, the installer can read the relevant techni
cal documentation, view a demonstration of the setup procedures, and listen to a warning 
about possible eleclrical hazards- all accessed from the same program. When the installer 
completes a module of instruction, a buiJt-in test facility can determine the installer's level 
of proficiency and provide suggestions for review. 

Although there is a convergence between document imaging and multimedia--0ven 
multimedia that relies extensively on imaged documents-each is appropriate for specific 
applications. Multimedia is ideally suited for !raining and education, while document im
aging is appropriate for document storage and retrieval, as well as for automating work
flow in transaction processing environments. 

1.6.3 Videoconferencing 

When imaging is coupled with videoconferencing, documents can be viewed by all par
ticipants. Videoconferencing is the capability to broadcast audio and full-motion, slow
scan, and freeze-frame images over a closed circuit to one or more locations. Image, text, 
and graphics from a variety of sources can even be combined over a single video circuit, 
eliminating the need (and cost) of additional corrunu.nications links to handle each traffic 
type separately. With a split-screen capability, an imaged document can be displayed on 
one side of the screen (or window), while the participants continue their discussion on the 
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other side of the screen. Participants who want a copy of the displayed documem can re
quest a fax or use screen-capture software to capture the image directly into their comput
ers. 

1.6.4 Facsimile 

In a typical application of facsimile, a computer-generated text document is delivered 
electronically for output on paper. When imaging is added, graphics can be integrated with 
text for transmission. An incoming fax can be delivered directly into a document imaging 
system, skipping the paper process. More elaborate imaging systems allow documents to 
be faxed, or form letters printed, from within the imaging application itself. 

1.7 NETWORK REQUfREMENTS 

Networked imaging systems arc capable of more advanced applications than stand-alone 
systems. Stand-alone systems arc little more than electronic file cabinets, whereas net
worked systems allow multiple access and facilitate information flow throughout the or
ganization. 

In the workflow environment, managers can distribute work among their staff. In 
turn, staff members use the network to access the information they need to fulfill their 
functions. In the end, a complete information package is produced. In the case of a home 
loan mortgage, a bank's imaging system can facilitate the title search, locate the property 
appraisal, find a photo of the house, call up the applicant's credit report, and process the 
loan application. This process, which once took many days or weeks tci complete, can now 
be done in a matter of hours. 

To fully realize the efficiencies and economies of imaging systems would require 
that documents be accessible not only to local users over the LAN, but also to remote us
ers over the WAN. Imaging requires higher transmission speed and throughput, consistent 
data access, high-speed workstation interfaces, and interoperable communications proto
cols. 

Most companies are still making the transition from mainframe-centered networks to 
local-area networks. In the former, access to host resources is typically provided through 
low- to medium-speed (4.8 Kbps to 56 Kbps) Lines. Because imaging systems can impose 
a tremendous burden on existing networks by the sheer size of their files, such companies 
are finding it necessary to redesign their networks to handle the increased load. While a 
single-page text file might consist of 3 KB and a technical drawing one or more mega
bytes, the scanning process can easily double or triple the file size. 

With many users simultaneously ex.changing image documents, even 10-Mbps Eth
ernet and 16-Mbps token-ring LANs can quickly become overloaded. For Ethernet, associ
ated network management overhead, access contention, and the possibility of collisions 
can reduce data throughput by more than 50% under heavy loads. A scanned paper docu
ment of 50 to 100 KB, for example, can take one second to transmit over a fully loaded 
Ethernet, while medical images or photographs of 2 to 5 MB can take 45 sec or more to 

Page 33 of 173



1 
J 

·t 

Document Imaging Concepts 13 

transmit. Token-ring networks offer a substantial increase in speed at 16 Mbps, but actual 
network throughput is often substantially lower because of network overhead. 

Although the situation can be improved somewhat by using compression and de
compression algorithms and by making the packet sizes as large as possible via the net
work drivers, a thorough review of the network topology might be required. The new 
topology would be determined by such factors as the frequency of image transfers and the 
size of the files. Other factors that bear consideration in the network modeling phase in
clude average and peak input and retrieval volumes, average and maximum numbers of 
"pages," the retention period, the annual growth rate of electronic files, the number of 
shifts per day, and the number of individuals and productive hours per shift. 

For Imaging applications in the campus environment, LANs based on the 100-Mbps 
fiber distributed data interface (FDDI) standard can be used, especially for bandwidth-in
tensive medical imaging applications. Bridges and routers are available that connect Eth
ernet and token-ring LANs to FDDI backbones. Bridges more than routers, however, 
introduce an element of network filtering and forwarding delay that must be considered 
when planning such intemets. 

To support volume image traffic over a wide area, along with other voice and data 
applications, the backbone portion of the enterprise network requires at least T3 facilities, 
which provide a throughput f'ate of 44.736 Mbps over fiber-optic lines. But T3 equipment 
is proprietary and requires that the same type of equipment be used from end to end, even 
through the various carrier-serving offices that support the link. In essence, T3 is a custom 
service that entails high installation costs and recurring monthly costs. 

The new carrier-provided metropolitan-area network services, such as switched mul
timegabir data service (SMDS) provide an alternative to expensive, private T3 fiber facili
ties and offer T3 as well as Tl transmission speeds. SMDS is a fast packet service that is 
optimized for high-speed data and image traffic. SMDS can even be used in conjunction 
with FDDI, extending the geographical range of the FDDI backbone across a metropolitan 
area. 

Some local-exchange and alternative-access carriers offer higher-speed fiber serv
ices based on synchronous optical network (SONET) standards. Under SONET, these net
works provide transmission speeds of 155 Mbps and 622 Mbps, with upgrades to gigabyte 
speeds planned for the future. 

Other options for long-distance image transmission include universally available cir
cuit-switched digital services, such as Tl. For limited image traffic, there are also Frac
tional Tl circuits (64 Kbps to 768 Kbps) and switched 56-Kbps digital services. Newer 
offerings, such as AT&T's 384-Kbps and 1.536-Mbps switched digital services, can also 
be used to support certain types of image applications. 

Integrated services digital network (ISDN) can also support image traffic. It offers 
some very tangible benefits, including faster call setup and network response times, band
width control, reconfiguration flexibility, and rcstoral options. Another benefit of ISON is 
that the user pays only for the bandwidth used. If the organization's image traffic is infre
quent and of low volume, ISON bandwidth can be dialed up when needed. The user is 
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billed for the amount of bandwidth used (up to l.536 Mbps), based on time and distance, 
just like an ordinary phone call. 

Satellite services can also be used for image transmission between international lo
cations. For example, images stored on optical disks in the United States can be retrieved 
by corporate sites in Europe or the Pacific Rjm. 

Whatever transmission facilities or services are used, provisions must be made to 
keep the wide-area links up and running. After all, companies are conveying business
critical documents, which means that imaging systems, as well as the networks they run 
on, must be robust in terms of reliability and availability. This means having redundant 
subsystems in place, spare bandwidth capacity available, and management tools accessible 
that can identify and isolate problems before they degrade overall system or network per
formance. 

1.8 SELECTION CRITERIA 

Selecting a document imaging system requires balancing the features and functionality 
with such information systems criteria as compatibility, architecture, and growth potential. 
Buyers need to find a system that will accommodate both initial and future applications. 

Buyers should not Limit their investigation of imaging systems and components to 
only the advertised capabilities, however. Of equal importance is the vendor's financial 
stability and ability to service and support the system at all locations. A careful evaluation 
will determine the vendor's ability to support products and systems well into the future. 

During the evaluation process, it is important to look for a vendor who is willing to 
get involved with the end users of the imaging system, perhaps in a pilot project. This is an 
opportunjty to take advantage of the vendor's expertise in on-the-job training, as well as 
an opportunity to spread the benefits of imaging throughout the rest of the organization 
and win over some skeptics in the process. 

Other challenges await information systems (IS) and LAN managers planning image 
information systems, such as deciding whether a client/server or a host-based system is 
best and choosing the right peripherals. 

1.9 IMPACT OF OPEN SYSTEMS 

Open systems is a key issue in the imaging industry. Open systems offer a number of ad
vantages, including transportability of applications across hardware platforms, flexibility 
in hardware selection, reduced training and support costs, and interconnectivity with exter
nal constituents, such as customers and trading partners. 

Open systems interfaces begin with an operating system interface and extend to in
terfaces for graphics services, programming tools, languages, utilities, libraries, window
ing and user interfaces, data and file management, and network facilities and services. 
Strict adherence to these interfaces allows different applications to communicate and ex
change data across different devices, operating systems, and networks. 
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Several organizations are defining interface specifications and open system architec
tures, while vendors are attempting to develop produces that adhere to preliminary specifi
cations or that can be easily upgraded to the final specifications once they become 
accepted as standards. The characteristics of an open image system include: 

• The availability of images in standard formats; 
• The ability to exchange index data and images with other systems; 
• Workstations that use standard user interfaces and run standard application software; 
• The attachment of peripherals through standard interfaces. 

Lack of standards in key areas of document imaging could impede its acceptance 
among companies that are concerned about such matlers as premature system obsoles
cence and the offered system's compatibility with other vendors' products. Ultimately, us
ers will drive the movement toward standards by choosing systems that offer the broadest 
range of compatibility. Users should try to select the most open imaging system possible, 
to support mission-critical applications, and should avoid wholly proprietary systems un
less the offered features are technically essential. Since manufacturers have an interest in 
c;reating an environment that will promote rapid market growth-so they can recoup their 
research and development investments as quickly as possible-this point is not likely to 
escape their notice. 

On the bright side, standards for open image systems alieady exist in many areas, in
cluding communications and networking, peripheral interfaces, user interfaces, worksta
tion operating systems, database management system access, image format, and image 
compression. 

Although open systems offer the highest degree of flexibility and investment protec
tion, insisting on standards-while competitors are not--can result in a competitive disad
vantage. This is because competitors will be in a position to reap the rewards of their 
imaging systems sooner, resulting in a lower cost of doing business. With the resulting 
savings passed on to their customers, they are in a better position to enlarge market share. 

The standards process is unavoidably slow, since many diverse opinions must be 
., considered and reconciled into a set of specifications that will be broadly accepted. Com
'J panics do not always have the luxury of waiting for standards before deciding which tech
J nologies to deploy. After alt, they must be competitive in the world today to ensure their 
{ survival in the future. 

UO DETERMINING NEEDS 

If an organization's work environment is characterized by one or more of the following 
circumstances, it may be a prime candidate for a document imaging system: 

• High volume of paper documents; 
• High frequency of document retrieval; 
• Complex, procedural orientation; 
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• Large clerical staff; 
• Long document processing periods before data is finally made available to users; 
• Corporate-level interest in improving customer service. 

Implementing an enterprisewide document imaging system is not an easy task. Once 
the need for a system is determined, interdepartmental cooperation and coordination is es
sential to implementation success. 

Successful implementation often involves breaking apart established business proc
esses and recombining them in new and streamlined ways. The fact that many businesses 
do not adopt document imaging systems after extensive workflow studies and planning 
sessions is attributable more to the failure to resolve managerial issues than failure to over
come technical and logistical obstacles. This is understandable, since it is inevitable that 
the imaging system will have to be merged with existing information systems Lo provide 
enlerpriscwide benefits. This will necessarily have implications that c ross departmental 
boundaries. Sometimes the prevailing belief among corporate managers is that their busi
ness processes have evolved a certain way for good reasons, and should not be changed
at least not yet. 

It is likely that imaging will result in the elimination of some clerical jobs, especially 
if these jobs grew out of the need to administer paper records. However, staff elimination 
should not enter into the decision to move to a document imaging system. Many times, the 
clerical jobs can be redefined, allowing individuals to expand their responsibilities or, with 
some retraining, move into entirely new areas. In fact, adopting a document imaging sys
tem virtually ensures that few, if any, new paper-intensive administrative jobs ever have to 
be added to the corporate payroll. 

At the same time, it must be emphasized that the introduction of imaging wiU bring 
with it new tasks and responsibilities. There may be the need to add staff to handle docu
ment entry and conversion, database indexing, system training, and on-site support. Cleri
cal staff who are no longer needed to administer paper files can be retrained to fill some of 
these new slots. 

Of course, imaging will force the restructuring of work within most organizations, 
resulting in changes in workflow, job content, and work habits in general. Imaging might 
even dictate the consolidation of work groups or whole departments to achieve optimal 
work performance. It will certainly eliminate redundant operations and result in less dupli
cation of files. Speedy access to comprehensive databases promises improvements in staff 
productivity and customer service, making the effort at restructuring internal workflow en
tirely worthwhile. 

1.11 CONCLUSION 

Although imaging is still a rapidly evolving technology, it is already becoming indispensa
ble at many companies where paper storage has reached critical mass. Imaging promises 
to impact businesses in a number of ways, not only reducing paper load but also paper-
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work. [n the process, business operations will become streamlined, resulting in new effi
ciencies and economies that will impact competitive position. 

With the price-lo-perfonnance ratio continually improving on all components of 
document imaging systems-particularly for scanners, optical storage systems and appli
cations software-imaging will not only become more attractive to more companies, it 
will stretch to embrace more territory, both in terms of actual distance covered and areas 
of use. As imaging increases in importance, there will be new opportunities to enrich cur
rent image applications and spur the creation of new ones. 

Imaging systems also offer opportunities for entirely new product and service offer
ings. Businesses have barely begun to discover the myriad competitive opportunities im
age systems can present. Technological advances, primarily in mass storage, graphic 
display, and networking, have already cleared the way for full-fledged electronic image 
processing. No longer must daily mail delivery be a traumatic experience for today's in
formation-dependent office. 
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Chapter3 

Imaging Applications 

3.1 INTRODUCTION 
l 
1. Imaging technology is rapidly changing the way companies do business. When coupled 
r with workflow software, an imaging system constitutes a business strategy that can reduce 

costs and improve customer service, while ensuring the quality and timeliness of organiza
tional response. These improvements are achieved by zeroing in on the principal cause of 
lost productivity: paper. It is paper that forces people into unproductive pursuits that ham
per organizational performance and growth. Paper must be sorted, filed, retrieved, routed, 
and f'iled again by hand. This process is repetitive, tedious, time-consuming, and demoral
izing. 

Not only does this process have no end, but more paper is continually absorbed into 
the maelstrom, making it ever more difficult for the organization to extricate itself when 
pressed by market forces or economic conditions to improve performance. More impor
tantly, such activities tend to sap the energy and creativity of employees, whose time and 
talents can be better used elsewhere. 

3.2 APPLICATION OVERVIEWS 

The relevance of imaging is not limited to any specific industry. Hospitals, for example, 
are turning to document imaging systems to better organize files and reduce retrieval time, 
especially during emergencies, when fast access to pa1ient data is essential. Along with 
eliminating file bottlenecks that can jeopardize patient care, imaging systems allow hospi
tals to trim administrative staff, thereby eliminating unnecessary overhead that tends to in
flate the cost of medical services. 

In the phannaceutical industry there are a variety of applications that can benefit 
from document imaging systems. Clinical data submitted by physicians and research insti
tutions must be processed quickly to discover trends in drug treatment tests. Organizing 
this massive data is critical to the marketing success of new drugs, since approval by th~ 
Food and Drug Administration (FDA) can be delayed if the supporting documentation is 
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incomplete or inaccurate. Not only can unnecessary delays cause the company to lose mil
lions of dollars, they can also prolong the release of important new drugs to patients who 
might be in desperate need. 

Telephone companies are using document imaging systems to improve customer 
service by enabling representatives to retrieve documents instantly via workstations in re
sponse to customer inquiries. Images of purchase orders, shipping statements, invoices, 
and other administrative documents arc retrieved virtually instantaneously from optical 
jukeboxes, which are capable of holding as many as several hundred optical disks. Instead 
of losing up to 30% of documents through data entry errors, companies can hold document 
losses to 2% or less with a document imaging system. 

Airlines, too, are ma.king good use of document imaging systems. Maintenance op
erations alone can generate over 30,000 purchase and repair orders per year, each requir
ing ten or more supporting documents. Most of these documents must be stored for several 
years, as required by law. This can quickly add up to millions of documents that must be 
stored and retrieved. The maintenance manuals and parts catalogs for the Boeing 727 air
craft, for example, total 50,000 pages. Even when the catalogs are stored on microfiche 
systems, highly paid maintenance crews must take time out to search for the right docu
ment, a process that is neither efficient nor economical. 

Government agencies and regulatory bodies rely heavily on paper documents. When 
they are not requiring paper documents from businesses, they are generating mounds of 
their own. Among the top federal imaging applications arc records management and re
trieval, electronic publishing, archiving, and applications associated with engineering 
drawings. Government demand for imaging is diverse but stems largely from the need to 
provide faster access to information at a reasonable cost Among the types of information 
collected by state government agencies and municipalities on a continuing basis are: birth, 
death and marriage certificates; maps; deeds; environmental impact reports; building per
mits; police and court records; voter registration information; and corporate filings. An im
aging system that delivers such frequently requested information to the public in 15 
minutes, rather than two or three hours, is representative of such a need. 

State motor vehicle departments will one day rely heavily on document imaging sys
tems for issuing driver's licenses. On California licenses, for example, a color photograph, 
fingerprints, a signature, and text information are combined with a security hologram of 
the state emblem and a data-packed magnetic stripe containing such information as date of 
birth, license plate number, and license expiration date. A U this information is stored on an 
image database and is available on line to law enforcement and government agencies, 
which together generate 20,000 to 30,000 requests a month. 

Under the old microfilm record system, searches were quite labor-intensive and, 
therefore, expensive. Another problem was the poor quality of the two-inch-square black
and-white photographs. By comparison, the new image system produces crisp color im
ages that can be .viewed on screen or output to a color laser printer in less than a minute. 
Already, spin-off applications are being developed that make use of the magnetic stripe on 
the new licenses. Police officers will one day fill out tickets simply by passing the mag
netic stripes of the licenses through a hand-held device that will issue a printout to the traf-
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fie violator. The hand-held device will also download accumulated citations into 1he traffic 
ticket system, eliminating the need for paper records. 

There are other reasons why businesses of all types and sizes are turning to imaging 
systems for document storage and retrieval. Records managers are responsible for ensur
ing that documents are kept long enough to satisfy the legal requirements of various gov
ernment agencies. Failure to produce relevant documentation at the required time can 
result in huge frnes or even criminal charges- if it is found that records were carelessly or 
deliberately destroyed. 

Satisfied wi1h the integrity of document imaging systems, government agencies are 
now more willing to accept documents in electronic fonn. For example, on December 31, 
1991 the Internal Revenue Service (IRS) adopted Revenue Procedure 91-59. Accordingly, 
the agency no longer requires companies to store paper documents, as long as their elec
tronic equivalents provide the same level of detail as the originals. There are other condi
tions attached to electronic storage. Documents must be kept as long as their contents 
might be relevant to tax Jaws, records created on older systems must be retrievable by re
placement systems, and documentation- including soflware changes and security con
trols-must be maintained on the electronic filing system. And should IRS examiners 
show up, the company must provide all computer resources necessary for them to audit the 
electronic books. 

Actually, it was inevitable that the IRS would come to accept the validity of imaged 
documents, since for years it had been accepting-even encouraging-the filing of tax 
fonns in electronic form. To file electronically the user sends a file via disk or modem to a 
third party, called an.electronic return originator (ERO), usually specified by the tax pro
gram. The paper fonns are also sent, separately. These forms include the U.S. Individual 
Income Tax Declaration for Electronic Filing (form 8453, included in the software) and 
the W-2 forms. The ERO sends back a receipt, which serves as a bill to the IRS if taxes are 
owed, and sends the IRS the return. If the user is owed a tax refund, the IRS sends a check 
or makes an electronic deposit into the user's checking account, usually in a matter of a 
few weeks. ERO charges for this service are between $20 and $30. 

In addition to allowing users to file tax forms electronically and enabling the IRS to 
process the information and issue refunds faster, tax preparation software offers users sev
eral other advantages. Some programs interview users to detennine filing status and the 
forms that must be used. Some help the users get organized by providing a series of 
prompts and fields that must be filled in via keyboard entry. The programs plug each item 
into the correct form and schedule and then total the entries. An audit feature alerts users 
to incorrect or missing data, as well as excessive deductions. Modules for filing state tax.es 
electronically are usually available separately. 

The tax programs not only guide users through the maze of fonns, but also assist 
them in figuring out what deductions to claim. Many of these programs include online tu
torials, documentation, and context-sensitive help. In addition to suggesting possible de
ductions, some programs offer what-if analyses and provide financial planning and 
investment advice for the next lax year, taking into account such factors as inflation and 
cost-of-living increases. 
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Businesses, government organizations, and tax. payers are not the only groups who 
stand to benefit from document imaging. Perhaps the most information-intensive organiza
tions are libraries and universities. They, too, are abandoning microfilm and microfiche 
systems and moving to optical disk-based imaging systems. Some college dormitory 
rooms are wired not only for phone service, but also for a LAN connection for plug-in 
computer access to the university library and to other research facilities where data and 
imaged document~ can be accessed from optical disk storage. 

Public libraries are also implementing optical disk storage systems. Records of 
books and their locations are distributed via optical disk to all libraries belonging to the 
state system. Optical disks are also starting to replace the traditional card catalog for list
ing books by title and author. Some libraries are preserving historical documents by cap
turing them in image form for storage on optical disk. Researchers, instead of poring over 
old originals-and, in the process, inadvertently contributing to their destruction-can ob
tain the same information by scanning imagebases. And they can find what they want 
much faster than with microfilm and microfiche. 

Eventually, financially-strapped universities and public librarie~ will awaken to the 
possibilities of using document imaging technology to offer value-added research services 
to such niche markets as the scientific, medical, law, and engineering professions. For ex
ample, a lawyer representing a client in a malpractice suit might need background infor
mation on a particular medical procedure. From a modem-equipped computer, the lawyer 
could dial up the library's optical disk server and initiate a key-word search to obtain the 
required information. The information could be in the form of images of medical journal 
pages or papers delivered by experts at various symposia If the local library did not have 
the requested item, the request could be passed on to a library that did. The library could 
not only charge an access fee for the imagcbase, but also charge for printing out hard copy 
from a particular imagebas(}-with a portion of the printing charge going to the copyright 
holder. 

State and local govenunent agencies could also increase their revenues by offering 
value-added services. An architect looking for a specific building design that meets strin
gent state codes for earthquake tolerance, could, for example, access the Building Depart
ment's image files for the blueprints. By seeing how another architectural finn met the 
state requirements, the architect could get an idea of what was actually involved before 
submitting planning and cost information to a client. 

This chapter explores the following real-world applications of document imaging 
and workflow software: technical documentation, credit card operations, accounts payable 
transactions, loan processing, and insurance claims processing. Prom these examples the 
reader can gain insight into how document imaging and workflow software can be applied 
to other applications. 

3.3 TECHNICAL DOCUMENTATION APPLICATION 

Most companies develop and issue technical documentation to acquaint users with how to 
assemble, install, operate, and maintain their products. The amount of technical documen-
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talion varies from compnny to company. depending on rhe sophistication, number, and di
versity of products offered. Many companies also document their own manufacturing op
erations, processing operations, and qualily comrol procedures. I The lypes of infonnation that comprise rhe technical documentation mighl be quite 
diverse and could include internally generated drawings. photographs. customer specifica
tions, parts lists, schematics. blueprints. memos and correspondence, and vendor manuals. 

, 1 The sources of these items might also be diverse; the information could come from cus
• tomers, suppliers, subcontracters, strategic partners, government agencies, and standards 

organizations. 

3.3.1 The Problems 
I 

j' 

Typically, different groups in an orga11i1..a1ion will make use of its documentation; how
ever. the groups will customarily use different parts of the infonnation, depending on what 
is relevant to their job duties and responsibilities. Some of these groups include purchas
ing, manufacturing, quality assurance, maintenance, engineering, customer service, docu
ment conrrol, and training. Each group is usually aware of the existence of other, related 
infonnation- it is just a matter of tracking the infomiation down, if and when it is needed. 
It would be unthinkable to provide every group with its own copy of all documents, even 

' if that were possible. So, when one group needs information held by another group, a lot 
of time is wasted in pursuing it. 

Logistical problems aside, ir would not be very practical to disrribute documentation 
to all groups within an organization. The reason is that the infonnation typically exists in 
many different forms. Much of it might exist electronically in the fonn of word processing 
files, CAD/CAM drawings, or compound documents that contain text. graphics, and im
ages. Information distributed in these fom1s requires specialized workstations and soft
ware. And because these types of documents typically do not use a common 
interchangeable fonnat, multiple workstations and software would be required-an expen
sive proposition for most companies. 

Even if a company could afford to equip each group with all the specialized hard
ware and software needed to view multiple document types, the problem becomes one of 
change management. [t would be necessary Lo have procedures in place to ensure that any 
changes made to one copy of a documcnl were carried over to all other copies of the docu
ment, which might be scattered around the world via the enterprisewide network. founher
more, it would be necessary to have in place a mechanism for approving change requests, 
so that all parties impacted by the change could be made aware that a change was being 
considered and have a chance to add their own input lo the change process. Depending on 
the procedures in place (Figure 3. 1 ), the whole approval cycle could take weeks or 
months. And there is always the possibility of documents geuing delayed or lost. To im
plemem such procedures would require a document control group, which often makes the 
problem worse. In a competitive environment, the whole process of changing and approv
ing documents can result in losl business opponunitics. 
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Figure 3.1 The typical document-change control process. Source: ACCESS Corp. 

3.3.2 The Solutions 

Document imaging systems bring together a number of technologies that allow users lo 
capture, store, manage, retrieve, display, distribute, and print information that originates 
on paper or film or is generated by computers. 

The imaging process starts with a scanning of the document, which is similar to pho
tocopying. Then each scanned image is indexed by using automatic character recognition 
or by reading the punched Hollerith data on an aperture card. L The scanned images are 
stored in digital form on magnetic or optical disks. Computer-generated files, such as 
CAD/CAM files, can also be stored on the system. Often these files are stored in both na
tive file format and raster format, which allows viewing on either the original CAD system 
or any workstation capable of viewing scanned images. 

A number of different types of scanners are available to handle documents of differ
ent paper sizes and weights, documents that are bound or double-sided, large engineering 
drawings, photographs, aperture cards, jacketed microfiche, and film.2 Some scanners can 
handle a duty cycle of tens of thousands of pages daily. (By way of comparison, Hewlett
Packard's market-leading LaserJet Illp printer has a maximum duty cycle of only 8,000 
pages per month.) 

I Aperture cards combine 1he altributes of punched cards and microfilm. The punched card contajns a de
scription of lhc document and acts as a frame for holding a strip of microfilm. The cards can be processed to yield 
full-size paper copies of the microfilm image. 

2A variety of media are used for document images, including opaque, translucent, linen, vellum, clear, or 
matte-finish film. Some scanners can accommodate all of these media types, in sizes of up to 35 in wide. 
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The disks arc housed in optical storage and retrieval Libraries, or optical jukeboxes, 
consisting of multiple 5.25-in or 12-in optical disks. The stored documents can be re
trieved in a matter of seconds for display on high resolution workstations or PCs. Multiple 
jukeboxes can be connected together, allowing an organization to expand its storage facili
ties incrementally as needs dictate. 

Once in digital form, the documents can be managed more effectively and at a single 
point. Documents are indexed-manually or automatically-by t~c imaging system's soft
ware at the time of scanning. The index information is written to a relational database. 
When users request a document, they can be sure of getting the most up-to-date copy. Dis
tribution employs digital networks and standard telecommunications facilities, which also 
allow multiple users to view the same document simultaneously. When Tl lines are used, 
an E-sizc engineering drawing in raster form can be sent within ten seconds of the request. 
Over fiber facilities, the same document can be sent in a fraction of that time. 

Because raster images are used, it is possible for most types of workstations and PCs 
sold today to be used for document display-even low-end displays costing only a few 
hundred dollars--particularly when such displays are used only for checking the quality 
and alignment of sca11J1ed images.3 Thus, expensive high-resolution displays and 
CAD/CAM software are not necessary to view such documents. Because of the wide 
availability and low cost of the software needed to view raster images, these images are 
the most practical form for the widespread electronic distribution of documents An author
ized user can make changes at a CAD/CAM-enabled workstation and work with a file in 
its native fonnat. Others can overlay annotations at image-enabled PCs. 

Once scanned, oversized documents of C-size and larger arc stored in tiled raster im
age format. In this format, each image is saved as a set of logically connected square tiles, 
invisible to the user upon display. This is done automatically, without operator involve
ment. Tiling large documents provides more efficient and faster retrieval of the desired 
viewing area. 

Each document stored as a tiled image has an associated preview image created at 
scan time. This preview image is a reduced image of the document that allows a user to 
see each sheet or page without having to pan from side to side or up and down if a total 
document exceeds the viewing area of the display. When retrieving a large document 
stored as a tiled image, it is the preview image that is seen first by the user. This permits 
1he user to find the desired page for viewing without wasting time looking at each page in 
tum. The user selects the area to be viewed by using a mouse to point to the area of inter
est. The tiles for this area are then retrieved and displayed at full size, without any visual 
indication of the tile bow1daries. 

The user can toggle between the preview image and the full-size image, selecting 
the desired viewing area interactively. The user can browse between documents or pages 
within a document, move up and down or side to side, and use the zoom feature to view 

3A good argument can be made for providing more expensive, high-quality displays for operators who 
ork with images all day !ong as part of workflow processing applications. Beller displays would greatly reduce 
ye strain and fatigue. 
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details within a document. The images can be rotated by keyboard command or can be 
made to rotate automatically upon display, if that feature is selected during scanning. Us
ers can select from rotation values of 90°, 180°, and 270°. 

The imaging systems software includes capabilities that allow users to perform red
lining (Figure 3.2), markup, and editing on the document images. Each user's modifica
tions to the image document occupy a separate layer, which can be distinguished by color. 
The various layers can be saved and managed along with the underlying document and 
later merged with the underlying raster image. The comments, sketches, and geometric 
shapes entered by users in the various layers can be cul: and pasted to the image, arca
shaded, or block-erased. Users can modify the image by selecting edit symbols from a ras
ter library. Users who are not authorized to initiate document changes would only be 
allowed to review the documents and would be locked out of the raster symbols library. 

Storing documentation as image files can save a lot of time and money spent in find
ing, accessing, viewing, and editing individual items-time and money that would nor
mally be wasted · if the documents were available only in paper form. And, for 
organizations involved in preparing technical proposals to government agencies and com
mercial vendors, document imaging systems can greatly reduce the time spent in finding 
and consolidating information from diverse sources and locations. 

3.4 CREDIT CARD APPLICATION 

In today's troubled economy businesses of all types and sizes are wrestling with ways to 
stay afloat without jeopardizing their competitive positions over the long term. 'l)le bank
ing industry is no exception. To survive in the recession, banks too are streamlining opera
tions and cutting back staff. Along with dealing with the vagaries of the recession, banks 
are being compelled to offer more and better services to retain existing customers and at
tract new ones. Not only are banks competing with each other for a larger share of the 
cr~t card market (Figure 3.3), but nonbanking institutions are also entering the market 
and competing against banks. 

3.4.l The Problems 

Credit cards are one of the vehicles banks are using to improve their competilive positions. 
In the span of a decade credit cards have replaced the checking account as the banking in
dustry's most profitable product, responsible for 30 to 60% of an average institution's total 
profits. Credit card operations are also among the most costly services to maintain, be
cause of huge amounts of money lost on bad credit, fraud, and delayed resolution of cus
tomer billing disputes. State and federal laws ensure fair and timely reporting of credit 
information and protect consumers against inaccurate and unfair billing practices. 

Moreover, credit card issuers must resolve inquiries and disputes in a timely, effi
cient manner. All of this has forced banks to take steps to reduce the financial risks associ
ated with this type of product and to increase the level of service, to maintain strong 
revenues from their credit card programs. This is hard to do because credit card operations 
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Figure 3.3 Credit card processing. Source: FilcNe1 Corp. 

are highly paper-intensive. On the other hand, this type of operation is a prime candidate 
for integrated image processing solutions. 

Mainframe computer systems are capable of automating only approximately 10% of 
the information involved in credit card transactions. The other 90o/o-ehargebacks, bal
ance requests, address changes, finance charge adjustments, payment disputes, and card 
applications-all involve continuous streams of incoming paper. 
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Imaging systems that make use of optical disk technology, high-resolution worksta-
i tions and PCs, and powerful process-automation software can work with an organization's 

existing mainframe programs Lo further automate the numerous paper-intensive tasks in
volved in credit card operations. An imaging system can bring together the different types 
of information for online access from a single workstation. That way, customer service 
representatives can resolve inquiries during initial calls, without having to track down the 
required information and call customers back. 

3.4.2 T he Solutions 

A typical credit card transaction begins with a bank customer submitting an application for 
credit. Based on the available information and the use of various scoring and reporting 
systems, the bank decides to approve or deny a credit card to the applicant. The less in for
mation available, the more risk involved in the decision process, both in approving the 
wrong applicant and denying the right one. 

An imaging system can speed up the entire application processing cycle. Since all 
applications are scanned into the system, the need for data entry is greatly reduced, elimi
nating keying errors. Manual data entry can be confined Lo taking phoned-in applications. 
Once scanned, all applications are immediately available for onlinc access and can be 
automatically routed to the appropriate representatives for processing. Representatives can 
track application status from their desk on an initial call, rather than having to call the cus
tomer back days or weeks later. 

Fraud, which can cause extensive financial loss, is a major concern of most credit 
card issuers. Imaging systems can reduce fraud risks by allowing banks and other institu
tions to increase the quality of approvals. When an imaging system is ,connected to a main
frame, decision makers can receive the most up-to-date information on each applicant, 
including onlinc fraud files, customer histories, and third-party scoring and credit report
ing data- all information that might be located on different hosts. Users can access all of 
this information-and update it instantly-from an imaging system workstation. 

Organizations can also use the imaging system to enhance customer service. Most 
credit card issuers receive thousands of inquiries daily from cardholders and merchants 
who honor the cards.4 Billing disputes, balance requests, address changes, finance-charge 
adjustments, requests for new cards, and statement and insurance questions arc among the 
types of calls that banks receive. These inquiries generate callbacks, outgoing correspon
dence, customer file and history updates, and billing adjustments. In addition, credit card 
issuers must honor requests for original sales slips by either keeping the paper sales slips, 
keeping a microfilm version of slips on file, or requesting copies from merchants. 

To retain customers and gain new ones in a competitive market, inquiry resolution 
must be fast and the results satisfactory. However, paper files and microfilm tend to inhibit 
quick inquiry resolution. 

4A large bank like Chemical Bank in New York_.hc nation's sixth largest-receives 60,000 inquires by 
mail and phone each month. The bank uses an imaging system from FileNet Coip. 
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When a cardholder disputes a charge on a monthly statement, the credit card issuer 
temporarily credits the cardholder's account until the dispute is resolved. If the merchant 
bank has proof of charges, the merchant represents the charge amount back lo the issuing 
bank. A merchant might resubmit a transaction deposit up to three times for payment and, 
if not satisfied, might request a final arbitration hearing. The dispute is resolved when 
either the amount is pe(lllanently credited to the cardholder's account or the cardholder 
pays the amount to the issuing bank to be credited to the merchant account. 

This process is complex, and there are strict time limits for processing chargebacks 
and guidelines for submitting supporting documentation if errors arc claimed by either 
side. If these time requirements and guidelines are not met, the issuing bank might be 
forced to credit the cardholder, regardless of who is at fault. 

Imaging allows multiple users immediate workstation access to all fLles (Figure 3.4), 
resulting in the resolution of most problems during the initial call. Imaging also enables 
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Figure 3.4 Multiple views or customer infonnation. Note: Incoming mail is scanned, indexed, and stored. When 
a customer calls with a problem, a customer service representative can quickly resolve the problem 
with an automatic display of customer infonnation in multiple windows: card-holder correspondence 
(left side), a mainframe window with card-holder account history (top right), and a control window 
that guides the operator through the inquiry resolution steps (bottom right). Source: FileNet Corp. 
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credit card issuers to meet processing time limitations on disputes, easily handle the nu
merous types of outgoing correspondence to customers, update customer and fraud files in 
real time, and eliminate expensive microfilm and paper storage facilities. 

An imaging system can be used to store customer signatures and geographic data, 
thereby helping users track customers and confum proof of legal debt responsibility. In the 
past when a credit card account defaulted, the bank would search for the original signed 
application in paper or microfilm files, then make paper copies for distribution to the col
lections group. When an unresolved collection problem went to court, lawyers required the 
original applicant signatures as evidence. At some banks half the time the original docu
ments could not be located for presentation in court, resulting in lost revenue from in
creased chargeoffs. With image processing lawyers al ways have the collection 
documentation they need when they go to court. 

Image processing can help prioritize work, reducing the organization's exposure to 
financial loss from the untimely resolution of chargebacks. Each stage in the work process 
can be assigned a specific time frame for completion. If a document does not progress past 
a particular stage within its assigned time frame, it can be brought to the attention of the 
appropriate customer service representative or automatically routed to a supervisor. 

In addition to controlling the movement and processing of work, an imaging system 
automates a number of other management tasks and can provide a significant reduction in 
the time needed to handle inquiries and resolve disputes within legal-charge time limits. 
For example, an imaging system can monitor the number of outstanding disputes and track 
the progress, age, and resolution of disputes through a number of productivity reports. 
These reports allow supervisors to adjust employee workloads and schedules to ensure 
timely processing of all work. 

The work.flow scripts that make all this possible can be developed by the customer 
with assistance from the imaging system vendor. Simple inquiry operations can be fully 
automated within 30 days, while more complicated operations, such as chargeback proc
essing, can be automated in two or three months. Other operations, like fraud analysis and 
security, can be phased in later. 

One leading vendor of imaging systems, FileNet Corp., claims to have helped banks 
dramatically improve a variety of operations with its FileNet imaging solutions. According 
to the company, FileNet provided these improvements: 

• Increased application approvals by 50% or more; 
• Resolved chargebacks in half the time; 
• Doubled the number of resolved inquiries; 
• Reduced fraud cases by as much as 45%; 
• Reduced required training time by 50%; 
• Eliminated microfilm resource requirements and maintenance costs; 
• Reduced data entry by 50%: 
• Improved document retrieval by 99%; 
• Improved general productivity by an average of 40%; 
• Provided savings to clients of from 30 to 60% per item processed. 
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An added benefit of imaging systems is increased job satisfaction for customer serv
ice representatives-they are freed from the daily burden of paper files and dissatisfied 
customers. Instead of looking for paper files, they spend more time helping customers, 
providing them with personalized attention and service and enhancing corporate image in 
the process. The lower stress levels also result in a decrease in employee turnover, saving 
the company hiring and retraining costs. Not only can fewer staff handle more work, but, 
when hiring does become necessary, the time it takes to train new customer service repre
sentatives is greatly reduced. With an imaging system in place, a trainee can become pro
ductive in a week instead of months. 

3.5 ACCOUNTS PAY ABLE APPLICATION 

Organizations cend to think of their accounts payable operations as quite different from 
those of other organizations, despite the similarities in transaction types and accepted ac
counting principles. The common denominator, of course, is paper. 

3.5.l The Problems 

, 1 Each day invoices arrive in the mail and must be matched with original purchase orders 
and delivery receipts. A Fortune 500 company can pay one million bills or more every 

j . year for goods and services and can handle more than 80,000 invoices per month. An ac-
1 counts payable workload of this magnitude requires automation. 

Although financial application programs run on mainframe systems make purchase 
order infonnation available on line and eliminate some of the paper in accounts payable 
departments, a substantial number of invoices still remain on paper. The management of 
that paper continues to consume corporate resources and delay timely payments to ven
dors. Even without exceptions, it is not uncommon for vendors to wait three months or 
more for payment, with two months being the average wait 

In addition to coping with paperwork, some common problems accounts payable de
partments face include: 

• Incorrect or duplicate payments; 
• Invoices that get lost or left unpaid; 
• Failure to prioritize invoice processing to meet vendor payment terms and take ad

vantage of associated discounts; 
• Failure to match invoices with supporting documents; 
• Failure to answer vendor inquiries in a timely manner. 

3.5.2 The Solutions 

Although a mainframe can handle 90% of the transactions in an accounts payable depart
ment. it contributes little to resolving the remaining 10% of transactions, called "excep
tions." These are the transactions that involve out-of-file, misfiled, or lost paperwork. 
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Clerks can spend an inordinate amount of resources finding, routing, and fi nally process
ing the paper originals. 

Typically, the accounts payable process starts with the generation of a purchase req
uis ition for good~ or services. The purchasing department then reviews the available ven
dors, selects a vendor, and generates a purchase order , specifying the items required, 

1'-1 purchase prices, and shipping and billing infom1ation. When the goods arc shipped, the 
vendor mails the customer an invoice requesting payment The amount of goods received 
might be entered into the mainframe inventory control database, or the paper delivery re
ceipts might be filed in a storage cabinet, to be retrieved later whe n payment is requested . 

The accounts payable department, usually a centralized accounting function, re-
ceives the invoice and is responsible for matching at least three items: proofs for goods or 

1 services purchased, received, and billed. 
'! Most organizations have clearly defined policies and procedures to guide personnel 

I 
through m uch of this paper-intensive workload (Figure 3.5). Handling exceptions, how
ever, can cause significant delays in vendor payment because of the paperwork required 
and the number of people who need to get involved in resolving the problem. Some exam
ples of e xception cases include overshipment of goods, incorrect shipments, price discrep

f ancies, overbifiing, and duplicate invoices. 
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Figure 3.5 Typical accounts payable process. Source: FileNet Corp. 
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In addition to processing invoices from vendors, the accounts payable department is 
also responsible for processing such payouts as employee expense reports, rents, utilities, 
taxes, and other nonpurchase-related expenses. 

Procedures for controlling, monitoring, prioritizing, and hanaling exception cases 
can be automated with an imaging system. Invoices can be automatically matched with de
livery receipts. Wich immediate access to invoices and backup documentation, accounts 
payable personnel can provide better service to vendors on initial phone calls, without 
leaving their work areas. The following scenario illustrates how an exception case is re
solved with the aid of an imaging system. 

Invoices entering the accounts payable department are batch-scanned and date- and 
time-stamped (Figure 3.6). The scanned invoices are lhen indexed with vendor codes and 
routed to the appropriate accounts payable clerk. The clerk reviews the invoice and enters 
invoice data into the mainframe accounts payable system. In lhis case, internal checks 
show a difference between lhe billed amount and the purchase order amount. Further in
vestigation reveals an item price discrepancy. The clerk calls the buyer for resolution and 
puts the invoice "on hold" for one week, using dte imaging system's holding queue. The 
clerk then moves on to the next invoice in the electronic in-basket 

Workflow software manages the storage, retrieval, processing, display, communica
tion, printing, and routing of alt information required to process work. After one week, the 
imaging system's workflow software automatically selects the problem invoice and routes 
it to the supervisor at a high priority. The invoice moves to the head of the supervisor's in
basket for processing. The accounts payable clerk is free to work on other activities, and 
the invoice is not lost or forgotten. 

Many times purchase orders, contracts, invoices, and receiving documents musl be 
matched up to assure that materials or services have indeed been received. The imaging 
system's workflow software provides a "rendezvous queue" that holds scanned documents 
until receipt of other appropriate supporting documents. The workflow software tracks 
outstanding items and notifies the accounts payable clerk when all documents have arrived 
or when the document has been on hold beyond its pre-assigned time limit 

In cases in which the various documents are scattered among several mainframes, 
the imaging software's terminal emulation capability allows clerks to look up vendor 
information in one ,or more of these systems to complete invoice processing. Because the 
imaging system can be integrated easily with mainframe accounts payable applications
often without requiring any changes to the mainframe programs- derks can access inven
tory and customer data, as well as document images of invoices, through multiple 
windows opened at the same workstation. This feature allows clerks to compare docu
ments from various sources without leaving their workstations. 

The workflow software also includes a variety of system-generated reports that al
low supervisors to monitor the productivity of each accounts payable clerk. This pem1its 
the reallocation of work among employees to balance their workloads. In addition, the im
aging system can produce an audit trail of documentation flow, which aids dispute resolu
tion with vendors. 
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52 Computerized Document Imaging Systems 

An added benefit of imaging systems is that they can retrieve documents for audit
ing purposes without disrupting the daily operations of the accounts payable department. 

3.6 INSURANCE PROCESSING APPLICATION 

Underwriting, which is one of the most critical functions in the insurance business, is the 
interface between the insurance company and the customer. IL is performed by either an in
dependent agent or a policy holder. It is the principal means by which insurance compa
nies gain new revenues and minimize risk. 

3.6.l The Problems 

The underwriting process usually requires an inordinate amount of clerical and profes
sional resources. Depending on the insurance product, client files can grow to include hun
dreds of documents. The files can be physically passed dozens of times between various 
professional and clerical personnel before a single application is fully processed. Paper 
files are often suspended in tubs while awaiting the arrival of other required documents 
and are not readily available to representatives handling customer requests. In addition Lo 
consuming a lot of space, even the best managed paper-based system makes the informa
tion in each file available to only one person at a time. 

Claims processing is another important activit}'. of insurance companies, and it usu
ally requires ongoing interaction with customers. Customer satisfaction is determined by 
the insurance company's speed and efficiency in processing claims, as well as by its abil
ity to accurately respond to questions about customer status. Tite insurance company's 
ability to perform in tbese areas detennincs whether customers stay with the insurer or 
transfer their business elsewhere. lf, for example, the insurance company administers the 
employee health care plan for a Fortune 500 company, employee dissatisfaction with the 
claims process could result in the loss of a sizable key account 

Prompt customer service can be difficult to achieve if paper files arc lied up in the 
claims department Such delays could result in duplicate files being created, f\lrther ex
tending work backlogs and possibly resulting in duplicate claim checks being issued. 

For customers who are independent agents, the tasks of the insurance company are 
to track the agents' state licenses and credentials and keep the agents up-to-date on lhe 
various policy types and services. All this work can add up to a major paper trail, which 
must be managed to ensure timely service and new revenues. Some insurance companies 
have licensed and contracted 20,000 or more agents and do business with them on a regu
lar basis. 

Annuities represent another booming business for insurance companies. This area 
also produces an incredible stream of documents, including: account and loan applica
tions; payment amount changes; withdrawal requests; account balance requests; fu nd 
transfers; name, address, or beneficiary changes; and numerous other documents associ
ated with pension plans. Literally millions of sheets of paper can be accumulated pertain-
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ing to "live" executive pension plans. In addition, every shift in the economy produces a 
Oood of phone calls from investors requesting changes in their annuity plans. 

3.6.2 The Solutions 

Voluminous ftles are digitized for permanent storage on high-capacity optical disks, where 
they can never be lost or misfiled and are accessible to multiple users simultaneously (Fig
ure 3.7). Workflow software can be programmed by the user to emulate and improve es
tablished paper-processing flows. 
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Figure 3.7 Typical claims process as handled by an imaging system. Source: FileNet Corp. 
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Some workflow software includes features specifically designed for insurance 
companies, such as the ability to rapidly group together documents into folders. The un
derwriter can browse quickly through the folders, marking or tabbing documents as 
needed to note important items, even magnifying hard to read sections, and electronically 
paper-clipping notes to any document or file. 
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An imaging system allows users to view portions of documents within a file, access 
a mainframe computer for additional data, and generate and automatically print form let
ters for routine requests or customized letters for unusual requests. All these tasks can be 
accomplished without clerks having to leave their workstations. 

Often insurance companies' information databases contain sensitive information that 
must be protected by law, such as HIV test results for AIDS. Imaging systems can provide 
multiple levels of password protection to control access to certain functions or files. 

Work:flow software can also manage the state licensing of independent agents, by 
keeping track of the receipt and status of all necessary documents and the distribution of 
documents to service representatives for processing. The software can generate custom re
ply letters, electronically annotate special conditions or circumstances in documents, and 
distribute correspondence from the agents. With all documents stored in digital fonnat, 
files are available anytime the agent calls to request status or other information. 

In the very competitive annuities market, insurance companies must struggle to 
maintain consistent profit margins and keep levels of customer service high-in the face 
of rising clerical costs for managing all the paperwork. An imaging system with automated 
workflow capabilities can facilitate processing of all the necessary documents, from initia
tion to final disbursement. The system can interface with the mainframe computer to track 
account balances, master indexes, and all the intervening documents. Complex transac
tions can be completed in parallel by several departments because each department has 
simultaneous access to the same information . 

. Sbme imaging systems also offer interfaces to facsimile, so transactions can be en
tered directly into the imaging system via fax transmission and confmned via fax, without 
creating additional paper records. 

3.7 LOAN SERVICES APPLICATION 

ln the last few years the recession, increased competition, and a plethora of variable-rate 
loan products have combined to shrink profit margins in the loan servicing industry. Lend
ers are being challenged to access documents more quickly in answer to a barrage of ques
tions from consumers regarding a wide variety of products. While striving to improve 
customer service, these institutions have also had to cope with escalating labor costs. 

3.7.1 The Problems 

Since economies of scale are important factors in determining loan servicing profitability, 
experts predict a trend toward greater industry consolidation in the years ahead. In the 
short tenn, however, lenders must attempt lo service larger volumes of mortgage, home 
equity, consumer, and student loans. Many long ago automated their operations with com
puters. But this step only automated about 10% of the information needed to support their 
business operations. The remaining 90% of information originates outside the organiza
tions and enters through the mail room. A huge volume of infonnation must be sorted, 
routed, processed, filed, retrieved, and refiled in original paper form. The collected infor-

Page 58 of 173



Imaging Applications 55 

mation does not readily lend itself to traditional daca processing; it is in the form of typed 
and handwritten documents, graphics, and photographs. 

Over the life of a mortgage or home equity loan it is not uncommon for the loan file 
to quadruple in size. And, because ru1 office can hold only a certain amount of paper files, 
the records mMagement center is often at a different location than the department requir
ing the documents. Off-site record storage substrultially increases file retrieval time. 

To further complicate matters, loan servicing activities are controlled by the avail
ability of documents in the loan folder files. A high percentage of loan documents are out
of-file when requests arc made--rumther clerk has the file. Sometimes two clerks are 
processing the same document without knowing what each other is doing. Overall process
ing time to complete departmental transactions is delayed by the lack of an organized and 
controlled document routing system. As a result, multiple copies of the same document are 
made to satisfy the requirements of several departments simultaneously, which frequently 
causes more confusion and delay, not to mention problems associated with detennining 
which copy is the most complete and updated. 

The ramifications of such file-processing inefficiencies CM be quite serious. Taxes 
and insurance might not be paid on time from escrow accounts, which might result in in
terest penalties 3Jld, in extreme cases, property liens. Also, prompt processing of insurance 
renewals Md policies is needed to protect lenders from loss. If complete, error-free loaJ1 
documents are not presented to investors in a timely manner, lenders could face interest 
penalties or cancellation. 

3.7.2 The Solutions 

M3Jly lending institutions are turning to advanced imaging technology to cope with the 
avalanche of paper and to increase staff productivity 3Jld responsiveness. 

Instead of having to locate, move, track, copy, box, ship, and refile paper-based loan 
files-often under extreme time constraints-the imaging system allows documents to be 
retrieved in seconds, so that responses lo customer inquiries can be handled quickly, effi
ciently, and economically. Imaging also leads to improved management of the volumes of 
paper required to process and track tax and insurance payments in a timely manner, red4c
ing the risk of penalties. 

Lomall Mortgage USA, holder of one of tbe nation's largest mortgage loaJl portfo
lios, valued at $20 billion, reports an improvement in document retrieval time from four 
and one-half days to 10 seconds, using an imaging system provided by FileNel Corp. The 
processing error rate for records management declined from 2.4% to 0.4%, while the unit 
cost per loan dropped from $1.85 to $1.39. With the streamlined workflow and efficiency 
provided by image processing, Lomas was able to reduce the staff headcount by half. 

3.8 CONCLUSION 

The potential of imaging technology to radically lransform· a business from a lethargic, 
marginally profitable operation to a thriving, highly profitable one has been amply demon-
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strated over the years. Examples abound from virtually every sector of the economy of 
companies that have improved performance and cut costs to stay competitive in dynamic 
markets. 

Improvements such as these are achieved by attacking one of the most persistent 
root causes of poor perfonnance: paper. Dealing with ever increasing volumes of paper is 
counter-productive. It forces organizations to maintain artificially large staffs and to con
tinually replace people who are lost to job stress or want to pursue more challenging ca
reers elsewhere. Paper slows response time to customer inquiries, which not only 
encourages customers to do business with competitors, but also prevents organizations 
from successfully pursuing new business opportunities. If allowed to continue, the limita
tions imposed by paper hamper not onJy organizational performance, but long term growth 
as well. 

Imaging systems can impose order on the chaos created by paper. In this sense, im
aging is not just a Lcehnology, but a key business strategy that can enhance an organiza
tion's future competitiveness-to say nothing of its short-term survival. 

---------···- .. --- -

I 
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Considerations for Mainframe-Based Imaging 

6.1 INTRODUCTION 

Since the 1960s mainframe computers have become a permanent fixture of most large cor
porations and government agencies, despite repeated predictions of their demise in favor 
of distributed computing and peer-to-peer networking via LANs. The sizable investment 
in software applications alone is enough to keep mainframes entrenched in many organiza
tions for the foreseeable future. 

According lo the META Group, a research firm in Westport, Connecticut, corpora
tions worldwide have invested $750 billion on software applications for IBM or IBM
compatible mainframes. And, despite the recession, users spent $2.6.6 billion in 1991 for 
14,000 new mainframes. According to Dataquest International, this represents a drop of 
6.4% from the previous year. 

In addition to being the only platform many companies trust to run their mission
critical applications, there are several other reasons why companies are not quite ready to 
jettison their mainframes. 

First, mainframes are capable of handling enormous transaction volumes-as much 
as 20,000 to 25,000 per hour-in addition to other applications, such as materials manage
ment, receivables, payables, payroll, and electronic mail. Adding document imagi!tg to the 
existing host environment is relatively easy and permits many corporations to further lev
erage their investments in mainframe systems. 

Second, because the mainframe offers a single repository, data is more readily con
solidated, updated, and protected. Moreover, access to the data is more effectively control
led. The same levels of data integrity and access control in a distributed environment 
require resource-intensive software and continuous vigilance on the pan of the LAN ad
ministrator. 

Third, the mainframe can help an organization keep pace with user application 
needs. Although centralized host environments have long been criticized for application 
backlogs, this is becoming a nonissue with the continued evolution of host-based com
puter-aided software engineering (CASE) tools and fourth-generation la11guages (4GL). 

91 
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The availability of such tools is also making the development of custom applications eas
ier and faster. Whereas users of microcomputers and workstations tend to rely on off-the
shelf software that is immediately available and provides a common feature-function set, it 
is the custom applications developed for mainframes that often translate into competitive 
advantage. 

Finally, over the years many organizations have developed a wealth of application 
code for their mainframes. Moving to a distributed systems architecture would mean re
writing or possibly throwing out major portions of that code. In most cases recompiling 
mainframe programs for a distributed environment is fraught with problems, making suc
cess difficult, if nol impossible. On the other hand, il is a relatively simple matter to run 
third-generation application code through a machine filter to prepare it for migration to the 
4GL environment. 

The question that begs an answer is why sales of mainframes have experienced slow 
growth in recent years. There are three reasons. First, slow growth is the natural result of a 
maturing industry. With the majority of batch processing demand largely satisfied, full.Ire 
growth will come primarily from customer service and from vendors meeting the increas
ing demand for information processing and office automation applications, such as docu
ment imaging. 

Second, the role of the mainframe is changing. It is evolving from a back office, 
number-crunching behemoth to a highly flexible. intelligent hub for corporate networks. In 
fact, the emphasis of vendors, including IBM and Unisys, is on improving the connectivity 
of their mainframes for enterprisewide computing. There are several components to this 
concept, including: 

• Client/server computing, in which uNIX-based mainframes act as information hubs, 
serving the diverse needs of all departments; 

• Mainframe channel extension over WAN facilities that support network-routing ca
pabilities for resource sharing and disaster recovery; 

• lnteroperability between the host envirorrrnents of different vendors, such as Unisys 
connectivity to IBM's SNA. 

When lhis emerging role of mainframes is better understood and appreciated among 
users, mainframes will again experience healthy sales, although probably not-on the scale 
witnessed in the early to mid-1980s. Already, however, mainframes are supporting docu
ment imaging applications, including those of Amdahl, Bull HN [nformation Systems, Hi
tachi Data Systems, IBM, Tandem Computers. and Unisys. 

Third, the recession has affected the sales of mainframes in recent years, as it has for 
other types of computer and communications products. And, while fewer mainframes have 
been sold, they are also getting more powerful and less expensive, giving buyers more 
bang for the buck. According to a report by the research firm Computer lntelligence, the 
power of mainframes in terms of millions of insJructions per second (MIPS) tripled be
tween 1988 and 1991. 
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However, a more imponant measure of performance, from an imaging perspective, 
is total system bandwidth. This refers to two things: the amount of data that can move 
across the system's backplane (the computer's major internal communications path) and 
the total input/output bandwidth of the system for network and peripheral connections. 
When optical fiber is used for the backplane, internal throughput is measured in terms of 
gigabits per second, instead of megabits per second, which is used with conventional me
tallic backplanes. 

A variety of fiber-optic channel extenders are available to support high-speed con
nectivity between the mainframe and remote peripherals and networks. Channel extenders 
based on the FDDl provide host-to-host or host-to-LAN connectivity at up to 100 Mbps. 
Channel extenders based on the high-speed serial interface (HSSl) provide the same type 
of connectivity at up lo 52 Mbps. And channel extenders that suppon T3 offer connectiv
ity between the hosts and remote peripherals at up to 44.736 Mbps over the WAN. 

The T3 channel extender allows the mainframe to support multiple sites over high
speed lines, such as Tl and T3. When the host needs lo corrununicate with a remote pe
ripheral, it encapsulates the data in a packet, along with the target device's subchannel 
address, and routes it' to the extender serving the remote site (Figure 6.1 ). In a full mesh 
network of channel extenders connected by T l or T3 lines, switching channel extenders 
pennits traffic to be automatically routed around failed communications Links. 

Figure 6.1 Wide-area channel ne1wotking. 

Hosl 
8 

The performance and networking capabilities of today's mainframes have vendors 
recasting their machines as LAN seivers, performing such rudimentary services as file 
storage, print serving, and backup services. 

I 
I 
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6.2 ROLE OF THE MAINFRAME 

In supponing high-volume document imaging applications, the mainframe cssemially pcr
fom1s the functions of a file server and workilow manager. As a file server. the mainframe 
is functionally positioned at the center of the documcm•imaging system; it coordinates the 
activities of the system's major components and manages vast amounts of imaged docu
ments generated by the workstations. Titc mainframe receives new imaged documems 
from scanner-equipped workstations, distributes processing tasks LO individual worksla· 
tions. collects the results, and pcrfomts any necessary file consolidations. 11le mainframe 
also receives user requests for display, prim, facsimile, and other processing functions. 

As a workfiow manager, the mainframe matches documents in need of processing 
with the appropriate or next available workstation operator. Routing is determined at the 
time the document imaging system is configured (or operation and is based on such factors 
as user profiles, which describe the categories of work each user is trained to handle. Al
temalivcly, the supervisor can create or change the user profiles to balance the work load. 
Either way, the workJlow manager uses this infom1ation, along with infonnation provided 
by indexing, to determine who processes what documents. To keep track of work in pro
gress, the workHow manager maintains a processing history for each document, which is 
available for display at an operator's or supervisor's workstation. 

In addition to functions for queuing and routing documents, workflow management 
can also include such functions as user- and document-access security, and support for 
backup and recovery procedures. 

6.3 MAINFRAME IMAGE SYSTEM COMPONENTS 

High-volume image processing and distribulion in the mainframe environment involves 
the use of many types of equipment ll1at are already used to support existing applications. 
In addition to the mainframe itself, these i11clude tenninals or workstations, printers, com
munications com rollers and LAN or WAN connections, and magnetic and optical storage. 
Of course, the document imaging application must include a high-speed scaru;ier, which is 
the one piece of equipment that usually needs to be added to a workstation. 

6.3.1 Workstations 

Most workstations will be used for viewing imaged documents. There are a variety of 
monitors available for lltis purpose. Color display monitors from 14 in to 20 in can display 
up to 256 colors s imultaneously. These arc useful for image applications that include an
work, color photographs, or CAD/CAM drawings. Otherwise, high-resolution gray-scale 
or monochrome monitors arc adequate for most document imaging applications. 

Monitors arc available in portrait or landscape orientation. Titere arc full-page por
trait monitors that are vertically oriented to provide a maximum viewing area of 8.5 by 
l 1.8 in. Portrait monitors nrc used when it is imponant that the user be able to view an en
tire page of an imaged document at one time, rather than having to scroll to view portions 
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of a page. Most monitors are horizontally oriented, or landscape. A virtual requirement for 
viewing engineering models, blueprints, and CAD/CAM drawings, a landscape monitor 
also provides a number of viewing oplions for !he display of data and images (Figure 6.2). 

r:n11~ 
Image Image Image m B Image 

All Image Data/Image 
All Image Dual Image Dual Image Data/Image 

with overlay wiUloverlay with ovel1ay 

Figure 6.2 Data and image display options on landscape monitors. Source: IBM Corp. 

Split-screen landscape monitors can display coded data and imaged documents side
by-side in separate display areas, allowing users to view host application and image ses
sions simultaneously. 

In the IBM environment a display configuration called the dual-headed configura
tion has two monitors sharing the same workstation. Certain IBM monitors (models 8506 
and 8508), when used for image display, do not permit the simultaneous display of host 
application coded data. This requires a second display monitor attached lo the same work
station or a separate IBM 3270-series terminal (Figure 6.3). 

6.3.2 Scanning Equipment 

• The scan workstation provides the means of capturing paper documents electronically. 
Capture can be performed either in a batch mode, in which all pages arc continuously 
scanned with high-speed equipment, or interactively, with the pages being scanned and 
viewed individually. Interactive scanning allows users to display documents on the screen 
to check resolution and alignment and then make equipment adjustments prior to the high
speed batch scanning of similar-quality documents. 

An optional component of the scanner is software that provides OCR. This software 
allows the scanner to read and extract typed data from the imaged documents--thc entire 
page or particular zones-and convert it into ASCil text or a supported word processing 
format for editing at the workstation. Most sLandard type fonts are supported by the OCR 
software, including ,those printed in dot matrix fonnat. OCR software flags characters it 
cannot recognize with a symbol such as the pound sign (#) so lhc operator can easily find 
!hem and make the corrections manually. OCR software can even be "trained" to reco&
nize fonts or nonstandard symbols it does not normally support. This is done by scanning a 
training page containing such fonts and symbols and entering a string for the OCR pro
gram to use when it encounters them during scanning. 
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Figure 6-3 IBM's dual-headed monitor configuration. Source: IBM Corp. 

Mainframe-based imaging systems excel at high-volume transaction processing. 
Th.is starts with the rapid automatic capture and indexing of paper documents. The scanner 
can include the capability to read bar codes and imprint the sequence number on each im
age. Another advanced capability of high-speed scanners includes duplex scanning wilh 
single-pass transport. T~is allows two-sided pages to be scanned in a single pass. Without 
this capability, the page is flipped over and then rescanned. Either way, sides one and two 
are marked as such, and the images are collated by the system. 

Output from the high-speed scanner can be used as input by the imaging system's 
folder application. This application uses a batch storage process to index and store docu
ments and optionally route them for processing through workflow queues. 

Other technologies can be combined with scanning to funher automate document 
processing. Transaction-intensive environments, such as the banking industry, need very 
sophisticated systems for check processing. The discrete steps that must be performed in
clude capturing the image; performing character recognition, endorsement, and encoding; 
and sorting the documents into separate pockets. The NCR 7780, for example, accom
plish.es this by performing high-speed magnetic ink character recognition (MICR) and 
OCR, enabling the system to interpret the code lines on a documenL The NCR 7780 also 
uses character amount recognition (CAR) technology, which allows the system to scan, 
read, and store handwritten numbers on a document. 

1 
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In addition, the NCR system perfonns "power encoding," which allows a large num
ber of documents to be encoded at high speed. The NCR 7780 captures images, perfonns 
recognition and encoding, and endorses checks without the need for operator interaction. 
In the power encode mode, the NCR 7780 can process full payments as well as minimum 

' payments at rates up to l0,000 transactions per hour. 

6.3.3 Printers 

Band printers, which are capable of operating at 70 lines per minute and more and use fan
' folded paper, are common in mainframe data processing environments; but most imaging 

applications require the high resolution of a laser printer. A variety o( laser printers, desk
top and system-oriented, are supported by mainframe-based imaging systems. 

Since document imaging systems are used ostensibly to eliminate paper, when print-

!
• ing is necessary, a conventional desktop laser printer offering 300-dpi resolution should be 

adequate for most applications. For image applications that demand higher resolutions, 
such as commercial publishing, 600-dpi, 800-dpi, 1000-dpi, and 1200-dpi printers are 
available. 

l Lasennaster Technologies ' Unity 1000, for ex.ample, is a multiplatfonn printer that 
provides 1,000-dpi printing in minicomputer and mainframe environments (and also sup
ports Macintosh and IBM-compatible PCs). The printer includes an internal hard disk with 

· .135 preinstalled typefaces and features an Ethernet cx.pansion port, automatic port switch
' ing, and halftone enhancement technology, which improves the appearance of halftone im
. ages by providing increased gray levels al higher screen frequencies. 

Such high-resolution printers typically cost two to lO limes that of a 300-dpi laser 
:printer, which averages $2,000. Printer economics will change significantly in 1993, how

. ever, when Hewlcu-Packard releases its 600-dpi desktop laser printer. The price tag is ex
pected to be under $3,000. 

Most laser printers handle both standard and legal-size sheets, although a few print
! 'crs that are based on RISC architecture, from QMS and others, output documents measur

ing up to 11 by 17 in at 20 pages per minute. 
If color is important, there arc a variety of color printers, starting at $5,000, that print· 

up to seven colors by thermal transfer or ink on plain paper, with a resolution of 300 dpi 
and better. 

While most desktop printers perfonn at four to eight pages per minute, a printer in 
the mainframe or LAN environment would have to perform at 20 to 30 pages per minute, 

, :possibly more. There are aew laser printers that can output 100 pages per minute with a 2 
million-page per month duty cycle. Such a printer, the 300-dpi HP-FIOO Jumbo Jet, is 

.:available in Europe. Developed by Hewlett-Packard and marketed by Fareham, Hamp
!shire-based European Business Group Ltd., the Jumbo Jet supports all major mioicom
.puter and mainframe hosts . 
. ;: Users can print imaged documents in a variety of ways; they can print a single page 
*om a folder, the entire folder, or several folders in batch mode. Not only can individual 
I 'Pages be printed, document-related notes, annotations, and document fonns within a page 
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can also be printed. Print commands are selected from a menu at the view workstation. 
When set by the supervisor. a print request banner identifying the job owner is printed 
with each job. The supervisor can modify the list of print jobs, release jobs from queue, 
and inquire as to the status of jobs. The supervisor can also prefetch documents during 
nonpeak hours for high-volume retrieval and printing requirements. 

6.3.4 Communications Controllers 

The mainframe environment is no longer isolated from the rest of an organization's com
puter resources. In fact, an enterprise can greatly benefit when mainframe image applica
tions can be extended via the wider connectivity offered by LANs and carrier-provided 
facilities. LAN support is a fearure that is now available with most communications con
trollers or front-end processors, as is X.25 and, increasingly, frame relay. 

Communications controllers are devices that sit in front of lhe mainframe and con
trol access to a relatively limited number of ports. The communications controller can pro
vide connections to remote communications controllers at other hosts via such 
carrier-provided services as X.25 and frame relay, or private facilities such as Tl. 

Via plug-in interfaces, communications controllers can provide access to both Eth
ernet and token-ring LANs. In addition to token-ring support, IBM's 3745 communication 
controllers, for example, support Ethernet LANs that run the transmission control proto
col/internet protocol (fCP/IP). This enables Ethernet-attached workstations to access IBM 
host resources, such as database information and applications, and pro"'.ides backbone sup
port for connecting Ethernet LANs across an IBM WAN. The 3745 also provides access to 
frame-relay networks, which provide more efficient data transport than Tl alone. 

Another type of communications controller found in the mainframe envirorunent is 
the front-end processor (FEP), which provides more configuration flexibility. The front 
end is connected di.reedy to the mainframe, while the back end provides connections to 
various communications channels. The controller transmits and receives messages, assem
bles and disassembles packets, and detects and corrects errors. Io the LAN environment, 
these functions are provided by the network adapters. FEPs also perform polling. allowing 
a large number of devices to share a relatively small number of mainframe ports. 

FEPs provide systems network architecture (SNA) connectivity over services like 
X.25 and frame relay via routers. Of the two services, frame relay is preferred for image 
traffic. The FEP passes the SNA traffic to the router, where it is encapsulated in the frame 
relay protocol. At the remote location another router performs the process in reverse. 

6.3.5 Storage Facilities 

Although desktop, LAN, and mainframe imaging systems use essentially the same mag
netic and optical media for storage, there are some storage configurations used more often 
in the mainframe envirorunent that can effectively support document imaging applications. 
These include magnetic tape and optical libraries, as well as direct-access storage devices 
(DASD) and redundant arrays of inexpensive disks (RAID). 

..., 
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6.3.5.1 library Facilities 

High -end library storage facilities are complete installations potentially consisting of 
thousands of individual tape cartridges or optical platters, which a.re retrieved by robots. 

IBM, for example, offers iL~ 3496 Tape Library Dataserver, an automatic loading 
tape cartridge retrieval system. The Dataserver consists of an enclosed structure along 
which a robot runs. Up to 64 tape transports can be attached along one side of the enclo
sure. From 5,660 to 18,910 cartridges can be installed-and aper.ate unattended-up to 14 
mi from the host, through the use of fiber-optic channels available under Escon. 

IBM's online optical disk subsystem, the 3995 Optical Library Dataserver, can store 
up to 181.6 GB of images and other information on erasable optical platters. This is a 
greatly expanded version of the optical jukebox used on LANs. 

IBM is not the only vendor who offers library storage facilities. StorageTek offers 
products for robotic tape libraries. The company also offers Expert Library Manager 

• (ExLM), a software product that automates movement of tape cartridges used in its 4400 
and 9310 automated cartridge systems (ACS). Cartridges are exchanged at a rate of 175 
and 350 cartridges per hour, respectively. 

Another StorageTck product, ExtendedStore, is a library that archives tapes contain
ing less frequently used data. The product does not include tape drives. ExtendedStore, 
which can handle about 6,000 tape cartridges, keeps the data available for easy access. 
When data from ExtendcdStore is needed, it is moved via StorageTek's pass-through port 
system to a standard library, which has an attached tape drive from which the data can be 
read or written. 

For companies with less voluminous storage needs, StorageTek offers TimbcrWolf 
and WolfCreek, smaller-capacity libraries that handle 500 and 1,000 cartridges respec
tively, with a cartridge exchange rate that starts at 350 per hour. Each product can be up
graded in increments of 500 cartridges and can be attached to any StorageTek libr.ary. The 
open architecture of the StorageTek products makes them compatible with numerous IBM 
and non-IBM vendor platforms. 

For organizations that want to file their image documents separately from other cor
porate data, there are tape jukeboxes that accommodate 10 to 20 tape cartridges. When. 
8mm tape cartridges are used, a tape jukebox of 10 cartridges can store 50 GB of image 
files . These units allow users to automate unattended backups and recoveries. 

Sheer storage capacity is an important difference between the disk and tape media 
typically used in the PC and mainframe (and LAN) environments. With regard to tape, 
several vendors offer the new 8mm magnetic tape systems, which provide up to 5 GB of 
storage capacity per cartridge. Such systems have a data transfer rate of 500 KB per sec
ond and a search rate of 37.5 MB per second, allowing any image file on a 5-GB cartridge 
to be located within 85 seconds. 

These 8rnm tape systems use the licensed technology developed by Exabyte, which 
is the lone supplier. The ISO recognizes Exabyte's 8rnm data format-used in its 
EXB8200 8mm Cartridge Tape Subsystem-as a worldwide standard. When used with an 
optional data compression module that is based on IBM's improved data recording capa
bility (IDRC), 5 to l compression is available, which the user can tum on and off. When 
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on, a single 8mm cartridge can have a capacity of 25 GB, making such systems viable al
temati ves to more expensive optical disk technologies. 

Vendors are enhancing the file search capabilities of 8nun tape systems. Winchester 
Systems, for example, offers Flash8mm, which incorporates Touch Technologies' Dy
namic Tape Accelerator to increase backup rates by allowing the tape to stream in one di
rection continuously, instead of back and forth, in the manner of reel-to-reel tape systems. 

With price performance continually improving, 8mm tape systems are migrating 
from mainframe, midrange, and LAN environments down to the work group and individ
ual user levels. There, they are replacing the long popular quarter-inch cartridge (QIC) 
tape systems. 

6.3.5.2 Direct-Access Storage Device 

Another type of storage facility commonly found in mainframe and midrange environ
ments is the direct-access storage device (DASD), originated by IBM. Although the mar
ket for DASD is dominated by IBM, there arc several third-party DASO suppliers, 
including EMC, IPL, Memorex Telex, and StorageTek. 

In essence, DASO provides consistently fast access to data, regardless of its location 
in massive databases. Typically, the available storage space of OASD is allocated to spe
cific applications, so that frequently used information is made immediately available. Less 
frequently used information is stored on less expensive archival media.. Tn an imaging ap
plication, for example, active documents and file folders would be stored on DASO for 
quick retrieval, while inactive files might be stored on magnetic tape. Files that are consid
ered closed would be permanently stored on optical media, such as WORM disks. 

Organizations that use DASD also most likely use IBM's Database 2 (DB2), a rela
tional database management system. (IBM recommends DB2 for use with its ImagePlur 
document imaging systems.) However, the problem with DB2 is lhat it has a large appetite 
for DASD space. Considering the storage requirements of image files, any needless use of 
DASO space can g,-eatly inflate the cost of imaging operations. According to a 1991 sur
vey by Candle Corp., DB2 wastes large amounts of DASO space at an annual cost of be
tween $40,000 and $100,000 per organization. On very large systems the cost of wasted 
DASD space can run into millions of dollars. 

Not coincidentally, Candle offers a utility program that generates a financiaJ analysis 
of how much money the DB2-allocated space that goes unused costs to maintain per 
month and recommends ways to reclaim unused DASO space. Th.is is particularly useful 
because IBM's DB2 provides no way to determine the amount of storage space tl1at is 
over-allocated or unused. The utility, OB/DASO, also provides an automatic allocation 
feature, which allocates the available space more efficiently, freeing database administra
tors from the time-consuming, laborious task of manually reallocating DASD space when 
they do discover unused DASD. 

IBM does offer system-managed storage (SMS) products to assist database adminis
trators in managing DASO use, but they do not support OB2 files . This forces database ad
ministrators to use third-party DB2 DASD management solutions. 
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DB/DASD does not, however, compress the database or otherwise reduce the 
amount of storage space that 082 takes up. For these tasks database administrators must 
tum to products like 082 Reduce. from Boole & Babbage, and Shrink/DB2. from Sterling 
Software. These products compress 082 iablcs during the read/write process Crom and to 
DASO so the tables lake up less space. But the products do not address the problem of 
how to reduce the amount of unnecessary space allocated to 0132. Instead, they reduce the 
amount of space a panicular 082 application uses within the allocated 082 data partition. 

For example, an image database might reserve 40 MB of 01\SD space at the time is 
set up. The actual 082 lilcs might take up only 20 MB when the database is put into op
eration. With compression that 20 MB might be squeezed into 10 MB-but there will still 
be the original 40 MB of DASO reserved for DB2 that cannot be used for image docu
ments and files. This means that the effective use of DASO requires both a management 
utility and a compression product. 

For disruptions caused by internal problems, there are three recovery techniques 
commonly used with DASO: journaling, checksum, and mirroring. Journali11g is a system 
function that provides an audit trail of activity on physical files. It allows users to save 
flies faster by saving only changed records and provides recovery of individual files to the 
point of failure. 

Checksum protection is a system function that can help avoid a time-consuming sys
tem reload, even when a failed disk drive must be replaced. The system is able to recon
struct the data on any failing drive on the checksum set after a single drive failure. 

Mirroring provides automatic duplication of data on separate storage devices. This 
ensures that the system wilJ continue to operate and the data will remain complctely intact 
when one of the devices fails. This approach allows users lo keep the system available 
during and after DASO or other storage hardware failure. reducing or eliminating down
time for repair or recovery. Ilowevcr. mirroring does not eliminate the need for backup or 
guarantee continuous, uninterrupted operation. Nor does it make journaling obsolete. In 
fact, mirroring uses twice as much DASO, which i$ already expensive. 

Channel extenders can suppon remote DASO over a metropolitan area, via hlgh
speed private lines or carrier-provided services, or in campus network facilities, via such 
interfaces as FDDI, HSSI, or 1'3. These arrangements allow DASO to reside in remote lo- . 
cations as far away as 8 to 10 km, which, in tum, permits DASD to be used for electronic 
vaulting. In electronic vaulting a duplicate image of local DASO is maintained at a remote 
site to act as backup system. 

6.3.5.3 Redundant Arrays of Inexpensive Disks 

Redundant arrays of inexpensive disks (RAID) is an emerging storage teclmology de
signed to address the data reliabilily deficiencies of DASO. fn essence, a RAJD conligura
tion consists of multiple small disks. lnstead of risking loss from a crash that could wipe 
out all of the image documents and files on one high-capacity disk, an organization can 
use RAID to distribute the image files and documents across multiple smaller disks (Fig
ure 6.4). 
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Single Actuator 

Figure 6.4 Concept of redundant amiys of inexpensive disks. 

More Actuators 
Provide 

Improved Throughput 
and Reltability 

RAID configurations are as applicable to workstations and LANs as they are to 
mainframes. While more economical safeguards are available, the mission criticality of in
formation stored on mainframes often makes RAID more relevant for that environment 
than workstations and LANs. 

RAID devices use a software technique called striping, which spreads data across 
multiple disks. Multiple small disk drives operate with a single controller and appear to the 
hosl system to be a single logical disk drive. 

There are no standards for RAID, but there is general agreement in the industry 
about the configurations and the functionality associated with each configuration. Gener~ 
ally, the RAID configurations fall into the following categories: 

• RAID Level 0 products are technically not RAID products at all, since they do not 
offer parity or error-correction data, which would provide redund;mcy in the event 
of system failure. Although data striping is performed, it is accomplished without 
fault tolerance. Data is simply striped, block by block, across all the drives in the ar
ray. There is no way to reconstruct data if one of the drives fails. 

• RAID Level l products duplicate the data that is stored on the separate disk drives. 
This mirroring approach ensures that critical files will be available in the event of in
dividual disk drive failures. Each disk in the array has a corresponding mirror disk 
and the pairs run in parallel. Blocks of data are sent to both disks at the same time. 
Highly reliable, Level l products are also costly, since every drjve requires its own 
mirror drive, which doubles the hardware cost of the system. 

• RAID Level 2 products distribute the code used for error detection and correction 
across additional disk drives. TI1e controller includes an error-correction algorithm, 
which enables the array to reconstruct lost data if a single disk fails. As a result, no 
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expensive mirroring is required. But the code does require that multiple disks be set 
aside for the error-correction function. Data is sent to one array disk at a time. 

• RAID Level 3 products store user data in parallel across multiple disks. The entire 
array functions as one large logical drive. The parallel operation is ideally suited to 
supporting imaging applications that require high data transfer rates when reading 
and writing large files. RAID Level 3 is configured with one parity (error-correc
tion) drive. The controller determines which disk has failed by using additional 
check information recorded at the end of each sector. However, because the drives 
do not operate independently, every time an image tile must be retrieved all of the 
drives in the array are used. Other users are put into a queue. 

• RAID Level 4 products store and retrieve data using independent writes and reads to 
several drives. Error correction data is stored on a dedicated parity drive. In level 
four, data striping is accomplished in sectors, not bytes (or blocks). Sector-striping 
offers parallel operation; reads can be performed simultaneously on independent 
drives, thus allowing multiple users to retrieve image files at the same time. How
ever, multiple writes are not possible. TI1e parity drive must be read and written to 
for each write operation. 

• RAID Level 5 products interleave user data and parity data, which are then distrib
uted across several disks. Because data and parity codes are striped across all the 
drives, there is no need for a dedicated drive. This configuration is suited to applica
tions that require a high number of input/output operations per second, such as trans
action processing tasks that involve writing and reading large numbers of small data 
blocks at random disk locations. Multiple writes to cach·disk group are possible be
cause write operations do not have to access a single common parity drive. 

RAID Levels l through 5 enable lhe array to recover data from a single failed drive, 
but not from two failed drives. Some vendors are working on additional RAlD levels to in
crease data security and throughput. One of these, RAID Level 6, can recover from a dou
ble-disk failure. 

For document imaging applications within a work group, a RAID Level 0 configura
tion might be appropriate, since it supports high data rates for very large files. If continu~ 
ous availability is a requirement, fault tolerance becomes more important, in which case 
RAID Level 1 is a better solution. But RAID Level 5 is more economical. 

IBM is one of several storage technology vendors supporting the RAID concept. 
IBM's RAID Level 3 configuration for the RS/6000 workstation, for example, includes as 
many as 40 5.25-in enhanced small-device interface (ESDI) disk drives, which operate at a 
sustained data rate of 18 MB per second. 

6.4 IMPLEMENTATION ISSUES 

For many organizations, adding or integrating document imaging applications with exist
ing data processing applications makes good economic sense. However, this decision must 
rest on other factors as well, such as: 
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• The degree to which exisring applications can benefit from document imaging and 
rhe extent to which existing workflows must be redesigned to accommodate a main
frame-based solution; 

• The load already being handled by existing data processing resources; 
• Availability of spare disk space, memory, and off-line archival facilities to accom

modate and protecc the image files, as well as the management software; 
• Availabilicy of network facilities or spare bandwidth to accommodate the transport 

of image Wes between corporate locations and provide alternate routing in case of 
network failures; 

• Availability of in-house staff to develop routines for specialized document process
ing, using APis; 

• Continuity of data processing staff in following through- from design to implemen
tation of a mainframe-based imaging system. 

While adding or integrating image applications to existing data processing applica
tions might seem economical initially, adding the necessary resources to implement docu
ment imaging can raise the price considerably. Proper planning will reveal all costs at the 
start, preventing cost overruns that can damage the credibility of the project and the people 
involved. 1ne organization might benefit from a workflow study and resource audit, per
formed by an outside consultant or the professional services group of an imaging system 
vendor. 

6.5 CONCLUSION 

The mainframe has proven itself a reliable platform for mission-critical applications. Far 
from being ready to scrap their mainframes, many companies are looking for ways to ex
tend their investments in hardware and software by taking on additional enterprise wide ap
plications. For many companies, document imaging fits the bill. 

Incorporating document imaging into the existing host environment can be relatively 
easy with proper planning. And-compared to the up-front cost of equivalent amounts of 
processing power, memory, and disk storage in a distributed environment of microcomput
ers, workstations or both- implementing an imaging system with existing data processing 
resources can be economical as well. 

The mainframe offers the advantage of a .single repository where access to sensitive 
information can be controlled and data can be consolidated, updated, and protected more 
readily than in a distributed-computing environment. With the aid of CASE tools, 4GLs, 
and APis, data processing staff can keep pace with special image processing and manage
ment requirements, which, in tum, often translate into competitive advantage. With ven
dors emphasizing the connectivity and interoperability aspects of their systems. the 
mainframe is rapidly evolving into an enterprisewide information hub that is fully capable 
of supporting a wider range of applications, including document imaging. 
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IBM Imaging Systems 

7.1 INTRODUCTION 

Despite declining revenues in recenL years, a 10-year low stock price, loss of its triple A 
credit rating and continued staff reductions, IBM Corp. is still the world's dominant com
puter manufacturer. Its hardware offerings span Lhe three major business platforms: main
frame, midrange and microcomputer. With many business applications moving off the 
mainframe and onto the other platforms, IBM has had to depend more on the growing out
sourcing and systems integration markets, where its revenues grew almost 35% in 1991. 
IBM also offors a number of software products that together have experienced modest 
revenue growth. This emphasis on service and software bodes well for IBM's success in 
the document imaging systems market. Another bright spot in lBM's product portfolio are 
its token ring networks, which have finally readied market parity with Ethernet. 

7.2 IMAGING SYSTEM OFFERINGS 

IBM's imaging systems span the three major hardware platforms. The ImagePlus family 
allows users to tie a number of products Logether to interact with existing business applica
tions, whether implemented at the work group or enterprise level. 

For mainframe environments, IBM offers the systems applications architecture 
(SAA) ImagcPlus multiple virtual storage/enterprise systems architecture (MVS/ESA), 
which supports high-volume operational and production applications, providing large or
ganizations with centralized, enterprisewide document, folder, and workflow management 

For midsized businesses or large departments, IBM offers ImagePlus/400 for Appli
cation System/400 (AS/400) environments. The TmagePlus/400 is designed for medium- to 
high-volume document storage and retrieval, automated workflow processes, and integra
tion with other business applications_ The ImagePlus/400 system takes advantage of the 
IBM SAA ImagePlus Workflow Application Facility/400 and ImagePlus workstation pro
grams, as well as AS/400 hardware and software. 

107 

l 

! 
' · 
I 

I , 

Page 77 of 173



I I 

108 Compulerized Document Imaging Systems 

For PS/2 LAN-based environments running OS/2 Extended Edition (OS/2 EE), IBM 
offers SAA ImagePlus/2. Jointly developed by IBM and Eastman Kodak, ImagePlus/2 is 
designed to meet low-volume needs of departments in large organizations, as well as the 
needs of small- to medium-size businesses that handle several hundred documents dai ly. 

Although IBM would prefer that its customers use OS/2 in conjunction with lmage
Plus/2. it offers a version of the workstation program that operates under DOS. The DOS 
version is command driven, whereas the OS/2 version uses Presentation Manager with full 
SAA-compliant screens. At this writing, IBM has demonstrated a version of ImagePlus/2 
that works under Windows 3. l. The primary advantage of using OS/2 is that it offers pow
erful multitasking capabilities and the ability to window multiple sessions. For many im
age applications this is an important capability to have. 

The components of an ImagcPlus system are lhe same as those found in most other 
vendors' systems: scanner, display workstations, storage devices, and printer. The system 
application software implements folder and workflow management. Optional components 
include facsimile, OCR, and bar code recognition. 

For users who want to manage image documents and workflow under IBM's UNIX
based Advanced Interactive Executive (AIX) operating system, IBM recommends Im
ageSystem, whjch is offered by Image Business Systems, an IBM business partner. 
ImageSystem works on IBM's RISC System/6000 processors and uses the PS/2 as a high
function image workstation. 

A related IBM offering is the ImagePlus high-volume transaction processing system 
(HVTPS), which provides high-volume image processing for medium to large financial in
stitutions with MVS/ESA environments. Normally, the ImagePlus systems do not read and 
interpret the contents of documents, but the HVTPS is an exception-it reads written 
amounts on checks. The product extends image processing to IBM's check-processing 
control system to provide faster, more efficient financial document handling capabilities. 

7.3 IMAGEPLUS OVERVIEW 

TI1e high-end ImagePlus system operates on IBM System/370 or System/390 processors 
I , capable of running MVS/ESA. Four system components run on the host processor: 

• Folder Application Facility (optional), which includES the Folder and Workflow Ap-
plication, Folder and Document Management APis, and Document Services APis; 

• Object Distribution Manager; 
• Data Facility Product (DFP) Object Access Method (OAM); 
• Optical storage subsystem. 

7.3.l Folder Application Facility 

The Folder Application Facility is a panel-based, menu-driven, front-end application. It 
automates the traditional systems of filing, retrieving, and processing documents and fold
ers and offers online help. 

l 
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7.3.1.1 Folder Management 

The Folder Management function of the Folder and Workflow application maintains On
line information about each document, once the ImagePlus system identifies the docu
ment. It also provides an indexing function for images, as well as folder and document 
security-level assignment functions. 

Users can create unique identification schemes for storing scanned documents (im
age objects 1

) in electronic file folders. lhey can choose from any number of ways to iden
tify folders, including an account number, customer number, student number, part number, 
or claim number. In addition, the folders can be categorized by type, such as graduate and 
undergraduate student folders. The folders can be subdivid~d with file tabs. For example, a 
student's folder can be subdivided by such tabs as "Admission and Application," "Medical 
Records," and "Academic Transcripts," so users can access appropriate records quickly. 
When the tabs arc used to identify and retrieve specific records, they can be displayed side 
by side with related data files. 

With a secondary indexing function, users can consolidate up to three different 
folder types under one heading, and they can list all folders grouped under a particular sec
ondary index. Users can give each folder type a default value that specifies the folder de
scription and security level. Separate security levels can also be given to each document in 
a folder. 

The Folder and Workflow application provides users with a variety of maintenance 
options to view and modify image objects and the information about image objects. Folder 
processing can be suspended at any time, if a user needs to wait until more information 
can be supplied or additional action taken. When !.he additional information-a delayed 
form or signature, for exa~ple-bccomcs available, the user can resume processing at the 
point at which it was suspended. 

The Folder and Workflow application allows batch storage processing of many 
documents at once. The batch storage process consists of validation, storage, and index 
v.pdating, as well as document purge or delete from storage. The input to the batch process 
is usually provided by the high-speed capture subsystem of the Object Distribution Man
ager, which scans and stores documents in high volumes. 

7.3 .1.2 Workflow Management 

The Workflow Management function of the Folder Application Facility automatically 
routes documents to the various operators, based on categories of documents and defini
tions. The categories are established in the user profiles created by supervisors at the time 
the ImagePlus system is configured for operation. When the imaging system is opera
tional, users are only given work that is defined in their profiles. This feature can, for ex
ample, prevent inexperienced users from getting high-priority work or prevent users from 

1 
An object is anything a user can manipulate as a single unit, such as an icon, fonn. window, text. font, 

graphic, image, or fonnaued data 
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getting work that is more approprialely handled at a higher level of decision making. The 
function also tracks the status of work awaiting processing. 

The supervisor functions that create user profiles can also be used to grant supervi
sory authority or folder-routing capabilities to users and to view and manage various work 
queues. To enhance security, a sign-on feature prevents a single user from signing onto the 
imaging system at multiple workstations. The system can validate passwords to allow only 
authorized personnel access to the Folder and Workflow application. 

7.3 .1.3 Application Programming Interfaces 

The optional Folder and Document Management APls are a collection of programmable 
commands that provide the functions for indexing, retrieving, and maintaining documents 
in Lhe ImagePlus sysLem. The APls support the Folder and Workflow application. They 
also pem1it the Folder and Document Management functions to be extended to include the 
variety of documents that an organization might be storing in other systems or generating 
in other applications. 

The Folder and Document Management APis provide the following command proc
essing functions to applications developers: 

• Folder management commands that create, delete, retrieve, and update folder infor
mation; 

• Object management commands that manage individual objects and groups of ob-
jects; 

• Note management commands that add, count, and retrieve folder note entries; 
• Object history commands that add, delete, and retrieve object processing events; 
• Object pending commands that delete, retrieve, and resend pending object entries; 
• Storage management commands that change storage management information. 

The Folder and Document Management APis also have command interfaces that use 
the Object Distribution Manager to perform synchronous storage and retrieval of objects 
in the CICS2 environment. .· 

A migration utility-including source code-is provided with the APis. Tilis utility 
automates the conversion of Data Language 1 (DL/l) databases to DB2 tables, which are 
used by the Folder Application Facility. DL/l is the data-manipulation language used in 
IBM's information management system/virtual storage (IMS/VS) environment, whereas 
DB2 is IBM's relational database management system. 

The Document Services APis provide a set of programming interfaces that allow de
velopers to design applications that are specific to an organization's image processing re
quirements. The APis permit the development of a wider variety of specialized, or 
selective-use, front-end applications. 

2crcs is IBM's customer information conrrol system, a program environment that allows transactions en
tered at remote computers to be processed concurrently by a mainframe host 
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The document seivices APls provide the following object command processing re
quests: store objects, display objects, print objects, and delete objects. They conununicatc 
these requests to the Object Distribution Manager. 

Distributed with the Document Services APls (as well as the Object Distribution 
Manager) is an lnteraccive System Productivity Facility (ISPF)-based application, which 
provides panels that can be used to maintain the support tables for the Folder and Docu
ment Management APis, the Document Seivices APls, and the Object Distribution Man
ager. This support table administration facility allows the user to view, add, and update 
data in a support table. 

7.3.2 Object Distribution Manager 

The Object Distribution Manager works as a tile server for image objects and for 
i nonimage objects, such as coded data. Positioned at the functional center of the lmagePlus 

I system, the Object Distribution Manager coordinates the activities of the system's major 
<>omponents. It receives new image objects from the scanner-equipped user workstations 
and routes these objects to the OAM or to a sequential file for future batch or coded-data 

l storage processing. The Object Distribution Manager also receives user requests for dis-
1 play, print, and other object processing functions. It passes these requests to the system's 

storage components, receives the requested objects, and routes the objects to the appropri
ate workstation or LU 6.2 application. 

Jn conjunction with the APls, the Object Distribution Manager supports the genera
tion of the object name, collection names, user transaction handling reference, and sym
bolic host/symbolic workstation reference. 

7 3.3 Object Access Method 

The OAM provides the means for moving data between the peripheral devices and Ute 
host operating environment. By supplying storage criteria for the types of documents that 
will be processed and the rules that must be used in processing them, the OAM provides 
system-managed storage for objects and allows the storage management cycle to be con
trolled by the user. The OAM then automatically stores, retains, and subsequently migrates 
and deletes objects according to user-defined document processing cycles. 

The OAM uses the storage criteria to store objects in a storage hierarchy consisting 
of a high-speed magnetic disk and a high-capacity optical disk. It maintains an object di
rectory, which allows access to every object stored in the system, regardless of where in 
the storage hierarchy the object currently resides. 

The OAM stores new objects and frequently accessed objects on high-performance 
magnetic direct-access storage devices (DASD), such as the IBM 3390. It migrates objects 
to an optical disk library when the objects reach the user-defined migration criteria. Image 
document retrieval from DASO tal<es from four to six seconds, whereas an image docu
ment retrieved from the optical disk library takes approximately 30 seconds. 

____ _,_ __ _ 
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If the document processing cycle includes the eventual deletion of archived material, 
the OAM simply erases the expired object's address infonnation, resulting in its logical 
deletion. ·111e OAM also supports the option of concurrcntly writing the objecL to a backup 
optical disk, which IBM calls image shelf storage. 

The OAM !racks all magnelic and optical storage disk.~ on the lmagePlus system, in
cluding all library and shelf optical disks. ft also directs the mounting and removal of these 
disks, in answer to user needs, and the staging of objects between magnetic and optical 
storage, for enhanced response time. 

The IBM 9246 Optical Library Unit is the centerpiece of the optical storage sys1cm. 
It includes FileNe1's Optical Disk Storage and Retrieval Library Unit (OSAR 64 Model 
1100) and two laser Magnetic Srorage /111ernational (LMSI) LaserDrive 1250E optical 
disk drives. The library unit also contains a mechanical acccssor, to retrieve and mount the 
optical disks as needed, and srorage slots for up to 64 disks. For large organii.ations. the li
hrory 11ni1 c11n oc cxpande-d 10 contain four disk driv~s. 

For storage media, the IBM 9246 uses LMSI LM 1200 optical disks. These are 12-in 
WORM optical disks that are capable of storing 128 GB of information on line, which is 
equivalent to over 2.500,000 page images at a typical size of 50 KB per page. 

Figure 7. 1 shows a typical IBM SAA lmagePlus MVS/ESA system and illustrates 
the various component relationships. 
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Figure 7.1 IBM SAA lmagePlus MVS/ESA system. Source: IBM Coip. 
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When connected to a token-ring LAN. an image workstation requires two types of 
cards: an image adapter card and a token-ring card. The image adapter card perfonns the 
image compression/decompression processing, to conserve network bandwidth. However, 
a recent software upgrade now aUows compression/decompression to be handled by the 
workstation's CPU, eliminating the need for a separate car~provided that the worksta
tion is a PS/2 Model 70 or higher. The token-ring card is used to establish an LU 6.2 ses
sion over the LAN between the workstation and the host. lf the workstation is used to 
support 3270 sessions, a terminal emulation card is also required. 

7.4 DOCUMENT ENTRY 

As with any other imaging product, entering paper documents into the ImagePlus system 
involves two steps: indexing and scanning. These steps can be performed by using a man
ual process for each page or by using a high-speed scanner to enter large volumes of docu
ments. With ttigh-speed scanning, the batch storage process can be used to validate 
document indexing information, store the documents, and update the Folder Application 
Facility index and routing information. 

The ImagcPtus offers a number of scanners, including flatbeds and automatic sheet 
feeders from such vendors as Ricoh, Howtek, Bell and Howell, and Kodak. IBM's high
speed capture subsystem uses the Kodak ImageLink Scanner 900. This unit is equipped 
with a paper stacker for automatic feed and performs single-pass transport and duplex 
scanning, bar code reading, and page imprinting. The Folder Application Facility batch 
storage process uses output from the scanner to index and store documents and optionally 
route them for processing through workflow queues. 

With the manual process, index information is entered using Folder and Workflow 
application panels. The system provides a temporary ID that uniquely identifies the docu
ment and associates the document with the folder into which it is to be placed. Then the 
document is scanned into the system at a scanner-equipped user workstation. The manual 
process is shown in Figure 7.2. 

When documents arrive in lhe mail, they are taken to an operator workstation wher~ 
the Folder and Workflow application resides. The operator uses this terminal to index the 
documents. The operator enters descriptive information about the documents and relates 
them to one or more electronic file folders. 

At this point, the operator can also specify how the new documents are to be routed. 
The routing information might be indicated by the form number entered for the document. 
For example, a form number might indicate what department, work group, or individual 
should get the document first. The operator submits the indexing information to the Folder 
and Workflow application, which returns a temporary JD. This number is kept with the 
hard copy of the document. The document is then indexed and associated with a folder, 
and can be taken to a scanner-equipped workstation. 

After the temporary ID is keyed in at the scanner-equipped workstation, each page 
of the document is scanned into lhe ImagePlus system. The scanner operator checks the 
image display to ensure that the resulting image is clear and legible. The collection of 
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Figure 7.2 Manual indexing and scanning processes. So,.rce: IBM Corp. 
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scanned-page images is then submitted to the IBM SAA IrnagePlus Object Distribution 
Manager MVS/ESA as an iµiage object 

Within the ImagePlus system, the Object Distribution Manager receives the new im
age object and routes it to the OAM, which stores the new object on magnetic disk. The 
Object Distribution Manager also notifies the Folder and Worldlow application that the 
document with the temporary ID has been scanned and stored in the OAM. 

With the image object now registered in the system, the Folder and Work.flow appli
cation places the object in a routing queue for subsequent routing to an appropriate user 
via the Work.flow Management function. The Folder and Woddlow application then up
dates the index:es and makes the object available for processing. 

7.5 WORKFLOW 

Users can process documents that are assigned specifically to them, or they can process 
work that is defined in their user profiles. In a standard request the user simply issues a 
command instrocting the system to get work and a document is provided for processing. 

, 
I 
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The Folder and Work.flow application detennines Lhe kinds of objects the user is author
ized to process and selects from this group the object with the highest priority. In a request 
for a specific object the user views the documents of a folder and selects the desired item. 
For both Lypes of requests the object and any related data arc retrieved and sent to the 
workstation. This process is shown in Figure 7.3. 
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Figure 7.3 Retrieving a document for processing. Source: IBM Corp. 
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The first page of the selected object appears on the workstation's image display 
monitor. 111e user is able to scroll through and manipulate the displayed image using the 
functions provided by the workstation program. The object's processing history can be 
displayed on the workstation's data display monitor at the user's request. 11tis processing 
history presents an audit trail of all work performed on the object up to that point. The su
pervisor also has access to this information, independent of any workstation operator. 

Within the Folder and Work:flow application objects are either in the routing queue 
or filed. Objects are filed if they do not need processing or if processing is complete. Filed 
objects can be put back into the routing queue upon command by a workstation operator 
or can enter automatically when it is time for processing. 

Generally, users will process and then file documents, but they also have the option 
of holding a document, which delays further processing until a specified date and time. 
Documents can also be rerouted to other users on the lmageJ;>lus system. Sometimes the 
supervisor will reroute documents to balance the workload among operators. 

Page 85 of 173



j· 
I 

l 16 Computerized Document Imaging Systems 

The Folder and Workflow application helps users track their assignments. Users can 
call up a list of documents currently assigned to them or all of lhc documents belonging to 
a specific folder currently being routed. When viewing this infom1ation users can access 
1he processing history of a document and pcrfonn maintenance on the document. Users 
can manage processing of the document by reassigning it to the person who handled it last 
or by suspending it for later processing, using the hold capability. 

Based on Lhe information entered during indexing, documents can be prioritized for 
processing. A base priority value is set and incrementally raised each day the document re
mains unprocessed. When work is requested by a workstation user, the system responds 
with the highest priority document thar user is qualified to work on. This helps assure that 
work is distributed evenly and that the most critical work is handled first. 

The workfiow management function can also handle the unpredictable processing 
requirements of a business. For example, when it is discovered that a document being 
processed is missing key information. it can be turned back to the previous workstation to 
have additional work performed before it is processed any further. To accomplish this, the 
document can be changed from one routing queue to anoU1er or assigned specifically to a 
user for priority processing. 

Workflow management provides the best illustration of productivity improvement in 
U1e office environment. ln large organizations U1ere are tens of thousands of paper docu
mencs processed daily, mosl of them scattered across desks in hundreds of different offices 
and cubicles. lt is impossible to measure the work waiting to be done, let a lone check on 
its progress. With the workflow management software of an enterprisewide imaging sys
tem, each document can be individually tracked. assigned a priority for comrol. and se
lected for processing from input queues. This allows supervisors to measure 1he 
productivity of workers with stiitistics generated by the system. which in cum allows man
agement to more accurately forecast staffing requirements and make other workload-re
lated decisions. 

7.6 FOLDER MANAGEMENT 

Documents can be indexed into folders after scanning. Up to three secondary indexes can 
be assigned to a folder or group of folders to provide alternative means of identification. 
Por example, an employer insurance policy number can be used co group all employee 
claims for mat policy. 111c workstation user can display a list of folder contents and select 
a particular document for viewing or printing. Likewise, a list of folders grouped under a 
particular secondary index cai1 be listed, a folder selecced, and a list of its contents dis
played. Documents can be moved from one folder to another. 

Folders can be created with attributes such as folder type and securicy level. These 
attributes can be updated as needs change. Folders can also be created wilh temporary rDs 
Urnt can be changed later to permanent IDs. This is useful for a bank or mortgage com
pany, when, for example, customers apply for loans. The folder can be assigned a tempo
rary ID and, when the loan is approved, a permanent ID can be assigned. 
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As objects are processed history events are created, and the workstation operator can 
add comments about these events to provide details about processing. These comments 

1 
can be forwarded with the file co the next workstation operator. 

l 
The folder management function maintains information about all image objects, in-

.. 

eluding their relationship to folders. The following folder maintenance capabilities are 
provided: 

• Change folder identification; 
• Delete folder notes; 
• Display folder note details; 
• List folder notes; 
• Update folder attributes. 

The following maintenance operations can be performed on documents or pages 
within documents: 

• Add a document; 
• Append a document; 
• Copy a document; 
• Display a document; 
• Display a document's processing history; 
• Display document details; 
• Export a document; 
• Index and route documents individually; 
• Route related documents together; 
• List all documents in a folder; 
• List document versions; 
• Move a document; 
• Print a document~ 
• Update a document; 
• Move pages from one document to another. 

The following page-related actions can be performed: 

• Delete 
• Rearrange 
• Replace 
• Insert 

The Folder and Workflow application can be customized to store related folders and 
their documents for use by a specific organizational function, such as accounts payable, 
accounts receivable, customer service, or personnel management. Separate Folder and 
Workflow applications for each of these functions can be defined with their own ID. That 
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way. 1he folders and documents associated with each organizational function can remain 
separate and independent of 1he others. When workstation operators sign on to the Folder 
and Workfiow application, they specify the organi1.ational funcLion lhey work in by enter
ing the appropriate ID. Once 1he organizational function is accessed, the operators can 
view and work with the folders and documents that arc associated with it. When a new 
folder is added, it is automatically identified with 1ha1 functional area. 

Other line-of-business applications can be accessed, unless the workstation operator 
is locked out of sensitive areas with appropriate security. 

7.7 CONVENIENCE FEATURES 

IBM's folder and Work.flow application includes a number of convenience features that 
make daily image processing easier. TI1e application allows panels to be customized by the 
organization lo suit particular work environments. For example, panel titles, data field 
headings, and data field names on 1he panels can be changed lo macch current office 1em1i
nology. Figure 7.4 shows a sample add and route documem panel; 1hc "Routing line of 
business" field indicates the 1ypc of business associated with the document. The example 
input value is "HOM," indicating home owner, which might be used in an insurance envi
ronment. 111e Work.flow Managemem function uses the field for routing purposes: both 
1hc data field name and 1he input value can be changed 10 refiec1 the organization's tcm1i
nology. 

F620 Add and Route Doo.Jment 

lype anformauoo ->nd then Prt1S Enter 

formnurntliet 
folet® ... -
\Mfdtfonodd.11•. 
Paper. kt;s>t ·- _ ... ~ -· 1. Yes 
Oe<ctlj)tiOn... - -· 

Doctt~nt RoubNJ tnrormation 

1. No 

Aouting 6n@I or business . - -· .• HOM 
TranSietion type .... ~ ... ···- . 

S«:urity d.JSS ... ,,.._ 
Date fKt Nl'd .. 

Figure 7 .4 Sample add and route document panel. Source: IBM Cocp. 
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Some panels come prefilled with appropriate default values. Whether lhe panels 
contain default values or are customized with user-specified values, they can be canied 
forward to subsequent panels. For example, if index information is being entered for sev
eral invoices all belonging to the same customer, selected information for the customer 
will be carried forward to the related panels. Likewise, in the development of user profiles 
for new workstation operators, the information from existing user profiles can be used as a 
time-saving template. 

7.8 SUPERVISOR CAPABILITIES 

System supervisors build a user profile for each ImagePlus workstation operator. The user 
profile includes unit codes that specify the categories of documents each person is author
ized Lo process. By specifying these codes supervisors control how the Folder and Work
flow application distributes work to system users. Supervisors can modify existing profiles 
to reflect new workflow requirements or changes to operator qualifications. 

The Folder and Workflow application gives supervisors several ways to balance 
shifting workloads. Supervisors can monitor work queues in several ways that workstation 
operators cannot; they can even loan workstation users to other departments. Supervisors 
can view the work pending in any work queue by various categories, such as assigned 
work, suspended work, and all work related to a specific customer. 

At any time supervisors can change the unit codes and other infonnation within user 
profiles, providing or denying access to users, redirecting or suspending work items, or re
assigning documents from one user to another. 

In addition to being able to add or delete user pro{iles on the :;ystem, supervisors can 
add document assignment authority or supervisory authority to a user profile, so that, for 
example, a senior workstation operator can take over in the supervisor's absence. 

7.9 ONLINE HELP 

The Folder and Workflow application includes comprehensive online help, which can be 
categorized as follows: 

• Configuration facility help, which provides online help for each configuring facility 
panel, as well as detailed infonnation about each panel; 

• Installation facility help, which provides online help for each installation facility 
panel, as well as detailed information about each panel; 

• Workstation program help, which provides detailed information about scanning, dis
playing, modifying, and printing documents; 

• Message help, which explains why a message was displayed and what the user must 
do to correct a problem; 

• Command help, which lists all the commands and their parameters. The functions of 
the keys are also explained. 
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7.10 IMAGEPLUS/2 Application Facility/2 

ImagePlus/2 was developed jointly by IBM and Eastman Kodak. The product consists of 
two parts: Application Facility/2, a system management program; and Services Facility/2, 
an enabling base. 

The Application Facility/2 consists of two parts: a system administration program 
and an image processing program. The facility provides a system management solution, 
programming tools for integrating the management system with the users' other business 
applications, and a development environment for image processing applications. 

The system adminisrration program allows the system manager to create and cus
tomi:t..e the applications provided in the Application Facility/2. The system manager can 
control access to the system, define workflow for documents, and customize the image 
processing program to meet departmental needs. A set of APis can be used to integrate the 
Application Facility/2 into existing line-of-business applications. 

7.10.1 System Administration Program 

The system administration program perfonns the following functions: 

• Defines the components of items stored in the "file room," where all documents are 
held. The administrator uses this program to define index classes and index fields 
and to associate index fields to each class. In addition, for each user, the administra
tor establishes processing options, specifies document routing procedures, and deter
mines how documents will be controlled and stored. 

• Defmes storage classes, which provide the user with the ability to manage where and 
how long an object resides in the system. A user can control the length of time an 
object resides on magnetic tape, optical disk, or the shelf. 

• Defmes work baskets, which are used to store and distribute groups of image items 
to individual users. To defme a work basket, the administrator names the work bas
ket, indicates whether users will select items from the work basket or have items as
signed to them, specifies how many items a work basket can hold before notification 
of an overflow condition, and lists the users who can access the work basket. 

• Defines workflow, to control the movement of an image document through a se
quence of work baskets. This balances work assigrunents among operators, reduces 
backlogs, and allows changing business priorities to be accommodated. 

• Specifies security parameters, such as user IDs and passwords, and identifies the 
types of access and processing options given to users. 

7.10.2 Image Processing Program 

Users can perform the following operations with the image processing program: 
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• Capture images via a scanner or facsimile device. Captured mages can be grouped 
into folders manually or automatically, for concurrent access over che LAN by mul
tiple users. 

• ldentify documents via indexing, so they can be recognized by the system. Users se
lect from index classes to detennine the indexing criteria and storage media for a 
document Based on the index class specified, the system displays a set of fields in 
which the user enters the index information that identifies the item in greater detail 
for file room storage. 

• Add personal notes to the document or folder, whjch features the author's user ID, 
date, and time stamp. 

• Process documents in the work.flow sequence established by the system administra
tor. 

• Store a document or folder on either magnetic or optical media, based on frequency 
of use. 

• Retrieve an item by searching for it in the file room and displaying it on the worksta
tion monitor. Search criteria might consist of one or more of the document's index 
values. The more values entered, the more precise and efficient the search. 

7.11 CONSULTING SERVICES 

IBM is devoting more of its resources to general business consulting and systems integra
tion services than previously and has created an Image Solutions Group. The group is 
geared to offer full life-cycle consulting, from re-engineering business operations to im
plementing full -blown enterprisewide imaging systems. Interestingly, in its consulting ca
pacity, the company recommends non-IBM components as well as its own components, 
according to user needs. 

7.12 EDUCATION SERVICES 

In addition to publications in the ImagePlus system library, lBM provides customers with 
several educational opportunities, inclucling self-study courses developed by Science Re
search Associates (SRA) and lecture courses by experts, which are reinforced by hands-on 
laboratory training. 

The self-study courses describe all ImagePlus functions, identify the major compo
nents of the system and their interaction, determine hardware and software requirements, 
and provide infonnation for planning, proposing, and designing an ImagePlus system. 

The lecture courses and laboratory sessions provide infonnalion on how to install, 
customize, and maintain an IrnagePlus system. The specific topics covered include imple
menting the Folder Application Facility, Object Distribution Manager, OAM, and optical 
storage subsystems. Backup and recovery procedures are also covered. 

- ------~ T 
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7.13 CONCLUSION 

From the perspective of IBM, document imaging fits nicely with a software and services 
orientation, which the company is emphasizing in light of slumping hardware sales. All in
dications point to IBM's success with the lmagePlus line. The line brought in $605 million 
in revenues in 1991, and $1 billion is projected for 1992. According to lhe company, there 
are about 700 ImagePlus installations, representing 450 midrange and 250 mainframe 
systems. 

-----· 
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Unisys lnfolmage System 

8.1 lNTRODUCTION 

1 Unisys Corp. is among the top five computer manufacturers. Like IBM and others, Unisys 
r has experienced a serious dip in revenues in recent years, losing $2.4 billion between 1989 
· and 1991. Starting in 1991 Unisys reorganized itself. lbc company sold its networking 

subsidiary Timeplex, removed 20,000 items from its product portfolio, eliminated 10,000 
jobs, retrained 25,000 employees, and refocused its global marketing strategy on four in
dustry segments: financial services, airlines, communications, and government. 

Unisys is a vociferous advocate of open systems. The company has demonstrated 
and reaffirmed its commitment to open systems in tenns of applications portability, sys
tems interoperability, and products being built in accordance with industry standards and 
lhe open systems interconnection (OSI) model. 

Unisys' commitment to providing open system solutions is best demonstrated by its 
progress in supporting OSI standards for product, sales, and interoperability testing. Uni
sys is among the few companies aggressively selling OSI products, and it operates a test 
facility in Malvern, Pennsylvania, which has an annual budget of $1.5 million. 

The OSI Interoperability lab (OSIL) has an 11-member technical staff and is ac
credited by the National Institute of Standards and Technology (NIST). The lab a~sists 
customers with interoperability problems, such as when a Unisys customer encounters an · 
interoperability conflict between new Unisys equipment and its installed base of IBM 
equipment 

The Unisys Architecture (UA) is the strategic framework within which the company 
promises to help users link disparate Unisys processors to one another and-using OSI 
protocols-to the systems of other vendors. The objective of the UA is to enhance the effi
ciency, flexibility, and portability of applications while, at the same time, improving the 
consistency and friendliness of end-user interfaces for accessing applications, databases, 
and networks. 

This commitment to open systems and industry standards is also reflected in the 
company's lnfolmage system for document imaging applications. Unisys workstations use 
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MS-DOS for the operating system (or UNIX), and the application software takes full ad
vantage of the Windows environment. Although Unisys emphasizes its own hardware, the 
user is free to mix and match components from other vendors. 

8.2 PRODUCT OVERVIEW 

lnfolmage Folder (Pigure 8.1) is the centerpiece of the lnfo!mage system and comprises 
modular building blocks that allow users to acquire only what they currently need, with 
the idea of adding on later to accommodate future growth. TI1is modularity also allows 
components to be optimally distributed throughout a department without disrupting exist
ing physical arrangements. 

UGOOO Director Server 

I Megnetic ~ Management Services --l Opticel Disk I 
Disk Subsystem 

Io-en~ I WoOcflow Forms 

_j ..... 
' I I I I I I 

,. 

PW2 PW2 PW2 PW2 PW2 PW2 
Scan Casual Production Print OCR Gateway 
ws View Vil!IN Server Server Server 

I I /._ I ScannCI I Imago 
Print or 

Figure 8.1 lnfolmagc system overview. So1uce: Unisys Corp. 

The folder is the means of organizing documents through the power of the relational 
database. Folders do not have to contain related documents. Inscead, for example, they can 
be organized to contain different documents for jobs pending. By indexing and then re
uieving documents with llti; same index value, the user has an electronic version of a ma
nila folder. Index data can be entered manually through OCR, document data exchange 
(DDE), or a combination of these methods. Indexes ace stored in the relational database on 
the director server, nonindex data is stored on optical disk. 

Through the document assembly process, pages are organized in a specific sequence 
to fonn a document Document assembly can be performed automatically or manually. 

....... . --- - -·- .... 
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Automatic assembly Lakes place as part of the scanning process, during which the operator 
chooses such assembly attributes as micrographics patches (i.e., encoded document sepa-
1c1tors), bar codes, or a fixed number of pages within a document. ln manual assembly the 
operator identifies the documents by indicating to the system where the document separa
tor should be placed. With either method the operator can use edit functions to reorder, 
copy, cut, paste, or delete pages. 

Document assembly has two parts: pre-assembly and postassembly. During assem
bly the user indicates ro the system the pages that make up a particular document and the 
order of those pages. Prior to assembly the system c-0ntains batches with unordered pages. 
After assembly the pages are ordered to make up a document. Figure 8.2 shows the hierar
chy of objects for document entry operations. 

Preassembly Post Assembly 

~ ~ 

~~ 
Notation 

Foreign 
Object 

Form 
Data 

Figure 8.2 Hierarchy of objects for document entry operations. Source: Unisys Corp. 

Figure 8.3 shows the hierarchy of objects during lhe document-use, or "postcomrnit
tal" phase. Documents can be directly attached to a folder or subfoldcr. A folder can con
tain up to eight levels of subfolders. There can be several objects attached to a document. 
such as a page, a notation, a foreign object, or fonn data. Notations allow the user lo enter 
general infonnation about a document. 

Foreign object refers to any DOS flle-such as a spreadsheet, word processing file, 
or a graphic--that a user might attach to an image document in the windows environment. 
When a foreign object is imported into a document or folder, it appears as an icon in the 
window and must be viewed from there. Further manipulation of the foreign object must 
be done from within the original DOS application. 

Annotations are similar to notations, but are associated with individual pages rather 
than with the entire document A maximum of 20 annotations can be attached to a page. 
Form data includes index and nonindcx data. 

-
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Notation Foreign 
Object 

Form 
Data 

Figure 8.J Hierarchy of objects for document-use operations. Source: Unisys Corp. 

8.3 SOFTWARE COMPONENTS 

The lnfolmage Folder system is comprised of four software components: Folder applica
tion software, Director software, Database software, and Event Manager software. 

8.3.1 Folder Application Software 

The Folder application software runs on Windows-equipped Unisys Personal Workstations 
(PW2) or DOS-based microcomputers. Two software modules comprise the Folder appli
cation: the Folder Manager and the Fonns Creator. The Folder Manager works with Win
dows and provides the user interface. The Forms Creator allows the user t~ set up system 
forms, such as indexing and retrieval request screens, and application forms, such as ap
proval and data entry screens. An indexing screen, for example, allows a user to associate 
attributes with a document that might then be used to retrieve the document. 

The Folder application software also has optional modules for managing scanning, 
OCR, printing, and communications functions. 

83.1.J Folder Manager 

The Folder Manager provides the fo llowing image manipulation capabilities: 

• Image display; 
• Display sizing; 
• Page image enlargement or reduction; 
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• Page image magnification; 
• Reverse video (white on black or black on white); 
• Image rotation in 90° increments; 
• Panning (moving an image across a view screen). 

The Folder Manager also includes these software tools, which users with the appro
priate security approval can access: 

• Scan Manager. This module facilitates the document1 input process at one or more 
designated workstations. 

• File Cabinet. This tool provides users with query access to the system database. 
Matching objects2 are returned in a list fom1at, from which they can be selected for 
retrieval. 

• In-Box. This tool receives data objecL~ from other points on the network. The In-Box 
display keeps users informed about objects that are waiting to be reviewed or proc
essed. Users can access objects from the In-Box. 

• Terminal emulation. Via icon selection, users open an emulator window and can 
choose an appropriate emulator for host-system access for PC-to-host file transfers. 

• System administration. This software allows the system administrator to manage 
form. queue route, and tool assignments, as well as routing. Management includes: 
specifying the form views, queries, printers, and desktop tools that a user or user 
group might access; associating a form or overlay file with a document class; defin
ing and changing a default route for a class of documents; assigning queries and 
routes for a user or user group; designating or deleting a query form; and installing 
foreign applications so that a non-lnfolmagc Folder application will be executed 
automatically when a foreign object is exported. 

8.3.1.2 Forms Creator 

Another major component of the Folder application software is the Fom1s Creator. Pull
down menus and fill-in screens guide system administrators in the forms creation process. 
The software allows administrators to set up forms that will be used on the system, such as 
query screens, and applications fonns, such as data entry and approval screens. Form 
fields can even be linked Lo image zones, so that when an image is displayed a correspond
ing form is also displayed. As the user tabs through the fields on a form linked to image 
zones, al each field the corresponding area on the image is highlighted. 

The Forms Creator allows multiple views of the same form to be created. For exam
ple, the system administrator can assign certain index fields to be visible to one worksta-

1 
A document is one or more ordered pages with associated notes, annotations. and fonn data. Each docu

ment belongs to a document class. 

2
0bjects are viewable entities within the Paider Manager. Folder objoois include anno1a1ions, balches, 

documents, folders, fon:ign objects, and pages. 

'· 
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tion operator but not to another operator. The same form can therefore look different to the 
two operators even though the system stores it as one document fonn. 

lf OCR is available, data can be captured from image zones and moved into appro
priate form fields. Data captured via OCR can be used for automatic indexing. Another 
type of OCR is full-page, whereby typewritten material can be turned into ASCII data or a 
word processing format for storage, manipulation, or both. The form can also be linked to 
an interactive terminal emulation screen for bidirectional movement of data between the 
fonn and host. 

The Forms Creator software allows system administrators to perform these addi
tional tasks: 

• Define image zones and set up image zones for magnification; 
• Customize form views; 
• Assign read-only, read-and-write, and verify qualifications and hidden charac

teristics to form field data for specific form views; 
• Link fields to a flat file for data capture; 
• Set up automatic host screen verification to ensure that the correct host screen is dis-

played prior to data exchange; 
• Link forms to multipage, zoned-image documents; 
• Set up field editing formats and default values; 
• Specify copy of one field to multiple fields; 
• Create user-defined field help; 
• Calculate field values by arithmetic formula; 
• Create table formulas, including columnar computations-sum, average, maximum, 

and minimum; · 
• Predefine pop-up value lists by field; 
• Establish user exits by field, to allow users to interface with external workst.ation

resident programs to process data or calculate the field value; 
• Create and store image overlays. 

8.3.l.3 Other Folder Application Modules 

Other software modules can be added to the Folder application software, including a Scan 
Manager, OCR Manager, OCR Implementor, Bar Code Manager, and Print Manager. 

The Scan Manager resides on the workstations that have scanners. This software 
controls and manages input from the scanning device, the Infolmage Folder Scanner. With 
this software the operator can select scanner settings to ensure quality images and set up 
batch entry of documents. 

A batch can be a collection of pages, uncommitted documents, or both. Documents 
are not retrievable when they are still in a batch. The user creates a batch by organizing 
pages into a logical grouping for processing. However, when the user scans pages and 
documents into the Infolmage system, the system creates an electronic batch, which exists 

, 
I 
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until committal. The electronic batch ceases to exist at the end of the committal process. 
At this point documents can be retrieved. 

At the scan workstation the operator indicates the total number of documents and 
pages in a batch. During scanning the system increments the numbers as well. Any dis
crepancy between actual and control totals is displayed to the user. At the time of scanning 
the user can set page attributes, including page orientation, size, and image resolution. The 
storage format is tagged-image file format (fIFF) and the compression method is CClTI 
Group IV. 

For two-sided scanning, the operator scans all the pages on side one, then scans the 
pages again on side two. The system does the collation. Any discrepancy between the 
number of front-side pages and the number of back-side pages is displayed to the operator. 

The system identifies any pages that are of unacceptable quality, listing the pages 
that must be rescanned, along with the reasons why. When the page is rescanned the sys
tem overwrites the rejected page with the rescanned page and updates the batch. When the 
entire batch is finished it is routed to the next operation. Quality checks can be performed 
.interactively with the scan operation-the operator can view each page as it is scanned and 
rescan the page if necessary. 

The OCR Manager is also used by the scanner-equipped workstation. This software 
allows operators to read and extract the contents of an image-either whole pages or 
zoned areas of pages. The extracted contents are converted to ASCII text In zone mode 
the OCR Manager writes data from predefined zones on the image to corresponding data 
·fields on an index form. 

OCR Implementor software enables workstation operators to access captured data 
;md use fonns that contain OCR data captured by the OCR Manager. 

The Bar Code Manager captures micrographics-patch and bar-code information dur
ing document entry for use in document-type recognition and document-assembly control. 
Documents containing the same identifier arc grouped accordingly, with page separators, 
if necessary. 
·' Interactive processing software modules provide the workstations with concurrent 
access to the Infolmage Folder system and host data applications via terminal emulation. 
Simultaneous views of both are available under Windows. Data exchange can even be 

' automated between systems to further improve user productivity. 

8.3.2 Director 

The Infolmage Folder Director software resides on the workstations and the Unisys U6000 
server. System functions are invoked by both workstation operators and the system admin
istrator. The Infolmage Folder application calls the workstation's directory library routine, 

~ which, in tum, manages the interface to the U6000-based Director software. The Director 
': .. includes menu-driven software for defining indexing parameters, queues, security, and 
<~;document-class parameters. 

A document class is a group of documents that have the same index infonnation and 
,~!!JSe the same indexing fonn. A document class can have only one indexing form associ-
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ated with it. For example, loan applications might constitute one document c lass and in. 
voices and checks constitute two more. 

The Director application service modules manage the display and distribution of all 
images by performing: 

• Document and armotation storage and retrieval; 
• Magnetic disk-based caching of images; 
• Batch and single document entry services; 
• Generic queue management services; 
• Queueing and routing of print requests; 
• Security and user validation; 
• Backup and recovery procedures. 

In addition, system administrator functions implement system setup, database main
tenance, and system security options. With regard to security, user names and passwords 
are established on the Director server through the Application Executive (APEX). The sys
tem administrator logs on to the Director server and creates user names and passwords. 
When a user logs onto Infolmage Folder at a workstation, the system validates the user 
name and password. 

The Director provides batch, document, cache, index, queue, print, security, and dis
tribution services. 

Batch services provide the mechanisms for document entry, which is a series of 
steps from image and information input through the committal process. A batch is a col
lection of user-grouped images and the related information that identifies how the images 
should be assembled into documents by indexing. Batch entry services enable the user to: 
create a batch; add images to a batch; assemble images into documents; index documents; 
validate certain conditions on batches, documents, and images; queue a batch for commit
tal; retrieve batch contents; and delete a batch. The commit process involves moving the 
contents of the batch to the migration queue and moving the indexes to the index database. 
All pages must be accepted through the quality-check process before a batch can be com
miucd. Once the items are accepted and moved to the queue, they can be accessed by us
ers, and the batch is deleted from the system. 

Document services manage the storage and location of images across .the Infolmage 
Folder network. They are responsible for the movement of images between cache and op
tical disk and the committal and deletion of documents. 

Cache services provide for storage and retrieval of images and other data on mag
netic disk. The Infolmage Folder system uses four types of cache: 

• Batch cache provides protected storage for uncommitted batches. 
• Page cache stores retrieved document pages, which are ageablc, and page images 

for committed documents awaiting mjgration to optical storage, which are locked in 
cache until migration. 

• Print cache stores print requests. 
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• User cache provides permanent locked storage for system objects that contain infor
mation required by the workstation applications. 

1 
Batch images, user cache objects, and images awaiting migration are not ageablc. 

~ Retrieved images and print requests are ageable, which means that the oldest (least re
l cently used) objects can be deleted from cache as the system requires space for new en-

tries. Batch, document, and print services use cache services as a temporary storage area. 
The configuration of a cache, including its maximum size, is defined during system setup. 

Index services provide access to the index database and support index database-re
lated operations, including indexing, updating, querying, and performing administrative 
functions. The index database consists of a set of relational database tables that manage 
document index records, folders, and queues. 

Queue services support workflow operations, as defined by the system administrator 
functions. Typically, the system provides mechanisms to control access to documents and 
folders, server functions, fonns used to access the document database, queues and in
boxes, and worksration application tools and functions. 

Queues are established on the server by the system administrator, who defines the 
fields in the queue, along with such attributes as access rights, field name, and length. 

Print services provide the means for printing documents and the annotations, nota
tions, and index information associated with documents. The two types of print service are 
local and remote. Local printing occurs at the workstation, remote printing occurs at an

' other point on the LAN. Items that can be printed include batches, documents in a batch, 
committed document notes, and pages. 

Security services provide access to the security database stored on the Director serv
er. The security database contains all user group definitions, as well as function-access re
strictions. The security levels arc: user, object, session, group, and function. 

When a user logs on to a workstation, security services enable the workstation to 
download the set of "credentials" associated with the user, which enforces access restric
tions. Security services also allow the workstation application to check access restrictions 
locally before attempting to access server resources. 

Distribution services are used when multiple U6000 Director servers are deployed 
on the network. As its name implies, this function distributes software across the network. 

8.3.3 Database Software 

The Infolmagc Folder Database software provides a relational database management sys
tem (RDBMS) platform, which is accessed by the Infoimagc Folder Director and inter

. faces. The RDBMS provides file management support for the index database and queue 
' subsystem. The software operates on the Director server and is based on Oracle Corpora
. lion's Oracle RDBMS. 

The Database software provides such capabilities as fast commits, deferred writes, 
·fast data and index searches, a configurable table, and index placement across disks. Data
:~ base availability is maximized with online backup and recovery by table space, manual 
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online and offline control by table space, and index placement across disks. Space usage is 
minimized through such methods as compressed transaction log, compressed rollback seg
ments, and compact storage of clustered data. 

Data contention among users is eliminated through a concurrency control mecha
nism, which provides row-level locking. Row-level, multiversion snapshots are provided 
for consistent queries that do not lock simultaneous updates. The Row Lock Manager sup
ports an unlimited number of locks. The Database software also includes an interactive 
utility for database administration and performance analysis. 

8.3.4 Event Manager 

The Event Manager is workflow software that automates daily document imaging opera
tions by monitoring the system and directing work according to the type of documents it 
finds. The Event Manager works in conjunction with lnfolmage Folder to create, test, and 
execute specific workplans. A workplan consists of a series of steps that perform a desired 
processing function. Each step is composed of one or more rules- including index data or 
date and time-that automate a function in the document imaging process. By capturing 
this information in a workplan, the Event Manager simplifies routing requirements and 
eliminates operational errors associated with users' "next step" decisions. 

Work is routed to queues created by the system administrator. These queues reside 
on the Director server. Workstation users with access permission can connect to these 
queues. Through the queues users can assemble documents and folders into workpacks for 
simultaneous processing and automatic routing. The Event Manager provides a set of ap
plication modules that enable: 

• Site-specific workplan creation; 
• Graphical representation of workflow; 
• Simple point and click user interface; 
• Automated routing of workpacks; 
• Automatic print capabilities as part of a workplan; 
• Priority settings; 
• Statistical and historical reporting; 
• Online help; 
• Supervisor authority to manage and reallocate workpacks to other queues. 

The three primary modules of the Event Manager are the Editor, Interpreter, and Re
porting and Administration modules. 

The Editor is a Windows-based application that resides on user workstations. It con
tains a Workpl~n Builder and Workplan Simulator. With the Workplan Builder users can 
create and view the flow of workplan steps. Each created step is associated with one or 
more rules that automate a function. All the required steps can be created at once and then 
the corresponding rules developed, or each workplan step and associated rule can be de
veloped before proceeding to the next step. 

l 
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The workplan appears on the workstation screen as a graphical series of buttons that 
represent individual steps and their flow through the system. Users can click on a particu
lar step in a workplan to obtain information about workplan rules. No programming expe
rience is needed for workplan development. Users rely on various insert, delete, copy, and 
cut and paste functions to build and edit workplans. After a user develops a workplan, the 
next step is to test and validate it using the Workplan Simulator. 

The Workplan Simulator allows users to test workplans outside of the live produc
tion envirorunent, to ensure that plans will work before they are released for general use. 
The Simulator takes a specified workpack from an Event Manager start queue and runs a 
simulation, following the rules established in the workplan. During the simulation the user 
can view a graphical representation of the workplan's routing path. The user can also re
ceive information describing a rule that was executed, the resulting system actions, and 
any related error conditions. After the validation process is completed, the user can modify 
the workplan and continue to test it until the desired results are achieved. At that time, the 
final version can be copied to the production database. 

The system maintains two separate workplan databases: a development database and 
a production database. Users can only edit and test workplans in the development data
base. This prevents users from accidentally modifying production workplans, which are al
ready heing used in the live work environment. 

'Ole Workplan Interpreter, which resides on the Director server, executes workplans 
designated by the system administrator, formulating routing decisions that are based on the 
rules specified in the plans. Overdue workpacks can be isolated and moved from one 
user's in-box to another user so that processing can take place as soon as possible. Work
packs can even be deleted from queues, if necessary. After reviewing processing data, us
ers might restructure existing workplans to eliminate situations contributing to backlogs. 

Users receive objects from other users in the system via the in-box. When users open 
their in-boxes they automatically display the list of queues to which they have access. 
They select a queue to display the objects that have been sent to a user or workgroup. 

ln addition to maintaining a database to track workpack activities, the Workplan in
terpreter also maintains perfonnance statistics, which, in tum, provide operator and system 
error reporting. Users access error information via the Reporting and Administration mod
ule, which resides on a PW2 workstation and accesses either the Director server or the In
terpreter statistical database. Users can produce a variety of reports about workpacks, such 
as work-in-progress, overdue activities, and reports of past activities. They can display re
port data in a report window at their workstation, print reports, or save them to disk. The 
type and amount of data that users can save is set by the administrative function of the Re
porting and Administration module. 

8.4 HARDWARE COMPONENTS 

ln addition to the LAN, there are several other hardware components that comprise the In
folmage Folder system. These components are: the server, magnetic and optical disk 
drives, workstations, communication boards, a scanner, and a printer. 
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8.4.1 Server 

The Infolmage Folder software resides on the Unisys U6000 server and provides image 
services to the client workstations. The server contains the index database, locator data
base, and data queues that are necessary to manage image processing, storage, and distri
bution across an Infoimage Folder network (Figure 8.4). The server provides for magnetic 
disk-based cache storage of image and other data objects. It also provides for the connec
tion and control of optical disk storage and retrieval (ODSR) units and optical disk drives. 

U6000 

lnfolmage 
Combined Index/ 
Dowment 
server 

PW2 
Scan 

Worlc:statlon 

Optical 
lntetface 

U6000 

tnfolmage 
Document 
Server 

PW2 
Print 

Server 

RS-232 

SCSI 

Optical 
Interface 

PW2 
Casual View 
Worl<station 

ODSR 

~SCSI 
~--

RS-232 

SCSI 

PW2 
View 

Workstation 

ODSR 

Optical 
Drive(s) 

PW2 
OCR 

Server 

Figure 8.4 lnfolmage Folder network configuration. Source: Unisys Corp. 
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SCSI Freestanding 
Optical Drive 
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An Infolmage Folder system might require more than one U6000 server. Multiple 
servers, each uniquely configured, can be networked together to support an organization's 
large system load requirements. Unisys offers two types of Director servers: 
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• Combined index.!document server. This server supports bolh index and documenl 
services on a single U6000 server sys1em. The optional Event Manager Workplan 
Interpreter execules on lhe combined server. 

• Document server. Multiple UNIX server configurations use separate U6000-based 
document servers, which support the connection of optical disk subsyslems and 
manage the physical storage, retrieval, and cache of documents. 

8.4.2 Optical Disk Drives 

Unisys provides high-density, 12-in, removable optical disk drives wilh its fnfolmagc 
Folder systems. The disks are WORM disks. The drives feature dual read-and-write heads 
for online access to both surfaces of a single 5.6 GB optical disk cartridge. The unit 
achieves an 80 ms average seek time, which is four to five times faster than most CD
ROM drives, but five to eight times slower than most magnetic disk drives. The sustained 
data transfer rate of the Unisys WORM drives is 700 KB per second. 

The WORM drives come in two configurations: one for installation into an ODSR 
un.il and the other for stand-alone use on a desktop. The stand-alone model accommodates 
one 12-in platter, while the jukebox version has a storage rack capacity of 107, 123, or 144 
optical disk cartridges, depending on the number of internal optical drives installed. The 
ODSR is capable of holding up to six drives. 

The ODSR unit responds to signals from the host or the jukebox itself for removal 
and insertion of the optical disk cartridges. A transport mechanism (robotics) selects an in
dividual cartridge from any storage slot or disk drive or from the input/output station, and 
carries it to any other storage slot or disk drive or to the inpul/output station. The in
put/output station is the means through which cartridges arc placed in or removed from the 
ODSRunit. 

The ODSR unit connects Lo lhe U6000 lnfolmagc Folder Director server via an RS-
232 cable, which controls the robotics, and a SCSI cable, which transfers the data to and 
from the optical disk drives inside the ODSR cabinet. The maximum time to access a car
tridge is 10.5 to 12 seconds. Titls includes spin-down time for a cartridge currently in the 
drive, automated retrieval and insertion of a new cartridge, and spin-up time. 

Optical disk drives, whether stand-alone or contained in an ODSR unit, connect to 
the Director server via a SCSI cable. Multiple drives can be daisy-chained via the SCSI 
cable to an optical disk interface. ODSR units connect to the Director server via an RS-
232 cable and a SCSI cable. Each ODSR unit requires its own RS-232 port on the U6000. 
The SCSI cable coMects lhe optical drives within the ODSR unit to !he server. 

8.4.3 Workstations 

Unisys offers several types of Infolmage Folder workstations that are configured with dif
ferent hardware and software, depending on the required functionali'ty. All the worksta
tions run under the MS-DOS operating system in a Microsoft Windows enviroiiment and 
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are networked lhrough the U6000 Director server. The following Lypes of workstations
all Unisys PW2s- are available: 

• Production view 
• Casual view 
• Scan 
• Print server 
• OCR server 
• Gateway server 

The production view and casual view workstations are configured to execute both 
the lnfolmage Folder application anti the image display in one set of windows concur
rently, with a Lenninal emulation display in another window. When the workstation is di
rectly connected to an application host communication line, the appropriate 
communications board is added to the configuration. 

The production view workstation offers rapid, hardware-assisted image manage
ment This is accomplished with a high-performance image kit that provides display con
troller and image processing functionality on one board. Using a separate board for 
processing-intensive tasks, such as rapid zooming, decompression, and 90° rotation of ras
ter images, relieves the workstation's main CPU of this burden and results in accelerated 
image processing and manipulation. The board also conLrols the high-resolution, 19-in dis
play monitor a~d- provides CCLTT Group IV image compression and image memory for 
fast screen graphics mapping and manipulation. 

The casual view workstation provides software-driven image compression, mapping, 
and manipulation. No special image board is used. The workstation uses a standard VGA 
monitor and controller. This type of workstation suits low-volume environments, where 
lower screen resolution and a smaller display area ( 13 in) is acceptable. 

The scan workstation hardware configuration is the same as the production view 
workstation hardware configuration, with the addition of a scanner/printer interface board. 
This board adds scanner control for the attached scanner and image compression function
ality. When not used for scanning, the scan workstation can perform all the fuf!ctions asso
ciated with a production view workstation. 

A print server workstation acts as a dedicated network server for image printing. 
Networked users direct image print jobs to the print server through a print queue located 
on the U6000 Director server. The print server workstation hardware configuration is the 
same as the casual view workstation hardware configuration, with the addition of a scan
ner/printer interface board. This board controls the attached image printer and provides 
high-perfonnance image decompression and formatting capabilities. The data is trans
ferred from the print server to the printer via a high-speed video interface. 

The OCR server workstation acts as a dedicated network server for OCR data cap
ture. Networked users direct images to this workstation for OCR capture via an OCR 
queue located on the U6000. The OCR server consists of a flW2 workstation with a VGA 
monitor and an OCR board. The workstation can read digitized images, to capture full 
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pages or zoned areas of type documents, and automatically forward the OCR data to the 
appropriate fonn or application. 

When configured as a gateway server, a workstation acts as a dedicated network 
server for connection to and communication with an application host system. The server 
consists of a PW2 workstation with a communications board, as well as a VGA monitor 
and controller. 

8.4.4 Communications Boards 

Unisys offers a suite of communications, or terminal emulation, products that allow users 
to add image management to current applications within Unisys, DEC, UNIX, or IBM 
mainframe environments. These terminal emulation products facilitate image-enabled data 
processing through the use of DOE, which allows multiple Microsoft Windows applica
tions, such as the Infolrnage Folder and the terminal emulator screen, to exchange data. 

The Infolmage Folder software offers parameter-driven setup of bidirectional data 
exchange between Infolmage Folder screen forms and the terminal emulation screens. 
This interactive data exchange provides an effective approach to rnultisystem integration. 
ft allows T27, UTS, VT/UVT, or IBM 3270 sessions to be active and visible simultane
ously with image view and manipulation. IL also supports data file transfer from PW2 
workstations Lo the host system and vice versa. 

Host access is accomplished by direct COIUlection of the individual workstations to 
'the host communications line. To be directly connected each PW2 workstation must be 
equipped with the appropriate hardware (board) and software. With UTS, T27, and 3270 
emulators3 host access can also be achieved by dedicating a single workstation as a gate
way to each type of system. User workstations co1U1ect to the gateway via Ethernet. In this 
arrangement the workstations and gateway server need a NelBIOS interface, which is in
cluded in the Unisys network communications software. If combined usage exceeds the 
host line rates of 19.2 Kbps, multiple gateways can be configured to meet user throughput 
requirements. 

8.4.S Scanners 

The PW2-based scan workstation can be configured to support high-speed document scan
ners. Two scanners are available for desktop use. Scanner [ handles documents up to 8.5 
by 17 in. Sc81Uler 11 handles documents up to 11.69 by 17 in. The scanners are controlled 
by the Scan Manager application, which runs on the scan workstations. The PW2 scan 
workstation is equipped with a scanner/printer interface board that supports physical con-

3Tue T27 emulator provides access to Unisys A, V, and B series mainframes; the UTS emulator provides 
access to Unisys 1100/2200 and System 80 hosts, via the Uniscopc protocol; VT/VTS emulators provide access 
to DEC and UNIX host systerru;; and the 3270 emulator provides access to IBM mainframes, using the SNA/3270 
protocol. All of the emulators support PC-to-host lite transrers. 
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nection LO the scanner, compresses images after scanning. and allows software control of 
scanner functions. 

An optional OCR module can be added to a PW2 workstation, which enhances the 
Infolmage system by creating a network OCR server. In addition to allowing capture of 
complex text, this enhancement would enable accual page layout and structure to be pre
served-without user intervention. The captured OCR data is then forwarded automat
ically to 1he appropria1e applica1ion in a form it can use. Recognition speed is up to 28 
characters per second. Unisys claims an accuracy rate of up to 95%, depending on font, 
format, pitch, and page and 1ex1 alignment, as well as the resolution and clarity of the im
age. OCR o_utput can be in the form of ASCH, WordPerfect, or MS-Word for Windows. 

8.4.6 Printers 

For printing image documents, Unisys offers its image printer, a high-duty cycle, desk.top 
laser printer 1hat features dual-cassette sheet feeders for standard- and legal-size paper. 
The printer connects Lo a PW2 workstation equipped with 1he scanner/printer interface and 
[nfolmage Folder Print Manager software. 

8.5 CONCLUSION 

Unisys offers a comprehensive document imaging solution. In addition to hardware and 
software, the company offers a consulting service called the [nfolmage Folder Profe.~
sional Services Program, which includes fcasibilily studies, requirements definition, sys
tem and network design, systems integration, and maintenance iiupport. (See Chapter 16 
for additional information aboul this service and the similar services provided by other 
vendors.) 
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Chapter 9 

Hewlett-Packard Advanced Image 
Management System 

9.1 INTRODUCTION 

As the third largest North American computer vendor, the Hewlett-Packard Company 
(HP) is known for its minicomputers, such as the HP 3000 and HP 9000. While the rest of 
the computer industry has been adversely impacted by the 1990 to 1992 recession, HP has 
been one or the few companies to post gains- 12.7% for L991. TI1e company·s success is 
due in large part to continued strength in its desktop printing and multi-user UNIX sys
tems, as well as the introduction, in 1991, or a new line of aggressively priced worksra
tions and servers. the HP Apollo 9000 Series 700. Jl is a lso a very strong player in the 
market for portable test and measuremem cquipmenL 

HP is also competing with IBM and DEC in the area or network management. hav
ing announced its own integrated management platfonn, OpcnView, in 1988. l-lP's ap
proach differs from those or IBM and DEC in that it addresses other important issues, such 
as a standardized user interface for storing and retrieving management infonnation. Open 
Software Fou11datio11' s (OSF) Motif provides a Windows-based user interface for manage
ment applications. Open View Windows is a UNIX-based open GUl 1h:u other applications 
can interact with via published J\Pls. 

In addition, HP's NewWave GUI for DOS-based computers pioneered many object 
management technologies that were adapted ns standards by the Object Management 
Group in 1991. HP has applied its wealth of technical experience and expertise to the crea
tion of a comprehensive development cnvironmem for its Advanced Image Management 
Sysrem (AIMS). 

9.2 SYSTEM OVERVIEW 

HP's AIMS is a UNIX-based image management system that takes advantage of the cli
ent/server architecture (Figure 9.1). All image processing functions are performed on HP 
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Vectra PCs or rBM PCs and compatibles running MS-DOS and MS-Windows. Theim
ages are displayed on high-resolution monochrome or VGA monitors. Casual users of 
AIMS can use standard VGA monitors to view images of up to 70 dpi. Above that defini
tion, a high-resolution monochrome monitor is required. 

To •X"4!ng dal.lbases ....---- ----! 

Scanning 
Slatioo 

(and OCR) 

UNIX 

Figure 9.1 AIMS client/server architecture. Source: Hewteu-Packard Co. 

Documents up to paper-size A3 are captured by scanners attached to designated 
PCs. Scanners operating at 15 Seconds per page are used in distributed office environ
ments. Higher speed scanners can be used for faster, centralized scanning. OCR can be 
performed on images as they are scanned in, and portions of the scanned image can be 
converted to ASCII text Because AIMS supports free text searching the textual infonna
tion can be used for indexing. The ASCII text can be included in word processing or desk
top publishing documents. OCR requires a special card in the scanning PC. 

Hardwar~based compression is used on the images before they are t:rarismilted over 
the LAN. Images are stored on magnetic or optical disks attached to the UNIX dataserver 
and decompressed upon retrieval for viewing on the monitor. Software-only compression 
and decompression is available for instances when high performance is less of an issue. 

Laser printers providing 300 dpi output can be attached to any PC. Alternatively, a 
dedicated PC can provide centralized print service. The dataserver controls central re
sources and holds the relational database in which the images and other data types are 
stored. SQL is used for transparent handling of large data objects. A facsimile server 
called HP OfficeFAX enables images in the dataserver to be faxed. rncorning faxes are 
automatically placed in the HP AIMS database. 

Data on the HP 3000 minicomputer can be accessed via terminal emulation and 
linked with images via the dynamic data exchange (DDE) facility of MS-Windows. Be-
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cause the linkage is pcrfonned automatically by the AIMS software it is transparent to the 
end user. AI.MS also uses tenninal emulation to integrate HP 3000, HP 9000, and IBM 
mainframe applications. AIMS can display information retrieved from an IBM database. 

PCs running AIMS are networked together with IEEE 802.3 LAN protocols for bus
oriented networks (Ethernet and StarW AN). Through the use of an IEEE 802.3-to-IEEE 
802.5 bridge, HP Vcctra PCs on token-ring LANs can access AIMS and vice versa. 

AIMS includes a variety of tools that enable developers to write applications. MS
Windows screens can be designed with the User Interface Builder. The User Interface 
Builder combines with a fourth generation language, Windows 4GL, to produce an appli
cation program that communicates with the dataserver by making SQL calls over the 
LAN. Windows 4GL also hides the complexities of MS-Windows, image manipulation 
and display, scanning, OCR, terminal emulator interfacing, and the facsimile interface. 
Each line of Windows 4GL replaces 10 to 20 lines of C language code. 

Applications are hugely independent of the UNIX machine that is used as the 
dataserver. For example, moving from a dataserver supporting ten users to one supporting 
many hundreds of users requires only a recompilation and a database move. Once devel
oped, the application is installed on PCs, along with a low-cost set of AIMS run-time 
libraries. 

To use the AIMS software each PC must be equipped with an Advanced Image 
Processor (AIP) card (Figure 9.2), which is a graphics coprocessor board that supports 
many of the AIP library functions. This card boosts the image processing capability and 
provides memory and high-bandwidth scanner and printer interfaces. The card consists of: 
a 32b processor optimized for graphics applications; compression/decompression hard
ware; image memory buffers that provide video RAM for scanner buffering, printer buff
ering, or both; conventional RAM for images and working memory; and two 
input/output-interface daughter boards that possess high-bandwidth interfaces for scanning 
and printing devices. 

A software-only compression and decompression module, called Soft AIP, elimi
nates the need for the AIP board, but requires a 386 33-MHz computer for comparable 
performance. 

Rather than focusing on specific user functions, the rest of this chapter describes the 
operational mechanisms and development environment of AIMS. 

9.3 AIMS DATAMANAGER 

At the heart of AIMS is HP's relational database management system (RDBMS), 
DataManager, which evolved from Informix Corp. 's database products through a joint de
velopment agreement between Plexus Software, Inc. and Informix. The AIMS DataMan-

1 ager (Figure 9.3) is a superset of Infonnix TURBO and SQL, with enhancements that 
I j permit the efficient handling of variable-length objects of up to 2 GB. This is achieved 

I 
through the definition of two new data types-BYTES and TEXT--and by extensions to 

. the SQL interface. 
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The BYTES data type was introduced to allow the efficient and Oexible handling of 
unstructured objects, such as scanned documents, digitized voice (for annotations), and 
pictures. Efficiency is improved because the database does not have any knowledge of 
structure. 

The AIMS database provides three ways of defining and handling BYTES: 

• IMAGE: bit-mapped images, such as scanned documents and photos or graphics; 
• ASCH: text as found in word processors and OCR-processed documents; 
• BYTES: user-defined fonrnus. such as digitized voice or sound. 

The types of data BYTES refers to are listed in Table 9.1. 

Nome 

BYTES used as image 
BYTES used as ASC!J 
BYTES for user-

defined format 

Table9. l 
BYTES Usage 

Abbreviation 

IMAGE 
ASCU 
BYTES 

Srorage Format 

TIFF 
Tcxtlile 
Binary file 

TEXT refers to s1ructured objects, such as programs, word processing documents, or 
other character-based infonnation. The structure of these objects is used to compile an in
dex that provides the basis for free text searches. TEXT can be stored in BYTE fonn if in
dexing is not important 

9.3.1 Free Text Search 

Through the use of OCR a scanned document can be converted into TEXT. Free text 
search on indexed objects allows selection based upon the occurrence of words-words in 
proximity to each other, words in sequence, word roots, phrases, and other parameters that 

e commonly associated with the Boolean search capability. Like most indexing systems, 
rovisions are also made for specifying a number of common words (a, and, the, of, etc.) 
o be excluded from the index in order to improve search perfonnance . 

. 3.2 Optical Storage Clustering 

o handle large objects, HP has completely integrated optical storage media into AIMS. 
ata is stored on either WORM disks or rewritable optical disks in the order in which it is 
ritten and can not be moved afterwards. In conventional optical storage systems, closely 

elated objects, such as two documents in the same logical folder that were stored a few 

c 
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I 
Ii 
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I! 
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months apart, are often written to different platters. HP's optical clustering mechanism 
stores related objects on the same optical platter. This speeds up image retrieval by 
eliminating the Lime-consuming platter changes that typically bog down input/output 
performance. 

9.3.3 DataManager Modules 

The AIMS DataManager consists of two standard modules, TURBO and Interactive SQL 
(ISQL), and one optional module, Embedded SQL (ESQL). 

9.3.3.J TURBO 

Developed for the UNIX online transaction processing (OL TP) environment, TURBO is 
the database engine that manages image storage and retrieval at high speed, ensuring a 
high level of data integrity. SQL calls are accepted from different client stations and trans
lated via a data dictionary into disk accesses. Each client is given separate TURBO server 
processes, which arc dedicated to handling all database requests from that client. 

Io addition to being a database server, TURBO provides an operating environment 
for all database processes, which includes: 

• Disk space management; 
• Built-in backup and recovery mechanisms; 
• A systemwide view of resource allocation, for overall performance optimization; 
• A consistent interface, for easy interaction with the environment system. 

Operation of the system is simplified and integrated at a single point of control, the 
TURBO monitor. The monitor is a full-screen, menu-driven utility that allows database 
and system administrators to monitor, control, and modify the operating environment, 
thereby simplifying system definition and initialization. Among the functions available 
from the TURBO monitor are status, logging, checkpoint, backup, and recovery. 

In addition, Lhc following perfom1ance enhancements are provided and can be modi
fied vi.a Lhc TURBO monitor; 

• Shared memory is provided between input/output and database processes to mini
mize disk accesses. 

• Fast commits are achieved by flushing only transaction log records to disk immedi
ately. Data is kept in shared memory and only written to disk at periodic check
points. 

• Group commits optimize log file updates for several transactions at a time. 
• Sorted writes also minimize disk access. At each checkpoint the pages in shared 

memory are sorted contiguously, thereby minimizing disk access. 
• Performance measurements can be taken and fine tuning performed while applica

tions are running on the systems. 
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Several features are included to keep the availability and integrity of the data high. 
For example, after a system failure automatic recovery of all databases occurs in a matter 
of minutes. This is achieved by restarting from a checkpoint and rolling forward according 
to the Latest transaction log enrry. Database consistency is maintained by exclusive, or 
shared locking, of database, table, page, or row during transactions. Applications can con
trol the degree to which their transactions are isolated from the effect of other transactions 
by the setting of these row-read isolation levels: 

• Dirty read, which indicates that contents are not guaranteed stable; 
• Committed read, which indicates that contents are guaranteed stable; 
• Cursor stability, which indicates that a row is locked during examination; 
• Repeatable read, which indicates that a row is locked during transaction. 

9.3.32 Interactive SQL 

TI1e other standard module of the AIMS DataManager is lSQL, a tool for creating and 
modifying database structures and designing non-Windows screen forms, menus, and re
port formats. Entering and reLrieving information is supported by screen forms and files or 
interactive queries. This makes ISQL suitable for ad hoc processing of databases by both 
end users and programmers who need a tool for applications development and prototyping. 

The SQL enhancements that support compound data types a.re supported by ISQL, 
with one caveat. Since lSQL only runs on the dataserver, wi th no graphics facilities, it is 
not possible to retrieve the image of a data object and display it on a screen. Another en
hancement, the select system option, allows ISQL to access any other data server on the 
LAN. 

A full-screen, menu-driven user interface, ISQL consists of four modules: 

• ISQL Main Module, which presents and runs the main menu, with onlini help, and 
offers database select/creaLe, table select/create, table create/modify, and system se
lect functions; 

• Forrnbuild form generator and Peiform form processor, which. togelher with an edi.
tor, offer the facilities required LO specify and execute screen queries; 

• Query, which, with an integral editor, specifies and runs SQI.:. queries, either one at a 
time or in sequence; 

• Aceprep and Acego, which specify and run a report with data from a selection of ta
bles and for which editing and management features are also available. 

The complete menu sLrUcture of ISQL is provided in Figure 9.4. 

9.3.3.3 Embedded SQL 

ESQL allows preparation of dynamic queries and SQL database manipulation directly 
from customized C programs on the dataserver. In addition to supporting all the standard 
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SQL statements, ESQL provides a cursor control statement to' manage multiple row output 
from a SELECT statement. The cursor accommodates SQL statements in procedural lan
guages; it acts as a pointer to the current row in the virtual table, which allows the pro
grammer to control the SELECTed data one row (record) at a time. 

In most cases, the kind of database queries a user needs can be anticipated in ad
vance. In some cases, the exact nature of a statement might not be known at compile time. 
ESQL and Tools for C (ESQL/C} provides a dynamic query facility with which ad hoc 
ESQL statements can be specified and executed at run time. 

ESQL/C is a development tool for the C programmer, consisting of a compiler and 
library. The compiler is used during development only, while the library must be accessi
ble during run time. The primary characteristics ofESQL/C include: 

• Allows SQL queries from C programs and routines; 
• Performs conversions and manipulations on decimal, date, and string data types; 
• Uses C utility functions; 
• Uses C functions from the Ace and Perform programs within ISQL. 

9.4 AIMS MEDIAMANAGER 

The MediaManager supports both 5.25-in and 12-in WORM and rewritable optical disks. 
This provides customers with more flexibility in designing systems based on their individ
ual business requirement~. Each fonnat has its own advantages. The 12-in format suits 

-· 
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customers who want low cost per megabyte of write-once storage, while the 5.25-in for
mat fits best where customers need various price points and an industry-standard rewri
table format. 

MediaManager also manages dismountable optical devices under AIMS and con-
1rols multiple optical drives-stand-alone or in jukeboxes. Resource reservation, schedul
ing, and queuing are transparent to the database management. With optical storage fully 
integrated into SQL, there are no syntax differences to reconcile-as long as the optional 
SQL extensions are not used. 

The data on each side of an optical platter is called a "volume," with the members 
comprising a volume constituting a "family." New volumes can be added as the current 
ones are fiUed. The system can handle a number of different families simultaneously. 
Sequential or clustered storage of images, large objects in BYTES format, or both are 
supported. 

Applications access data through standard SQL statements and do not need to know 
the family or volume location to fmd images or manage drives or platters. However, be
cause the data is part of the database and not an independent application, a volume config
ured on one AlMS system can not be read in an alien system without special provisions. 

In conjunction with the AfMS JukcboxManager, the dismountable HP AIMS 
MediaManager (DlMMR) handles requests from the AIMS DataManager and controls 
and monitors optical media processes. It also maintains the family and volume table in the 
system. 

The dismouncable input/output (DIO) controls the transfer of data between shared 
memory and optical drives on a SCSf bus (two DIO processes per drive). The AlMS 
DataManager controls the data stream between shared memory and the application. Opti
cal write-data is temporarily buffered on magnetic disks to allow the application to pro
ceed with the next task immediately. 

The dismountable media utility (DMU) prepares and manages optical disks for data
base use, accessed as family and volume. An AIMS volume contains only two partitions: 
label and data. The UNIX utilities are not needed for nonnal AIMS use because the DMU 
provides the necessary services. 

The DMU has a screen-oriented user interface, which shows the status of all drives, 
including jukeboxes, as well as family and volume, resecvation count, free space, and cur
rent user ID. There are 16 available commands, all listed, and online help that presents pa
rameter and syntax infonnation. Although screen-oriented, the commands can constitute 
or be part of UNIX script files. 

HP offers a UNIX optical support package that consists of three parts: UNIX optical 
device drivers, UNIX backup utilities, and DMU commands. 

The drivers are used by the AIMS MediaManager, JukeboxManager, and UNIX 
utilities for optical disk access. Although the drivers are customized for each interface 
adapter and drive combination, the fonnal of the DMU commands is still the same for all. 
Bad sector reallocation is managed by the driver and is completely transparent to the user. 

The backup utilities offer a variety of useful features, such as copy and compare, 
which can be used between platters an<\ tape in any combination. The UNIX backup utili-

I. 

, 1 
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ties apply only to WORM disks. Standard HP-UX commands provide lhe same features 
for rewritable disks. 1 

As previously noted, the DMU prepares and manages optical disks for database use. 
Among the utility commands are: 

• Define/drop drives in the system, which causes the MediaManager's configuration 
table to be automatically updated; 

• Shut down MediaManager, which halts all optical disk activity; 
• Create an optical family and volume on a blank platter; 
• Display statistics of families and volumes; 
• Examine a platter for type, family, and volume; 
• MounL or dismount an optical disk volume in a drive; 
• Add or subtract a request for volume reservation; 
• Copy one platter to another (requires a minimum of two drives); 
• Compare two platters (requires a minimum of two drives); 
• Dump contents of platter to tape; 
• Restore or update contents of platter from tape; 
• Display written sectors within a specified range. 

9.5 AIMS JUKEBOXMANAGER 

The JukeboxManager is an extension of the AIMS MediaManager that provides support 
for single and multiple optical jukebox units. It can reference platters stored outside the 
jukebox or jukeboxes. Operation is transparent to the user. 

Optical jukeboxes rely on robotic systems, which allow a large number of optical 
platters stored ·in slots to appear on line to the computer system. An elevator unit fetches 
platters from storage and inserts them into the optical disk drive slot The jukebox is con
trolled independently of the disk drive, and one jukebox can support several drives. 

Typically, jukeboxes support 30 to 200 platters of 600 to 900 MB, contain two to lO 
drives per jukebox, and complete platter exchanges within five to 25 seconds. HP's juke
boxes are available in 20-, 60- and 100-GB models and can be combined to access up to 
280 GB of data. In adfiition, HP offers a stand-alone multifunction drive for low-cost, 
pilot-system development. 

: • Platters can be moved freely in and out of the jukebox slot by the system administra-
tor. Platters removed from a jukebox slot are classified as "on the shelf," but are still de
fined in the system. 

The JukeboxManager consists of three modules: the DIMMR (previously de
scribed), the JukeboxManager Process, and the Jukebox Manager Utility (JMU). The 
JukeboxManager Process controls the elevator unit via an RS-232C serial port. SCSI con-

1
HP-UX is based on and is compatible with USL's UNIX operating system. It complies with X/Open's 

XPG3, POSIX 1003.1, FIPS 151-1 and SVID2 interface specifications. 

1 
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connection is also supported, with each jukebox requiring one SCSI address for the eleva
tor unit and one for each drive in the jukebox. 

The JMU is a tool for configuring and operating jukeboxes and drives. lt is an ex
tended version of I.he DMU utility in MediaManager, offering an expanded command set. 
The user interface is the same as for MediaManager. 1be jukebox extension allows the 
systems administrator to define jukeboxes, insert and remove platters, and keep track of 
the inventory of platters belonging to tbe system. 

Jukebox utility commands permit the following operations to be performed: 

• Define/drop jukeboxes in the system (same as DMU); 
• Automatically move a plauer from one slot to another; 
• Physically insert a platter in the jukebox, either blank or used (from the shell); 
• Physically remove cartridges from the jukebox to the shelf; 
• List all platters known to the system (i.e., all platters ever used); 
• List all cartridges currently inserted in a jukebox. 

Figure 9.5 shows MediaManager and JukeboxManager and their interrelarionship to 

various other system components and utilities. 
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Figure 9.5 MediaManager and Jukebox Manager. Source: Hewleu-Packard Co. 

9.6 PRINT SERVER 
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The AIMS environment provides for local and remote print services. Files and bit-map 
screen dumps are provided from Windows. The AIMS Print Server is an HP Vectra 
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equipped with a laser printer, typically an HP LaserJet m or Fujitsu. Any HP Vcctra run
ning the AIMS Print Server software (Print Spooler) and equipped with the AIP card and 
printer interface card can be configured to perform this task. A low-resolution monitor is 
sufficient for use with the Print Server. 

The Print Server accepts compressed images, thereby minimizing network transmis
sion time and bandwidth requirements. Print requests and data originate from applications 
mnning at the front end, on the AIMS client workstations, rather from the back-end server. 
In normal operation images are first retrieved from the server and stored on the client 
workstation, before being sent to the AIMS Print Server. 

. Print Spooler software consists of two separate Windows programs: Queue and 
PrinL Queue acts as the printer monitor and administrator. TI1is program can run concur
rently with other programs and does not use any dedicated resources, such as the AIP card. 
It accept~ print jobs from other workstations and routes them to the hard disk, whether 
Print is running or not. The Print program fold1cs fiks directly from the hard disk and 
sends them to the printer via the AJP card. When Print is running it allocates the AIP card 
permanently and dedicates it for the printing process. 

9.7 FAX SERVER 

The Fax Server provides a facsimile gateway for sending images held in !he AIMS, data
base. Images can be scanned, compressed, and sent over the Fax network to multiple desti
nations. Faxes can be routed to the AIMS database and indexed later, to the recipient, or to 
a LaserJet III printer. Documents sent from AIMS can include text and image. Header 
pages can be added automatically and include configurable·text and graphics 
The Fait Se1>1er is dedicated to the tasks of sending and receiving faxes and cannot be used 
for anything else. Scaling, compression (i.e., CCITT Group III), and decompression is per
formed on the Fax Server by an HP Vectra PC equipped with a fax card and LAN inter
face card. When configured as a Fax Server, the Vectra needs only a low-resolution 
graphics display monitor and a 42 MB bard disk. One Fax Server can support up to eight 
AIMS servers. One AIMS server can send faxes to up to 16 PC-based Fax .Servers. 

The administrator interface is based on MS-Windows and a run-time version is in
cluded with the Fax Server software. This enables the system administrator to print incom
ing faxes or monitor the outgoing queue. Sending and receiving faxes is accomplished in 
much the same way as with any other facsimile device. 

HP offers Fax development libraries for creating AIMS applications that can be inte
grated with the Fax Server. Requirements include a development workstation and AlMS 
development software. 

9.8 APPLICATIONS INTEGRATION 

HP offers users the ability to integrate HP 3000 and HP 9000 applications with AIMS, as 
well as the ability to integrate IBM 3270 applications with AIMS. 
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9.8.1 HP 3000 and HP 9000 Integration 

HP 3000 and HP 9000 applicaLions can be integrated with images from an AIMS database. 
This is achieved by using HP AdvanceLink for MS-Windows, the Windows' ODE facil
ity, and HP AIMS. 

A typical scenario might involve a customer with an existing HP 3000 who is run
ning an insurance application. [nsurance document~ can be scanned and stored as images 
on the AIMS DataServer. Users would then have access to the HP 3000 application via 
AdvanceLink, a tool for creating template files that define the information to be passed to 
AIMS. Indexes of images the user wants to view are automatically passed from Advan
ceLink- which is also a terminal emulation package-to AIMS via DOE. The stored im
ages are then retrieved and displayed alongside the old HP 3000 (or HP 9000) application 
window. This allows existing HP 3000 and HP 9000 terminal-based applications to be 
image-enabled without code modifications. 

9.8.2 IBM 3270 Integration 

IBM 3270 applications can be integrated with images from the AfMS database through the 
use of an image gateway and AlMS 3270 terminal emulation. Structured data from exist
ing 3270 applications can be linked to images held in the AIMS database, which resides 
on an HP Series 800 Dataserver. Each PC can run up to four emulation sessions. 

A typical scenario might involve an IBM mainframe user who is running an 
invoicing application. Via the 3270 terminal emulator, the user could access existing data 
stored on the mainframe. New or existing invoices could be scanned and stored on the 
ArMS Dataserver. The combination of 3270 and AIMS allows users to retrieve details and 
display the invoices associated with a particular customer on the same workstation. 

Connections between HP Vectra PCs and an IBM mainframe are achieved via the 
image gateway. The workstations connect to the gateway via IEEE 802.3 or token-ring 
LANs. The gateway manages the connection and data communications to the mainframe 
via a token-ring or SDLC network. 

9.9 CONCLUSION 

HP's AIMS is among the most advanced imaging systems available. This is due in large 
pa.rt to its comprehensive development environment, which consists of the AIMS Applica
tions Designer and a number of AIMS standard run-time libraries, the MS- Windows De-

' velopment Kit, and a C compiler. The AIMS Standard Development Library pack includes 
both the AIMS Application Designer and Standard Runtime Libraries. In addition, there is 
full support for DDE Libraries and AIMS Fax Development Library software. 

This advanced development environment facilitates the design and delivery of cus
tom business solutions based on AIMS. On an international basis, HP works with a num

' ber of systems integrators-or "Image Partners"-who use these tools to build custom 
imaging systems and integrate applications across multiple platforms . 

.,, 
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Chapter 10 

DECim_age EXpress 

10.l rNTRODUCTCON 

DEC is the second largest computer maker, known for its VAX line of minicomputers and 
for introducing the concept of distributed computing. In fiscal year 1991 DEC posted its 
first operating loss in its 35-year history. In mid-1992 DEC reported a loss of $1.85 bil
lion, mos! of which was a restructuring charge taken to pay for further layoffs and plant 
closings. Soon after, Kenneth Olsen, !he company's president and CEO, announced his in
tention to retire. 

Although the poor economy was an important factor in DEC's decline, other factors 
played a part as well. With the growing tendency of customers to buy "open systems," 
there was a widely held perception that DEC relied too much on proprietary solutions, 

.c,, namely its VMS operating system, and not enough on helping customers migrate to micro
computer-based LANs. This prompted potential customers to look elsewhere for their 
computing and communications solutions. 

fn addition, DEC's Pathworks-based LANs have been widely criticized for slow re
sponse time. This affected DEC's success in other areas, particularly the important niche 
markets for routers and wiring hubs. 

Industry analysts expect DEC to eventually reorganize into market-specific business 
1 units to make the company more competitive in emerging and niche markets. Meanwhile, 
~1 DEC has already taken several measures intended to improve its financial perfonnance 

and change its image from that of a proprietary solutions company to that of an open sys
tems company. 

For example, in addition to moving from system-based software pricing to uscr
based pricing, DEC is shipping a version of its VMS operatin system that is compliant 
with a portable operating system interface (POSIX).1Further, DEC is licensing its VMS 

I A derivative of OSI and UNIX, POSIX is an operating syslem that can be transferred from one hardware 
or software environment to another. Computers using the operating system can exchange information and use lhe 
information !hat has been exchanged. 
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operating system, now called Open VMS. to other vendors. h has also restructured the 
pricing of its DECstation 5000 series. making it one of Lhe lowest-cost workstation lines in 
the industry. DEC has added a PC integration business unit to help customers with mul
tivendor networks and it has added support for Novell's NetWare to ilS Palhworks LAN 
software products. There is also more emphasis on PCs-even to the ex.tent or competing 
via mail order. 

/\ key development that could reverse DEC's fortunes and counter its image as a 
vendor or proprietary solutions is its commitment to 64-bit reduced instruction set comput
ing (RISC) chips and systems. code-named Alpha. Alpha can run twice as fast as any other 
RlSC processor. DEC plans to offer Alpha-based sysLems that span tl1e entire range or 
computing platfonns, from palmtops to supercomputers. The systems will run on VMS 
and OSF/l. as well as Microsoft Corp.'s NT operating system, thus appealing to millions 
of existing MS-DOS and MS-Windows users. DEC has h.igh hopes for Alpha. It might be
come the strategic product of the 1990s. the way VAX was il1 the 1980s. 

10.2 DEVELOPMENT BACKGROUND 

DEC's imaging soluLions have evolved in several phases, with each phase building on Lite 
previous phase. Phase I was started in 1987 under the name DECimage. 111is phase en
tailed Ille development and implementation of a standards-based architecture designed to 
enable any application running on a DEC network 10 incorporate images in the same way 
that they use traditional data types, such as numbers and text. 

As a result, DEC systems have already integrated the requirements for supporting 
imaging mto tlleir Slandard components and services. Specialized services, such as image 
acquisition, panem recognition, and high-volume storage, arc available to applications 
from the system. This capability can be exploited casually, as in electronic publishing, as 
well as in image-intensive applications, such as insurance claims processing. 

111e first phase focused on the development of tools and components targeted at in
tegrating the imaging capability inro DEC's mainstream architccrurcs and products. Tool
level products, such as DECimage Application Services (DAS), integrated the imaging 
capability into VMS and ULTRJX2 systems, DECwindows Motif'l, compound document 
architecture (CDA), and network applications support (NAS) environments. 

In addition, component products were developed for display, print, and image acqui
sition. DECimage Character Recognition Services (DCRS) enabled applications to tum 
the text in the images into machine-coded, or ASCU, characters. 

lUL TRIX is a DEC operaring sysrem derived from UNIX 

lDEC has made il easier for U5CfS to access the OSF's Motif via support of X.desktop, an industry·sland· 
ard MoLir desktop manager. Previously. DEC u.scrs accessed Motif via DECwindows, an arrangement that suf
fered from lhe lack of a coRSi.slcnt user interface. DEC bundles X.desktop with hardware running Open VMS, 
ULTRIX. and lhc OSP/l operating system. 
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In 1991 DEC began Phase II of its imaging system development. DEC introduced 
complete imaging system and applica1ions products that were based on a common sel of 
nc1workcd imaging clicn1s and servers. This second phase development strategy went by 
the name DECimage EXprcss. Its intelll was to deliver imaging capabilities to applications 
developers, as well as end users. 

Previously. DECimage was a prepackaged offering that could not serve as a devel
opment platfonn. The updated version, DECimage EXpress, is a layered soflware product, 
which makes it more attractive to third parties and to customers who are attempting Lo de
velop image systems on other platforms, in addilion lO existing platfonn configurations. 

Today DEC offers a highly flexible, standards-based approach to imaging, as do 
other vendors such as IBM and Unisys. Within the context of DEC's product line, this ap
proach offers customers the following potential advantages: 

• Modularity allows users to start small and add components incrementally as needs 
increase. 

• Extendibility (based on NAS) offers compatibility with multiple hardware platforms 
and operating systems. including VMS, ULTRIX, MS-DOS, OS/2 and Macintosh. 

• Integration brings the ability to manage and process images to all levels of comput
ing and to other applications, regardless of operating system. 

As these ini1ial goals arc achieved in products, architecture, and advanced develop
ment, other goals, such as explicit in1egra1ed support for addi1ional large data types (e.g., 
voice, sound, and video), will be addressed. This ongoing developmen1 strategy will make 
mullimedia imaging available in the near future. (Chapter 14 provides more detail on the 
concept behind multimedia imaging.) 

10.3 SYSTEM OVERVIEW 

DECimage EXpress is a family of packaged systems that provide image capture, indexing, 
storage, retrieval, display, and printing, as well as image distribution over the network. 
The systems are based on the VAX/VMS pla1fom1 and comply with DEC's NAS soflware 
for applications integration in multivendor computing environments. 

NAS is DEC's comprehensive set of open software based on industry standards. 
NAS enables users and applications to integrate, port, and distribute applications across a 
network of different computer systems, including VMS, ULTRIX, OS/2, MS-DOS, 
UNIX, and Macintosh. 

There are three components of DECimage EXpress, which companies can select 
based on their current and emerging business needs: 

• The client component is designed to offer an economical platform that provides the 
full functionality of a stand-alone system. 

• The server componem is designed to provide a completely integrated basic docu
ment in1aging syslem that can be networked departmentwide or enterprisewide. 

- ---· - ----

•I I' 
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• The application development component, or AP!s, provide a set of programming 
tools that are used to construct applications that meet unique business requirements. 

DECimage EXpress is a scalable system designed to operate as a combination of 
specified hardware and software components (Figure lO. I). As such, it can be used to im
age-enable applications that run on PCs to mainframes. The applications development en
vironment is made up of a set of routines that are used by the system administration, data 
storage, and document indexing subsystems to access documents within DECimage EX
press. This functionality permits the user to design solutions that address unique business 
problems. 

DECimage EXpress Subsystems 

System Document Document HarcJcopy Auto-
FAX 

Aqulslllon View Netwoli< NelWort< 
Admln. Storage Indexing Services Indexing 

Gateway 

I I I I I I I 

' 't 
OECimago I 

Appllenlfon SoivlCO$ 
I OE<:lmaga I 

Rocogn41on Sorvleot 

•Ir t " 
Operating System 

Figure 10.1 DECimagc EXprcss Version 2.0. Source: Digital Equipment Corp. 

For the most part, the key features of DECimage EXpress are similar to those found 
in other vendors' computerized document imaging systems. In short, DECirnage EXpress 
offers these notable features: 

• Supports importing documents directly from magnetic cache or from a local scan
ner; 

• Allows automatic preview of images during scanning or import; 
• Allows automatic indexing of documents-up to five key fields-at the time of ac

quisition for either scanner or cache; 
• Supports scanning of both multiple-page documents and multiple fixed-page-count 

documents, as well as single-page documents; 
• Provides the ability to inspect document images for scan quality; 

T 
' I 
l 
I 
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• Supports the replacement of a specific page of a document by rescanning and pre
serving the original page sequence; 

• Supports cropping of document images; 
• Supports up to five regions of interest to be manually or automatically indexed with 

each document template; 
• Permits multiple documents to be appended (to form a new document), copied, de-

leted, or moved (to another drawer); 
• Supports the retrieval of documents, using up to five index keys per drawer; 
• Supports both single and dual display windows, side-by-side or top-over-bottom; 
• Supports the display of bitonal images-with or without hardware assistance-as 

well as gray-scale and color images; 
• Supports zone, rotate, pan, scroll, and image scaling, including original resolution, 

fit width, fit height, and fit within a window; 
• Supports mailing and exporting of individual pages of a document.; 
• Supports bidirectional facsimile with delayed transmission capability; 
• Provides for the registration and definition of: 

a All nodes to access DECimage EXpress; 
a Devices to be accessed by users; 
a Drawers to contain image documents; 
o Access to drawers by user accounts; 
o Functional ptivileges of user accounts, including print, index, delete, autoindex, 

modify, scan, fax, and system management; 
• Provides a system manager utility for migrating document images to and from mag

netic and optical storage, purging images from the database, and configuring the 
storage server. 

, . With the introduction of DECimage EXpress 2.0 in January 1992, the following ad-! ditional capabilities were added: 

• Expanded connectivity. Users can have concurrent use of the document imaging sys
tem within or across departments. Users can review and act on the same document 
simultaneously. 

l 

• Applications development environment. Allows users to develop custom imaging 
applications by integrating DECimage EXpress with existing applications. 

• Pax capability. By making the appropriate menu selection, the user can direct the 
DECimage EXpress system to send a fax of a document currently being viewed. The 

:·-· user can also receive a fax directly into the imaging system. 
~ • Improved perfonuance for the migration of images from magnetic to optical storage. 

• '10.3.1 DECwindows Motif 

·Motif was developed by the OSP. It is literally the result of combining the best tools the 
industry has to offer. As such, Motif holds a great deal of relevance to the workstation user 

___ ..,_ -- -· --- ·-
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community in general. As a standard, Motif allows users to team only a single interface 
that spans many types of computer systems. Consequently, Motif allows users lo spend 
more time getting work done, instead of trying to figure out how to use multiple user inter
faces. 

DECwindows Motif combines the DECwindows programming environment, Pres
entation Manager from lBM, and widgets from Hewlett-Packard. Motif's Window Man
ager, which replaces the original Window Manager in DECwindows, permits the user to 
control how windows or other graphics objects operate. Motif includes LinkWorks, a hy
pertext service that links word processing documents, electronic mail messages, images, 
and other data types. 

Unlike the "live links" of DEC's CDA, which import information from one applica
tion to another, LinkWorks creates a referential link. For example, the user can link a 
DECwindows electronic mail message to an image document created under DECimage 
EXpress. Many of the DECwindows Motif applications have a Link option on their main 
menu bar to support this service. 

10.3.2 Compound Document Architecture 

CDA establishes a framework for the universal exchange of data types: text, graphics, re
visable spreadsheets, charts, tables, and images. This framework provides the following 
benefits to users: 

• Promotes coexistence between standards and different document formats through 
consistent data representation, which is achieved with the digital document inter· 
change format (DDIF);_ 

• Facilitates the sharing of data between users across departments and networks; 
• Provides single-device access to databases, images, applications, communications, 

and presentation graphics, and, in the future, voice and data; 
• Provides data representation and exchange between different operating systems, 

across heterogeneous networks and hardware devices. 

A practical user of CDA is the proposal group that creates a basic document with a 
word processor and links it Lo engineering drawings, data faxed from the sales force, a 
spreadsheet containing retum--00-investmenl (ROI) projections, charts generated by the 
marketing team, and image documents containing product specifications and photographs. 
Figure 10.2 provides an iliustraLion of the CDA concept. 

DEC anticipates that, in addition to becoming a flagship product in its own right, 
DECimage EXpress will become the inlegration point for other vendor systems. This inle· 
gration will offer users and applications the ability to access, retrieve, and deposit images 
and descriptive data between targeLed systems. 

The level of interoperability will be determined by the interfaces and standards 
available on other vendors' systems. However, the goal is that users on a DECimage EX
press system will have the most comprehensive access to the information on other sys-

l 
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~"'tims--evcn if the other systems interact with !heir system and each other in no other way. 
''f,s such, DECimage EXpress will play an increasingly pivotal role in managing data and 

~· ~<jata flow, eventually becoming the de facto or designated standard entcrprisewide. 
h 
J0.3.3 Document Interchange Formats 
ill ' 

~PEC's CDA allows users to create revisable compound documents from a variety of appli-
;&~tions across a network. The set of Base Services that accompany the CDA rely on 

1IDEC's DDIF and digital table interchange format (DTIF)_ to manipulate files that include 
;text, graphics, and images. 
~' DDIF and DTIF files, in tum, are based on abstract syntax notation one (ASN.1 ), an 
~f.memational standard (ISO Standard 8824) that defines an architecturally neutral data en
,wociing scheme. Files based on ASN. l are portable across multiple computer architectures . 
• 1'· 
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An in-memory data structure called an aggregate is the basic unit between applica
Lions and Lhe CDA access routines. The CDA access routines give application designers 
two modes of document transfer: incremental and document, with different levels of inter
face ease and dynamic memory space (explained later). CDA Converter Architecture cre
ates an environment where software can convert between multiple document formats. A 
variety of programs can use CDA for data access and conversion, ultimately facilitating 
the creation of interoperable applications. 

10.3.3.J Aggregates 

Aggregates contain document data corresponding to particular areas of a given data for
mat, whether DDIF or DTIF. The CDA access routines define the aggregate types needed 
to break the document data into manageable elements. 

The aggregate type !hat builds the overall structure of each data formal is called the 
root aggregate. In addition to representing the document as a whole, the root aggregate in
cludes the byte stream associated with the document encoding and the context needed to 
manage the data path. The context includes: 

• A document identifier, which distinguishes the type of document-DDIF or DTIF; 
• An optional specification of user-provided memory management routines for appli

cations with high-memory requirements, such as image applications; 
· • Processing information, such as lhe attributes of the file, byte stream, or aggregate. 

Each aggregate contains a defined list of items that are specific to the aggregate 
type. Each item provides a storage cell for part of the data syntax-in DDIF or DTIF
that the aggregate builds. 

10.3.3.2 Access Routines 

As noted previously, the CDA's Base Services' data structures and access routines enable 
programmers to create, modify, read, and write compound documents. The CDA access 
routines apply to both DDIF and DTIF data types and are used by applications during file 
storage and data exchange. The CDA Document Viewers, the CDA Converter Architec
ture, and compound document applications are layered on the CDA Base Services' access 
routines. 

CDA access routines perform several tasks, such as allocating and deallocating ag
gregates, storing and fetching aggregate items, and reading and writing aggregates to 
documents. CDA Base Services provide the interface files that defme numeric equivalents 
for aggregate type codes, aggregate item codes, and aggregate values. Also included is the 
documentation for each item's data type. 

At the time of document input, the CDA access routines create aggregates, store 
document data into the items, and return the handle of each aggregate to the application. 
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At the time of document output, the application creates and populates aggregates before 
passing them to the CDA access routines for writing. 

/0333 Document Transfer Modes 

The CDA access routines provide the application designer with two modes of document 
transfer: incremental and document. The incremental mode is time-consuming to program, 
but uses less dynamic memory. Incremental mode is typically used when the attributes of 
the output document format do not require the entire input document to be available in 
memory to complete the conversion. The document mode offers an easy-to-use interface 
and simplifies programming, but requires that the entire document reside in memory. 

10.3.3.4 CDA Converter Architecture 

The CDA Converter Architecture provides an environment for creating software that con
verts between multiple document formats. The CDA Converter Architecture routines are 
layered ou the CDA access routines. 

The CDA Base Services provide support for conversion of input formats DDIF, 
DTJF, and text and for output fonnats DDfF, DTLr, text, PostScript, and Analysis. Analy
sis is used for debugging and convcns DDIF/DTIF to an ASCH representation in which 
fields and values can be easily viewed. Other industry-standard formats, such as SGML, 
WK I, CGM, I IPGL, and Macpaint. are supported by the CDA Converter Library. inter
change between the office document architecture (ISO Standard 8613-1) and CDA is pro
vided by DEC's ODA Compound Document Architeccure gateway producL 

Under the CDA Converter Architecture a front-end module converts an input (on
disk) document format to an in-memory representation, or aggregate. A back-end module 
then converts the in-memory format to an output (on-disk) fom1at. The in-memory aggre
gate structures used for conversion of DDIF or DTW are the same as those used for incre
mental-mode and document-mode document transfers. 

10.3.3.5 CDA Document Viewers 

The CDA Viewers read-in DDIF aggregates, interpret them in terms of pages, and then 
formal them according to layout rules embedded in the document, before displaying each 
page on the screen. The CDA Viewers are callable routines and can, in tum, be used by a 

• higher-level application. The DECwindows Mail and VAX Notes electronic conferencing 
applications, for instance, provide this CDA document viewing capability. 

of 

1 10.4 CDA APPLICATIONS 

As· part of its CDA program, DEC offers several sample applications that deliver impor
tant end-user services. In addition to the previously described CDA Converter Library, 
·these applications iii.elude: 
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• DECdecision. This is an integrated decision support and data analysis package that 
uses the CDA Toolkit to store DTlF files and the CDA Converter Architecture to 
import and export foreign file types. 

• DECimagc Applications Services. This package of tools and utilities provides image 
support for compound document applications development. It uses the CDA Toolkit 
to store and retrieve images in DDIF files. 

• DECpaint This is a DECwindows image editor that uses the CDA Toolkit to store 
and retrieve its images in DDIF files. 

• DECwindows Mail. This an electronic mail application can send and receive com
pound documents. It uses the CDA Viewer to display DDIF and DTIF documents. 

• DECwritc. This is a compound document editor that uses the CDA Toolkit to store 
DDIF files and the CDA Converter Architecture to import and export foreign file 
types. 

• VAX Notes. This electronic conferencing system stores and retrieves DDIF and 
DTIF documents and uses the CDA Viewer for their display. 

At this writing DEC offers at least 50 CDA-capable applications. Over 100 others 
are available from third-party software developers. 

10.S NETWORK APPLlCATIONS SUPPORT 

DEC's NAS software strategy provides support of multivendor installations through a 
suite of standards-based software products. This allows users to access and share programs 
across multiple systems. 

For dislributed applications to be effectively implemented there must be a transition 
from stand-alone operating systems to distributed operating systems. NAS can be de
scribed as the "middleware" that fulfills this purpose, providing connectivity, portability, 
and client/server computing. NAS is a powerful networking tool that is most useful in ap
plications that require virtually continuous interaction at the desktop level, such as image 
document processing. It enables users in any work group or department to share many 
types of data from different sources. 

The basic principle behind NAS is to link multiple computer platforms into a cohe
sive and coherent environment. Coherence is the result of standard APis and file formals 
that allow applications to access and manage information contained in other applications. 
Cohesiveness is the result of sharing resources among applications independent of the sys· 
terns on which they run. 

1brough NAS imaging functionality can be seamlessly integrated with NAS-compli· 
ant applications. NAS enables applications to interact in a distributed environment that in· 
eludes a network of computer systems and software from different vendors. lo this 
environment imaging applications can be shared over different hardware platforms. 

NAS-based products include a .version of DECwindows/Motif for Sun Microsys
tems' SPARCstations and NAS Transaction Processing software that runs on UNIX, MS
DOS, and the Macintosh. DEC also offers the NAS300 server package on 12 complete 
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VAXNMS systems. In addition, NAS currcnlly supports ULTRIX, OS/2, MS-DOS and 
MS-Windows, Sun OS, and Macintosh OS, as well as VT, X, and 3270 terminals. 

Figure L0.3 illustrates the functional aspects of DEC's NAS. 

Imago 
Acquisition 

Outpuc 

Network 

Scorn go 

FAX 

Figure 10.3 Functional aspects of NAS. So11rce: Digital Equipment Corp. 

10.6 DECIMAGE APPLICATION SERVICES 

DAS is a set of callable routines (AP!s and other programming tools) that add imaging ca
pabilities to new and existing applications, regardless of computing environment. DAS 
provides for image capture, processing, and display. OAS is language-independent and en-

r ables application developers and systems integrators to handle bitonal, gray-scale, and 
1 t RGB color image data, even as they develop applications that concurrently handle image, 

text, and graphics. 
. The services are library-resident routines that are included with VMS DECwin-

1 I <lows/Motif. The following sets are included as part of the application services: 

• Image Input Services (ITS). Functionality includes image scanner device drivers, de
vice setup, and image data acquisition. IIS supports the MD400 and MD410 scan
ners offered with DECimage EXpress and allows systems integrators access to these 
two gray-scale input devices via a supported API. Remote access and sharing de
vices within a cluster or network are also provided. 

• Image Services Library (ISL). Functionality includes image data type support, file 
input/output, image processing and manipulation, and data encoding conversion. 

• Image Display Services (IDS): Provides device-independent image rendition con
trol, image display, and X image extension (XIE) support.4 IDS provides widget 

4DECimage EXpress supports X tenninals as clieni systems, using XIE to send compressed image data 
from an X client application to an X server. 
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support for Motif l. L and VMS DECwindows/Motif 1.0. Programming examples are 
included for both Motif and the X user interface (XUI). The interesting aspect of 
DAS is that programmers need not have specialized expertise or extensive familiar
ity with image-capable hardware devices. 1l1is is because basic image-specific tech
nology is built into DAS. 

DAS adheres to industry and international standards, including: X Window System, 
PostScript, office document interchange format (ODIF); CCITf Groups III and [V; and 
discrete cosine transform (OCT) compression, which is compatible with the Joint Photo
graphic Experts Group's (JPEG) baseline standard R5 for compression. 

10.7 APPLICATION DEVELOPMENT ENVIRONMENT 

The DECimage EXpress Application Development Environment (DADE) is the VAX c 
callable programming interface, which is used to extend the DECimage EXpress system. 
This capability is achieved with a sel of routines than can be used by the DECimage EX
press system administration, data storage, and document indexing subsystems to access 
documents within DECimage EXpress. 

DADE is a set of over 30 APls that include the following functions: 

• Create image documents; 
• Add, delete, and replace pages in documents; 
• [ndex and move documents; 
• Retrieve an image; 
• Resequence pages in a document; 
• Create collections of documents from lists of document identifiers. 

DADE lets customers and third-party developers integrate complementary, image
capable applications systems. This means an existing Oracle application, for example, can 
use DECimage EXpress as an image server to extend the type and amount of information 
available to the end user. 

Other functions users can perfonn with DADE include: 

• Access single documents or collections of documents from the document storage 
subsystem; 

• Perfonn utility functions, such as creating, deleting and retrieving a single docu· 
ment, or creating collections of image documents; 

• Cndcx documents and retrieve indexed documents. 

As part of DEC's imaging consulting services, technical experts will integrate 
DECimage EXpress with the customer's existing applications using DADE. 
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10.8 OTHER DECIMAGE OFFERINGS 

DECimage EXpress can lie into other DEC offerings, such as its ALL-IN-I office 
automation software. In addition, a number of discrete components of DECimage EXpress 
that can be purchased separately, depending on the needs of the imaging application. 

10.8.1 All-in-1 Image Software 

DEC offers All-in- I Image Software, a layered application that integrates paper-based in
fom1ation into its All-in- I office automation system. This product provides users with a 
departmental or work group scan station, allowing users to scan, index, and store images, 
so that they can be retrieved, edited, and distributed within the familiar All-in-1 environ
ment. Thus, operators using graphics-capable VTs (models 240 and up), DECwindows ter
minals, and PCs running MS-Windows can view, edit, and distribute images from their 
desktops. 

10.8.2 DECimage Character Recognition Services 

DECimage Character Recognition Services (DCRS) is a set of run-time services that sup
port the recognition of text contained in scanned bitonal image files and conversion of the 
1ex1 into ASCU format. DCRS provides readily available OCR to large, distributed appli
cations that need OCR to convert text within an image for routing and indexing, or for use 

· by texc-based applications. 
DCRS has a library of callable services: 

• Page segmentation services, which automatically separate text areas of an image 
from non text areas; 

• Text recognition services, which examine text regions to detennine character infor
mation, font family, and font size; 

• Text export services, which convert text infonnation into ASCII, PostScript, or 
DIFF fonnat for roULing, indexing, and use by other applications; 

• Structure access services, which allow applications to extract infonnation, such as 
region boundaries or individual words, from a page structure and allow deletion of 
page regions that are not of interest; 

• Postprocessi.ng services, which perform such housekeeping functions as deleting 
buffers or structures created during the recognition process. 

0.8.3 SMARTFOI,DER Imaging 

MARTFOLDER Imaging is an image-capable work-system environment for folder man
ement, document management, checklist management, FAX document integration, 
ainframe connectivity, and electronic mail. DEC SMARTFOLDER software, once a 
parate offering, is now an integral part of the DECimage EX press system. 
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L0.8.4 DECimage Scan Software 

DECimage Scan Software is a desktop X-Windows application on VMS and ULTRIX 
systems that provides for the capture, manipulation, and delivery of images for use in 
other image applications. Titis application can be used with MD410, MD400, and MD300 
scanners. The MD410, for example, is a SCSI-bus compatible device that is capable of 
scanning speeds of up to 15 pages per minute at a resolution of 200 dpi. This equates to 
17,000 pages per month. The scanner aJso features onboard data compression. 

10.8.5 DECcamera 

DECcamera is a video image server that facilitates the capture of gray-scale images of 
three-dimensional objects. The user can capture still images from any video source and 
analyze, annotace and electronically send, and incorporate those digitized video images 
into other applications, anywhere on the network. 

10.8.6 Fax Network Gateway Server 

The Fax Network Gateway Server integrates facsimile transmission and reception with 
business applications, as welJ as with electronic mail. It provides economical and timely 
transmission of large volumes of infonnation. 

10.8.7 Storage 

The DECimage EXpress system offers integrated optical WORM disk storage from 2.6 
GB to 734 GB through the Perceptics Laserware optical interface. In addition, DEC offers 
optical storage systems through Cygnet Systems. The Cygnet Jukebox, with Laser Mag
netic Storage lntemational's double-headed optical drive, offers up to 734 GB of storage 
in one unit and is capable of accommodating up to 28 GB on line concurrently. 

10.9 THIRD-PARTY RELATIONSHIPS 

As earlier described, the openness of DEC applications encourages the participation of 
third-party vendors. Third-party relationships are very important to the DEC imaging straJ.
egy, just as they are in other areas, such as integrated network management (i.e., DEC's 
Enterprise Management Architecture [EMA]). These relationships with hardware suppli
ers, software developers, and systems integrators allow DEC to offer a fairly comprehen
sive line of imaging solutions. Some examples follow. 

10.9.1 ImageNow Software 

One of DEC's more recent offerings is ImageNow software, developed by Genesis Soft
ware, Inc. This software is an easy-to-install application that allows users to image-enable 
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corporate applications without the costly, time-consuming process of rewriting code. 
Based on DECimage EXprcss. JmageNow software provides interconnection for host sys
tem/mainframe applications of image data. There is no host system impact, nor is a rewrite 
of the existing applications necessary. 

lmageNow software looks al two views of the data: (1) the data as it comes from the 
host system via the communications stream and (2) the data as it is displayed at the termi
nal or tenninal emulation environment. 

111tough a learn method, lmageNow software monitors the exact poim at which the 
user is working in 1he application and wants the image data applied. The team merhod al
lows lmageNow applications 10 build a set of rules that are applied each time the applica
tion requests or adds an image. This method need only be applied once per application. 

Running atop DECimage IDCpress, lmageNow lets users who are running a1>plica
. uons on a VAX under VMS or on an IBM mainframe under MVS access image data asso

ciated with forms-based applications that are running on Forms Management System. 
DECfom1s, CICS, or TSO. [mageNow encapsulates the original fom1 and the images to be 
added. It then intercepts the images targeted for a specific transaction. to allow the appli
cation to combine the correct fonn with the correct images. The DECimage application 
manages all connections between the fonns-based application and the images. This means 
that users can associate image documents with data records without having to modify the 
applica1ions. 

lmageNow allows users of an application to access a learn mode option. This option 
associates images with particular records, then retrieves those images. IL creates an index 
of the associations thal ex isl between images and forms and uses pointer files to locate the 
data. 

DECimage application services for VMS 3.1 include DEC's X Image Exlensions, 
1 which: allow compressed image data to be sent from client applications to an X display 

server, provide work.station support based on the DECwindows Motif environment, per
fonn continuous tone compression, and support DEC's MD400 and MD4l0 gray-scale 
scanners. 

Genesis also provides GSI Prompt Paymaster software, a contract administration 
system for federal, stale, and local gove.mments. This application automates the payment 
process, using DECimage application services and DECimage EXpress to store the indi
vidual payment source documents. The sofLware also fits many commercial accounts pay
able requirements. 

10.9.2 Laser View Express Software 

LascrData, lnc.'s LaserView Express software is a low-end, MS-Windows-compatible 
package that allows PCs to access, retrieve, and display images stored in DECimage EX
press and store and print images locally. Jn addition, images can be exported to the Wi.n
~ows clipboard facility for integration with siand3td Windows applications, such as word 
~rocessing and electronic mail. 

-
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10.9.3 Epic/Workflow Software 

Computron Technologies Corp. offers Epic/Workflow software, which uses DEC's imag
ing technology to provide packaged workflow management solutions in document-inten
sive areas, such as accounts payable, insurance underwriting, and loan origination. 
Computron uses DECimage EXpress as an application interface platfonn on which to 
standardize its full range of imaging workflow applications. 

10.9.4 PixTex Product Family 

Excaliber Technologies Corp. provides VMS users with a family of image management 
products. PixTex software is a document imaging system that turns a DEC computer into 
an electronic filing cabinet for text and images. 

Another offering, PixTex/EFS software, is a complete DECwindows environment 
for document control and electronic filing that combines a graphical user interface with 
the Rdb/VMS d:uabase manager and a proprietary database for RISC-based UL TRIX sys
tems. The PixTex/EFS software provides for the acquisition, storage, and retrieval of com
pound documents. In addition, PixTex/EFS offers high-speed retrieval, full document 
control, and content-based searches. The software supports DEC's compound document 
architecture, document interchange format, DECnet protocols, and NAS. 

PixTex/EFS System ServerPlus software is a document control product that com
bines a graphical user interface, the PixTex/EFS MS-Windows client, an electronic file 
room metaphor, and DEC's Rdb/VMS database manager for the electronic filing and re
trieval of compound documents. The software enables PC users who are running Windows 
to access the electronic filing functions of the PixTex/EFS ServerPlus application. 
PixTex/EFS ServerPlus c-0mplies with DEC's CDA and NAS standards in a client/server 
environmenL 

There are many other third-party software packages that can plug into DECimage 
EXpress and many that meet the specific needs of niche markets, such as financial and hu
man resources, appraisal and geographical information, court and deed administration and 
management, hospital information systems, and pharmaceutical and chemical industry re
cord keeping. 

10.10 CONCLUSION 

For many years DEC was successful in providing an economical alternative lo IBM's 
host-centric computing architecture. This alternative relied on a distributed computing ar
chitecture that moved information processing resources to the workgroup and departmen
tal levels. DEC accomplished this with ics proprietary VAX/VMS system, DECnet LAN, 
and local-area transport (LAT) server communications protocol. The company's success 
contributed to the widely held perception of DEC as a provider of proprietary solutions at 
a time when users were more interested in open systems solutions that could take advan
tage of products from multiple vendors. 
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1 Iowever, DEC had been supporting induslry and worldwide s1andards. including 
TCP/IP and OSL, for many years, lending validity lo 1ts claim that it had simply done a 
poor job of marketing this fact to prospective as well as exisling customers. Al least within 
the con1ex1 of DECimage EXpress, DEC has demonstrated its commitment to open sys
tems solutions. which has encouraged a number of 1hird-party hardware suppliers and soft
ware developers lo offer products Lhal work in conjunction with 1hc system. 

I . 
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Chapter 11 

FileNet Document Imaging Systems 

11.l INTRODUCTION 

{ri terms of customer base, FileNet Corp. is the largest image system vendor. By the end of 
i99 I, the company had installed 500 image systems at 350 customer locations in 34 coun
tries-more than either DEC, IBM, or Wang. The ten-year-old independent company, 
based in Costa Mesa, California, is among the few computer companies that posted gains 
i.Q 1991 despite the stagnant economy. That year, revenues jumped 19%. At this writing, 
FileNet is only a $122 million company, but it holds its own against the giants of the im
aging industry by the strength of its products. 

FileNet's product development strategy is focused on business process automation. 
{ts WorkFlo Business System software products, Workforce Desktop and the WorkShop 
Qeve!opment Environment, which were launched in 1991, elicited favorable reviews from 
fodustry analysts, consultants, and customers. In fact, FileNet has consistently received the 
highest customer satisfaction ratings on annual surveys by Datapro Research Group and 
th_e Association for Information and Image Management (AIIM). 

'' 

iJ.2 SYSTEM OVERVIEWS 

FrleNet's document imaging solutions fall into two main categories: the WorkFlo Business 
:System and FolderView. WorkFlo software improves the quality and efficiency of repeti
tive, procedural, and clerical business processes. FolderVicw, which is FileNel's latest of
fefuig, allows users to manage large numbers of documents and data in dynamic 
environments in which Lhe work is less structured. 

• l't..2.1 WorkFlo Business System 

'·J'he WorkFlo Business System is a family of eight software groups that include modular 
• J pplication development, desktop integration, and work management functions. WorkFlo 
;'~pts control which software groups are called up to support a particular business proc

• . 

171 
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ess. The software's modularity increases the speed and efficiency of applications develop
ment. WorkFlo software modules encapsulate the underlying imaging services required for 
production applications. This permits organizations to focus on improving their business 
processes, rather than on mastering the technical underpinnings of the imaging system it
self. 

The document entry software group consists of modules that control document scan
ning, indexing, verification; concurrent host data entry and committal t; and the transferral 
of computer output to laser disk. A bar code reader and application software for automatic 
document indexing speed the document entry process. 

The office services software group .controls the FileNet system's use of the MS
Windows interface, as well as the applications that support individual services, such as 
word processing, spreadsheets, and graphics. With such interfaces as Microsoft's DDE 
and dynamic link library (DLL), users can integrate diverse applications in the WorkFlo 
Business System. 

The image display and edit modules control image display features, such as scaling, 
rotating, and zooming; image editing features, including cut and paste and annotate; and 
image formats, such as TIFF, BMP, MSP, PCX, CALS, and device-independent bitmap 
(DIB). 

The database modules control database query, relational database functions, file 
folder capabilities, and database maintenance. These modules permit file folder routing 
among workstations, with no limit on the quantity of documents per folder. Documents 

_can be in multiple folders, and folders can include nonimage objects, such as data or text 
The system-managed storage modules control image cache management, document 

management, security, and archive capabilities. The image cache temporarily stores on 
magnetic disk document images that are accessed frequently during a processing cycle. 
Specialized software manages the resources of FileNet's OSAR optical disk library to en
sure optimal performance. 

The WorkFlo language modules include capabilities to execute scripts and routing. 
Information can be routed sequentially to multiple electronic in-baskets according to the 
time limits and priority levels established by the system administrator. Suspense files hold 
documents until all other information necessary for processing has arrived, at which time 
the document or file is routed to the appropriate workstation. The WorkFlo language mod
ules also provide C language support and maintenance functions. 

Local-area communications modules provide Novell NetWare support for interop
eration between Novell services and FileNet imaging capabilities. The modules also pro
vide: IBM token-ring support, for connecting distributed PC networks to FileNct 
solutions; Ethernet support, for local- and wide-area networks, and host-to-terminal sup
port, through IBM 3270 and 3278 windows and DEC VT-100 and VT-220 windows. In 
addition, the modules provide support for a variety of bridges, routers, and gateways, 
which are used to link together multiple networks. 

1 
!n !he parlance of document imaging, when a document is finally stored on optical disk it is said to be 

commiued. 
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Wide-area communications modules control inbound and outbound fax services, 
provide IBM/SNA support, and provide remote batch delivery of images. lncoming docu
ments sent by fax can be automatically indexed by date, time. the number of the originat

-~ iag fax machine, and the lD of the fax server. Document images can be routed to a single 
:e workstation on the FileNet network or to multiple workstations, according to specified dis
~f tribution lists . 
. , 
~~ 11.2./.J Workforce Desktop 

t: 111e Workforce Desktop performs the workstation functions that operators use in imaging 
~· applications: image display and manipulation, document indexing, the archiving and re-
1~ ~toring of MS-DC?S files. and ~ystem administration t~sks. Work'.orce Desktop products 
ff!' mclude Image Display for Windows, WorkFlo Runtime for Wmdows, and AutoForm 
{t· Runtime for Windows. 

:• Image Display for Windows equips PCs with the fundamental capabilities needed 
. ;for image processing, including document display, indexing, and database query. TI1e two 
, ·run-time programs are required to initiate WorkFlo software applications and forms appli
,~ cations. The applications themselves were developed using the Work.Ro System Develop-

··ment Kit (SDK)and the AutoForm SOK. 
With the Workflo SOK users can create scripts to automate, re-engineer, and man

'· .age various business processes. The scripts ·balance workloads, manage time limit!; of 
· ~work-in-progress, assign and adjust priorities, identify exceptions, suspend work-in-pro

' *· grcss, and measure productivity. System administrators and programmers use the Auto-
•· Form SDK to develop forms for data entry, indexing, and document committal. The kit 
" can function as a stand-alone screen generation tool or it can be used in conjunction with 

·the Work.Ro SDK to develop WorkFlo imaging applications. 

1. ! 1.2.1.2 WorkShop Development Environment 

TI1e WorkShop Development Environment gives users tools to tailor applications to solve 
! •unique business requirements. With WorkShop, users can create WorkAo scripts to auto
~· 'Iii.ate, manage, and control the queuing and flow of images, data, and text throughout the 

organization. With AutoForm, users can create template-like forms for capturing, validal
( ing, and storing coded data in designated fields. This information is then accessible for use 

1 'in WorkFlo scripts, as well as other Windows applications, via DOE. The information can 
't1 also be interchanged with host applications via tenninal emulation. 

~· 
.. '. !t 

~· ~.µ.2.2 FolderView .. 
\ ' 
'll iFolderView software, which is installed on individual workstations, enables a much 
~broader group of users to reap the benefits of document imaging and of WorkAo software, 
\ )h particular. FolderView features an icon-driven graphical user interface and runs under ... 
' < . .. ~ ... 
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MS-Windows and FileNet's WorkForce Desktop. A variety of navigational cools speed in
formation access. Users can: 

• Request snapshot views of folders and select a working set, based on a quick scan of 
their contents; 

• Rearrange documents in a folder or create a new working set of documents, pulling 
several different folders and sorting them in any order; 

• Display pages in a postage stamp fonnat to determine, for example, whether a par
ticular document has been filed; 

• Rapidly access a specific document or page using a search mechanism called tab, 
which is analogous to a page marker. 

Once folders and documents arc identified, FolderView software presents the infor
mation in a manner that matches the user's personal work style. For example. the user can: 
customjze the preferred order of folders and documents; display documents in full-page 
mode, various scaled options, or postage stamp fonnat; view noies on a folder, document,, 
or page without displaying the document; or magnify a portion of the document to make 
the conient legible. 

FoldcrView also makes available a range of online editing features, including func
tionality for: highlighting information on a page; writing a personal reminder note; mark
ing a page for further review or follow-up; culling. copying, and pasting selected portions 
of images into notes; nod interfacing with Windows-based word processing pack.ages to 
add text documents 10 a folder. 

11.3 IMAGE SYSTEM COMPONENTS 

FileNet offers a range of image system components, including workstations, scanners, 
printers, file servers, and optical disk libraries, that can be connected over Ethernet or to
ken-ring networks and are compatible with the most widely used network operating sys
tems. 

FileNet offers no unique workstations, scanners, or printer. WorkFlo software runs 
on IBM PCs and on compatibles that are equipped with the MS-DOS operating system 
and MS-Windows graphical user interface. A UNIX workstation platform is also avail
able. The scanners and printers conform to CCIIT III and IV standards for object capture, 
document entry, and hard-copy output. 

Where FileNet doe.c; excel in hardware is in its Series 6000 line of image manage
ment servers (lMS) and optical storage and retrieval (OSAR) Libraries (Figure LI. I). 

The fMS line is based on an OEM version of IBM's RS/6000 platform, which uses 
reduced i11struc1io11 set computing (RISC) architecture. TI1e server line runs the gamut 
from the entry-level Series 1000, which is aimed at organizations that scan less than 8,000 
documents a day and store fewer than 8 million document images, to the Series 4000, 
which is capable of supponing 8,000 transactions per hour and, when multiple servers are 
used, a virtually unlimited number of document images. 
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Print Server Printer 

Workstation Image Terminal 
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• •'igure lLI FilcNet's System 4500 lMS configuration with OSAR. Source: FileNe1 Corp. 

-;:, FilcNet was the first company to manufacture and install disk libraries in commer-
'cial installations. OSARs offer advanced electromechanical robotics that automatically 
load and unload optical disks- 5.25-in or 12-in- from optical disk drives. FileNet's 
OSAR is also offered by IBM, for use with its lmagePlus imaging systems. 

~,. The OSAR libraries cari hold from 48 to 288 optical disks that have storage capaci
!3,;ties ranging from 576,000 pages to 40.3 million pages. Up to eight OSAR libraries can be 
{l>ttached to a FileNet system, bringing the total storage capacity to as many as 322.4 mil
"f.lion document images. 

foileNet excels at interoperability. fn addi tion to providing Windows applications in
teroperability via DDE and DLL, filcNct also offers options that facilitate infonnation ex-

~~hangc through the use or IBM's advanced program-to-program comm1111ications (APPC), 
' with the LU 6.2 protocol. By supponing APPC commands, WorkFlo applications can es

iablish sessions with APPC applications on other computers. 1l1us WorkAo can mask 
complex mainframe applications while it guides the user th.rough a business application. 
· FileNct offers other interoperability features, such as file transfer capabilities LhaL al-

' \ow the interchange of business infonnation through industry standard protocols. For ex
ample, using IBM's 3770 remote job emry (RJE) protocol output, reports from the 

~. ' I.mainframe can be downloaded and archived on 1.he FileNet system for easy retrieval. TI1is 
·~ 
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process is referred to by PileNet as computer output to laser disk (COLD) and replaces the 
often time-consuming computer output to microfiche (COM) process. 

In multivendor LAN environments, TCP/IP'sfile transfer protocol (FTP) is a popu
lar method of file transfer. Files are transferred over the LAN and can be processed by 
COLD or WorlcFlo as part of the business decision process. 

The FileNel image access facility (IAF) provides a standard interface to FileNet im
age management services and optical disk storage. Client libraries that provide APis to the 
lAF are available for Sun Microsystems, DEC VMS, and IBM PC or compatible plat
forms. These libraries pennit the creation of cost-effective imaging solutions and provide 
the means for adding image management capabilities to existing business applications. 

The rest of this chapter focuses on FileNet's WorkShop Development Environment 
and, specifically, on the use of objects and scripts in applications development. 

11.4 WORKSHOP DEVELOPMENT ENVIRONMENT 

As previously noted, PileNet's WorkShop Development Environment provides the tools 
users need to customize applications to suit the unique requirements of their organizations. 
With the AutoForrn package, users can create fonns for capturing, validating, and storing 
coded data in designated fields. With the Workflo Script Development package, users can 
automate, manage, and conLTol lhe queuing and flow of images, data, and text throughout 
the. organization. 

ll.4.1 Forms Development 

AutoForm is the means by which system administrators or programmers build forms and 
files. The forms and files can contain menus, fields, backgrounds. error messages, and 
validation tables-everything the workstation operator needs to perfonn specific tasks. 
This section focuses on the Forms Build routine and iJlustrates how forms arc created from 
objects in the Windows 3.x environment 

11.4.2 Forms Build 

The first step in creating a form is to access the Forms Build routine, which involves start
ing Windows 3.x, logging onto the FileNet system, opening the WorkShop program 
group, and selecting the AutoForm SDK icon from the WorkShop. At this point, the 
Forms Build application window is displayed (Figure 11.2). It can be moved, resized, 
maximized, or minimized, just like any other window. 

From within a created document in the Forms Build window, the user places objects, 
such as a form2

, a menu, a validation table, or a menu bar. The document window within 

2 A basic component of a fonn is the fonn itself. which is called afonn object. A fonn object can include 
a background image, background rcxt, input fields, and display fields (or graphics). 

I 
I 
I 
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:;.:ic:c.J~.-,.-=--·--. 

FileNet Forms Build IEJD 
f.ilc Create F1 = t!.elp 

Figure 11.2 Default Forms Build window. Source: FileNc1 Corp. 

~ the Fonns Build window can be sized, scrolled, and moved, but not moved out of Lhe 
:F: Forms Build window. It can also be minimized, so Lhal il appears as an icon. Minimizing 
:B. the Fonns Build window shrinks it and the document window or windows to a single icon. 
"~;; Restoring the Forms Build icon to a window also rei;Lores the document window or win-
~· dows. · 

Creating (or opening) a fonns file causes the Fonns Build m.enu bar to display three 
new menus: Edit, View, and Window (Figure 11.3). A document window within the 
Fomts Build window has no menu bar. Inscead, the menu bar of the Ponns Build window 
applies to the active document window. This means that the menu bar of the Forms Build 
window can change as the user moves from one documcnc window to another. For exam-

.:;, pie, when the user is working on a menu, the commands on the Forms Build menu bar 
~- allow the user to name the menu and do such things as define the menu items. When the 
... ~ user is working on a form, the commands allow the user to create fields and define field 

attributes. 
Figure I J.4 shows a sample foml window, with the default menu bar, Ute default 

pull-down menus, and the Help command. To include these attributes in Ute fonn window. 
the user docs nothing- they are 1he default attribu1es. Alternatively, the attributes can be 
edited to suppress both the Form and Field menus, the Edit menu, or U1e Help command. 

A menu bar can be auached to any number of forms; a menu can also be attached to 
any number of menu fields or menu bars. A menu attached 10 a menu field appears as a lisl 
box (Figure 11.5). A scroll bar appears when the field is too small to display all of the 
menu items. A menu attached to a menu bar becomes a pull-down menu on the form win
dow's menu bar when the form is displayed through WorkFlo (Figure 11.6). 

-
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File Create Edit View Window F1 :: !:!.elp 

~ 1:1 Untitled1 • File LI' 

Figure 11.J Fonns Build window with menu options that appear when a forms file is opened. Source: FilcNel 
Co1p. 

, ....... ...._..L1L:......i-· ·= Loan Evaluation Form DIJI· 
E.orm Field S,dit F1 :: !:!.elp 

Default All Default Cut 
Clear All Clear Copy 
Reset All Reset Paste 

Delete 
Execute 
Cancel 

Aboul.. 

Figure 11.4 Sample Conn window with default menu bar. default pull-down menus, and Help conunand. Source: 
FileNet Corp. 
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Send Approval Letter 
Hold 14 Days 
Send Denial Letter ._., 

Figure 11.S Lisi box. Source: FileNc:t Corp. 

NextStep 

Send Approval Letter 
Hold 14 Days 
Send Denial Letter 

Figure 11.6 Pull-down menu. Source: FileNet Corp. 

A validation table is an options list that contains the acceptable values for a string 
field. A typical validation field might include the postal abbreviations for the 50 states 
(AL, AK. AR, AZ, ... WY). U the user enters a value that does not match an entry in the 
validation table, the value is rejected and the user is prompted to enter a new value. A vali
dation table can be attached to any string field. 

After multiple forms have been created and saved, users can open the fonns by se
lecting the Open command from the File menu. 11\e Open File dialog box is shown in Fig
ure 11.7. If the fonns fi le is not in the current directory, the user can enter a file 
specification in the File Name field, changing drives and directories as necessary. The user 
can also use wildcard characters to call up a list of forms files. 

Users select objects, represented by icons, from a forms file (Figure l I .8). The 
Forms Build application displays one of these icons for each form object (Figure l l.9). 
Users select Create from the menu bar to CJreate and name a new object (Figure 11.10). 
They are then prompted to name the new object (Figure 11.11). After the user names a 
new object, the object's document window opens so the user can define the object. When 

• the user closes the documenl window, the object's icon appears in the forms file. 
To view icons by object type, the user selects View from the Forms Build menu bar 

(Figure 11.12). By default., a fom1s file displays all objects. Using the commands on the 
View menu, the user can hide one or more types of objects. 
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= Open File 

Directory: c:\filenet\desktop 

File liame: llmml ( §.elect ) 

f.iles Q.irectories ( Cancel 

loanapp1 .frm [ .. ] 
loanapp2.frm [·a·] 
menubars.frm [·b ·] 
menus.frm [-C·] 
valtabs.frm [·d·] 

Figure 11.7 Open File dialog box. Source: FilcNct Corp. 

····•~·r:.-

FileNet Forms Build EJ!J' 
f.ile £reate E_dit Yiew Window F1 = t!elp 

- I C:\FILENET\LOANAPPS.FRM - File I A 

~-- ~ LoanAppl Pulldown Loan Type State Codes 

~ LJ 
LoanApj>2 Loal\AppMenuBar 

Figure 11.8 Forms file objects. Source: FilcNet Corp. 
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== 

Form Menubar Menu 

f'igure 11.9 Fom1s file icons. Source: FilcNct Corp. 

Menu §.ar 
Menu 
Y.alidation Table 

Figure I I. LO Menu options for Cn:.llting an object. Source: FllcNel Corp. 

Create Object 

Object Name: 

( Create 

( Cancel 

) 

) 

~- Figure 11.11 Dialog box for naming a newly created object. Source: FileNet Corp. 

Validation Table 
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'-' Menu !!ars 
'-'Menus 
'-' Y.alidation Tables 

Figure 11.12 View menu. Source: FileNct Corp. 

Saving a forms file saves changes to aU open and closed objects in the file. Typi
cally, while working on and testing a form, the user saves the fonns file on the worksta
tion's local hard disk. When the form is finished it can be transferred to each user's PC or 
to a FileNet server. 

At the time a new form is created, it is named "Untitled" by default. When it is time 
to save the file, the user selects Save or Save As from the File menu. The Save command 
saves a forms file with its current location and file name. When Save As is selected, a dia
log box appears in which 1he user can specify the drive, directory, file name, and exten
sion, as needed (Figure 11.13). File name.~ use DOS syntax. 

Save As 

~ave File As: 

:\FILENET\DESKTOP\I NPUT. FRM 

If a full path is not entered, 
then the file will be saved to 
the current directory. 

Figure 11.13 Dialog box for saving a fonns file. Source: PilcNet Corp. 

( Save ) 

( Cancel ) 

To save a forms file to a FileNet server, the user selects the Save to Server command 
from the File menu. The user specifics the drive, directory, subdirectory, file name, and 
extension, as needed, using DOS syntax. To retrieve a forms file from the server the user 
selects the Retrieve from Server command from the File menu. A dialog box appears, 
prompting the user to specify the d.rive, directory, file name, and extension (Figure 11.14). 
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= Retrieve File From Server 

Service: RFSServer:HQ:FileNet 

File !iame: 

E.iles 

loanapp1 .fnn 
loanapp2.fnn 
menubars.frm 
menus.frm 
valtabs.frm 

lllimil 
Qi rectories 

GWFRMS/ 
MRFRMS/ 

( §.elect ) 

( Cancel ) 

Figure 11.14 Dialog box for retrieving a forms file from lhe server. Source: FileNct Corp. 

11.4.3 Script Development 

fn addition to AutoFonns, FileNet's WorkShop Development Environment includes the 
WorkFlo Scripl Development package, which allows users to aulomate, manage, and con
lrol the queuing and flow of images, data, and te1't. 

Basically, a script is a set of instructions, or calls, that can be activated upon com
mand. The instructions consist of functional statements th.at automate various tasks, such 
as storing documents on optical disk, retrieving disks for processing, moving data from 
one application to another, and routing information from workstation to workstation. A se
ries of scripts work together to complete the tasks assigned to the system, with each script 
pcrfomling one or more steps of the task. TI1c advantage of scripts over native-mode pro
grams is that the various steps of a task can be put into the order that best lits the applica-

: lion, which gives Ute user greater control over the operation. 
The WorkFLo script language makes use of subsystem calls, which access the soft

ware oo the servers to request such functions as document scanning, indexing, retrieval, 
and display. All calls access the root server for sccuricy checking before being passed to 
Lhe 01her servers. A WorkFlo call causes a remote procedure call (RPC) to be executed. 
Figure l I .15 shows the flow of a remote call after a script has initiated a subsystem call. 

What follows is a script example that implements DDB between applications. Using 
ODE for the e1'ample accomplishes two objectives: (I) it describes how DDE works and 

·:. (2) it illustrates how scripts are structured. 
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WorkFlo script executes: 

Slatement 1 
Statement 2 Remole call 10 subsyslem ..._ 
Subsyslem call , 

Subsystem 
WorkFlo waits execules 
tor call to finish _J code 
execution ' · Dala relumed lrom subsyslem 

Next statement 
... 

Figure lLLS Functional aspects of a subsystem call. Source: fileNc1 Corp. 

1L4.4 Dynamic Data Exchange 

DDE is a protocol that applications running under Windows 3.x use to exchange data. The 
exchange process can be automated with scripts. 

FileNet describes DDE as a bulletin board for posting messages. Software packages 
act as either DDE clients or servers. Servers monitor the bulletin board for commands to 
execute and for items to accept or supply data to. Clients post and receive messages, but 
by themselves do not perform services. To conduct a "conversation"-the exchange of 
data and commands-both the server and the client must be executing at the same time. 

A DDE conversation is conducted through a series of subsystem calls. A DDE Open 
call opens a session. The call must specify both the application and the topic for the DOE 
conversation and must rettieve the handle established for the conversation. The first DDE 
server to respond to the application and topic is accepted. All other conversations are ter
minated. After exchanging all necessary data, the module closes the DDE session with the 
DDE Close call, which frees the handle. The ODE Open and DDE Close syntaK is as 
follows: 

call "DDE Open" 
set(F _Application :=application_name 

,F _Topic :=topic_name 
get(DDE_handle :=F _DDEHandle ); 

call "ODE Close" 
set(F _DDEHandle :=DDE_handle ); 

In the example above, "application_namc" is the string containing the name of the 
application the user wants to communicate with, "topic_name" is the string containing the 
topic for communication, and "DDE_handle" is the type of handle in the module that is 
stored for a particular ODE session. 

What follows is an example of how the syntax is used to open a session with 
Displmg, FileNet's display software. The application name is "FileNet Display." It has 
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two topics: FileNet Display (the same name as the application) and System. In the follow
ing two examples, the first scripl initiates a conversation on the FileNet Display topic and 
the second script ends that conversation and frees the handle. 

DDE_handle: handle; - - Handle for ODE conversation 

call "DOE Open" 
set(F _Application :="FileNet Display" 

,F_Topic :="FileNet Display") 
get(DDE_handle :=F _ODEHandle); 

call "DOE Close" 
set(F _DDEHandle := DDE_handle); 

The DDE Request call requests data from a DDE server. The call returns data for 
any item that the server has knowledge of. For example, the user might want to know the 
value of a field in a spreadsheet. The syntax is as follows: 

call "ODE Request" 
set(F _DDEHandle :=DDE_handle 

,F _Item :=item 
get(F _RequestData :=data); 
get(F _RequestOata ;=data); 

In the syntax above, the "DDE_handle" is the type of handle in the module that is 
stored for a particular DDE session. The "item" is the string containing the name of the 
item the user wants data about, and ''data" is·the string containing the communicated data. 

The following are two examples of how this syntax is used. The first example shows 
how a WorkFio script would request a display clipboard. (A clipboard name is a one-char
acter string such as A or B.) The second example shows how a Work.Ao script would find 
out the current page type. A page type might be IMAGE, TEXT, PORM, MIXED, 
OTHER, or NONE. 

DDE_handle : handle; - - Handle for ODE conversation 
ClipboardName : string; - - Name of clipboard 
error : number; - - Error returned by call 

error :=call "ODE Request" 
set(F _DDEHandle := DDE_handle 

,F Item := "Name" 
get(ClipboardName := F _RequestData ); 
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DDE_handle 
Pg Type 
error 

: handle; - - Handle for ODE conversation 
: string; - - Type of page 
: number; - - Error returned by call 

error :=call "DOE Request" 
set(F _ODEHandle := DDE_handle 

,F _Item:= "PageType" 
get(PgType := F _RequestData ); 

111e DOE Poke call sends cla1a to a DOE server. This call allows the user to send 
data about a panicular item to the ODE server. For example, a user would use the Poke 
call to fill in a field on a spreadsheel. The syntax is as follows: 

call "ODE Poke" 
set(F _DOEHandle :=DDE_handle 

,F _Item :=item 
,F _PokeData :=data); 

In lhe following example of how Poke call syntax is used, a WorkFlo script is being 
used to fill in the lhird column in the third row of a loan origination application spread
sheet. 

spreadsheet_h : handle; - - Handle for DOE conversation 
loanamt : number; - - Amount of loan 
error : number; - - Error returned by call 

error ::: call "DOE Poke" 
set(F _DOEHandle := spreadsheet_h 

,F _Item := "R3C3:R3C3" 
,F _PokeOata := loanamt); 

The ODE Execute call sends commands to a DOE server. For example, the WorkFlo 
script language can send commands to Displmg, the display software, to do things with an 
image, such as rotate or scale it. The syntax is as follows: 

call "ODE Execute" 
set(F _ODEHandle :=DDE_handle 

,F _ExecuteCommand :=command); 

In the following example, a Work:Flo script sends a command string to the FileNet 
Display application that requests the next page of a document and scrolls the image to the 
left. 
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DDE_handle : handle; - - Handle for DOE conversation 
error : number; - - Error returned by call 

error :=call "DOE Execute" 
set(F _DDEHandle := DDE_handle 

,F _ExecuteCommand := 
"(NEXT PAGEJ[SCROLL LEFT}"); 

In all of these examples, the scripts include comment lines that start with two hy
phens. Commenting saves the WorkFlo programmer debugging and maintenance time by 
identifying the purpose of the statements. A debugger routine is used to test and edit the 
scripts. The programmer enters debugger mode by selecting the Work.Flo icon from the 
Work.Force Desktop. More than one script can be tested simultaneously. 

Typically, all Work.Flo tested scripts and completed forms, as well as FileNet soft
ware for Windows, are stored on a LAN server. Having everything stored in one place 
makes upgrades and new installations much simpler to perfonn. 

11.5 SUPPORT SERVICES 

FileNet claims an average system uptime of over 99%. This average is made possible by 
its Sentinel program, which includes an automated remote diagnostics and maintenance 
service that continuously monitors FileNet systems at customer sites. Corrective measures 
are taken at the first hint of trouble, before a system can go down. 

When a customer opts for this service, special modules are installed in the FileNel 
image management system to monitor performance. With Lhe Sentinel modules always on 
line, the system is continuously checked for errors and potential errors and monitored for 
resource use. Statistics are gathered and sent to FileNet's Technical Assistance Center 
(TAC), where technicians examine the data. If any errors have occurred or have the poten
tial to occur, the situation is addressed immediately. Customers receive system perform
ance reportS and reviews on a quanerly basis. 

FileNet's TAC specialists and system support engineers also have access to a special 
support laboratory that contains dedicated systems they can use to simulate the customer 
environment when they are investigating intermittent or complex support issues. The in
formation gathered in the lab is used by TAC to speed up the problem resolution process 

, for all customers. 
Other technical support services provided by FileNet include software maintenance 

updates, preventive maintenance, and engineering changes. Of note is a relatively new of
fering by called ProNet, which is a suite of professional services that provides consulting, 
disaster recovery planning, and assistance with Work.Flo applications development. 
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11.6 CONCLUSION 

FileNet appears to have made al.I the right moves in competing successfully against the es
tablished industry giants. lts nearest competitor in the imaging systems market is IBM
the WorkFlo software works on any IBM PC or compatible workstation and over 
token-ring and Ethernet LANs. In addition to offering a UNIX version of WorkFlo and 
supporting IBM's APPC with LU 6.2 protocol, FileNet has licensed IBM's RS/6000 plat
form for its own line of IMS servers and, in the process, has potentially diminished IBM's 
performance edge. 

FileNet also holds a competitive advantage over Wang Laboratories. Although 
Wang is a pioneer in the area of document imaging and staked its future on office auto
mation and imaging technologies, its chronically poor financial condition has contributed 
to its inability to compete. In mid-August of 1992, Wang filed for Chapter l l bankruptcy, 
clouding its immediate future in these emerging markets. 
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Chapter 15 

Planning and Implementation Issues 

!'i5.1 INTRODUCTION 

Jhe firsl documenl imaging solutions were aimed al big companies with intensive docu
'!nent-handling requirements. Typically, these high-end solutions were based on turnkey 
~fuainframe or minicompuler systems and were very expensive. With improvements in 
:iechnology, imaging systems are becoming more affordable and available at a range of 
' levels, from host-based to stand-alone. PC LAN-based imaging systems are gaining in 
.lJPPUlariLy, as they attracl more and more businesses with promises of productivity im
provements and cost savings. 

It is not hard to understand why businesses have become captivated by imaging. 
Over the years huge investments have been made in office technologies. yet there have 

·. ~en little or no measurable increases in productivily. One theory holds that productivity 
gains have remained elusive largely because of the huge quantity of paper these technolo
gies continue to generate. rmaging is the first technology lo address the paper problem. 
Imaging nol only minimizes the amount of new paper generated, it also improves paper 
management. 

If properly deployed, Lhe benefits of imaging systems include better document 
.control and reduced processing time, storage space, and clerical support. These benefits 
lead logically to improved customer service, which is of strategic importance to most 
businesses. 

Business do not need to process millions of transactions annually to make an imag
:isig solution worthwhile. If a dcparlment or workgroup spends 20% of its time handling 
.'.paper documents, a document imaging system mighl be justified. Another justification for 
·l!ll imaging system involves the value a business places on the timeliness of transaction 
~processing. For example, if an invoice is not paid on time, a discount might be lost or pen

i~alty interest might accrue. Whenever a monetary value can be associated wich a document, 
;or there is legal exposure, ao imaging system can be justified . 
. .,. When considering an imaging system and calculating the return on investment, com
:panies should factor in the cost of human intervention. For example, the cost of processing 
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an invoice mighl be $0.15 if it can go t11rough an eslablishcd, rou1ine process. Bui, if a 
document is missing infom1a1ion, lhe processing cost can jump by 50 limes, or $7.50 per 
i1em. Invoices 1ha1 requite exceptional trealmenl can account for a dispropor1iona1e share 
of the total processing cost, perhaps as much as 75%. And the return on investment will 
Lake much longer than if all items were processed under ideal circumstances. 

15.2 ORGANIZATIONAL ISSUES 

Few companies have the advantage of implementing an imaging system without consider
ing an entrenched base of potential users. In facl. most imaging systems will be run by the 
same employees that used 1he outmoded practices and procedures being replaced. lmple
mcnlalion is best undenaken with a team approach that gives all parties a chance 10 buy 
into me new system. Consider including in lhe planning process managemelll information 
system (MIS) persoru1el and senior management, as well as representatives from records 
management and the various business units. 

Department managers are often forced into defensive postures because adopting new 
ways of doing things usually means that they must give up resources- in the form of 
budget and staff, power and prestige, or control of various operations. Perhaps as impor
tanL, they see themselves as having to sacrifice an operating philosophy that they have in
vested considerable time and effort to construct and maintain throughout their tenure. To 
suddenly have ~o · put their methods aside for a system they might perceive as just another 
management fad can be a bitter pill to swallow. 

Witll microcomputers now well entrenched in corporate offices, individuals, work
groups and departments have become acutely aware of the benefits of controlling informa
tion resources and the need for data and document coordinalion. By becoming 
informationally self-sufficient via imaging systems and the ability to share resources via 
LANs, they can better control their own work. They can, for instance, increase the quality 
and timeliness o.f their decision making, execute transactions faster, and become more re
sponsive to internal and external constituencies. 

In many cases, imaging has the potential of moving accountability lo the lowest 
common point in the organization-where many end users think it properly belongs. This 
scenario also has the potential of peeling back the layer of bureaucracy that has tradition
ally stood between users and centralized information resources. 

Instituting change from paper-based to image-based systems can be perceived as 
very threatening to those who are most affected by it Adopting an imaging system might 
involve redistributing responsibilities and, consequently, power and influence. Therefore, 
the "soft" issues of feelings and perceptions must be addressed first, to assure success with 
the "hard" issues involving the technical requirements of image system implementation. 

Tue best way to defuse the emotional and political time bombs that mighl jeopardize 
U1e success of imaging is to include aU affected parties in 1he planning process. The plan
ning process should be participative and should start with an articulation of the organiza
tional goals and anticipated costs and benefits thac the move to imaging is intended 10 
achieve. This stage of the planning process is also intended to address the most critical 
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concem of the participants: ''How will I be affected?" Once the organi1.ational goals are 

l 
' known, they become the new parameters within which the participants can shape their fu

. turcs. 
This participative approach not only facilitates cooperation, it has the effect of 

I 'spreading ownership of the solution among all participants. Instead of a solution dictated 
j by top management, which often engenders resistance through emotional responses and 
I p<>litical maneuvering, the participative approach provides all those involved with a stake 
i· in the outcome of the project. With success come the rewards associated with a stable 
'i-work environment and shared vision of the future; with failure, come the liabilities associ
•.-'11ted with a tumultuous work environment and uncertainty about the future. Although par
i ticipative planning takes more time, its effects are often more immediate and long lasting 

than imposed solutions, which are frequently resisted and short-lived. 
If managers resist change, however, this does not necessarily mean that they are pro

~c.'tccting their own turf against encroachment It might mean that the operations they control 
i.'.are really not suitable for image technology. 

!A' 
15.3 PLANNING CONSIDERATIONS 

, Document imaging bas caught the attention of business executives and technical profes
sionals in many organizations. It appeals to management because it offers opportunities to 

limprovc customer service while reducing operating costs. It appeals to technical profes
f ionals because it incorporates many areas of technology in an innovative and productive 
•'·\vay. However, implementation requires proper planning to ensure that these expectations 
ii~ realized. 
"" f 
~ J.5.3.1 Indexing Versus Workflow 
' 

!}Developing an imaging system is not a simple task. Among the issues that must be consid
~ercd is whether the imaging system will be used primarily for document indexing or work
~ flow automation. 
~ In indexing, the application primarily supports the storc1gc and retrieval, or indexing, 
f f large quantities of images. Indexing requires strong data management capabilities, but 
f is usually fairly straightforward to implement, especially in a stand-alone system. In many 
f c!15es, indexing systems can be set up using off-the-shelf software and hardware. 

1 Many imaging applications, such as loan origination or insurance underwriting, re-
~~uire that documents flow through a work process. These work:flow applications are more 
¥.mcult to implement than indexing applications, but vendors like FileNet, IBM, and Uni
. ~s offer tools for this type of application development. 

1~.3.2 Understanding Processing Requirements 
~ 
f.-The success of document imaging often hinges on the extent to which business processes 

and workflows can be understood. There are several ways to go about this. The most obvi-

f 
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ous way is to learn how people do their jobs and solicit their input on ways the process can 
be improved. lf there are procedural problems, they must be hashed out among alt partici
pants early on so workflows can be properly scripted for automation. 

It is recommended that various departmental processes be mapped out and scripted 
well ahead of image system implementation. Among the problems that often come to light 
are processes that resuh in duplication of effon, employees working at cross-purposes, and 
situations that produce ulUlecessary paperwork and filing requirements. 

The key planning effort that must be performed prior to imaging system implemen
tation is an eval~ation of document processing needs. At minimum, the following tasks 
should be performed: 

l. List all documents that are currently being processed by the business; 
2. Detem1ine how many of each type of document arrives at each business location 

on a daily, weekly, monthly and yearly basis; 
3. Find out who provides the data in the documents, how the data is used, and what 

information systems or applications currently use the data provided in the 
documents; 

4. Establish what information is most frequently used in a retrieved document; 
5. Determine appropriate index fields for each document; 
6. Prepare a flowchart for each type of document, identifying the path it follows 

when it is received in the office, the stops it makes, what happens at each stop, 
and what alternative paths exist. 

7. List the possible exceptions associated with each type of document and note the 
procedures for resolving them. 

Most companies have a tendency to change frequently in both structure and func
tion. ln fact, this tendency is looked upon as good because it keeps the organization in step 
with changing customer needs and market directions. To ensure its effective implementa
tion, imaging also requires this kind of self-examination. After all, automating an ineffi
cient process only wastes corporate resources. 

'Ille best applications for imaging technology are those for which: 

• Business function is widely understood and the need for improvement, in terms of 
quality and timeliness, is clear; 

• The workflows lend themselves to automation; 
• The time spent in paper handling can be dramatically reduced; 
• A significant positive return on investment is likely; 
• Early implementation mistakes will not jeopardize mission-critical functions or 

place the company at risk. 

If the goal of imaging is only to overlay the technology on the existing organization, 
the benefits of investing in the technology will be minimal. There are several levels of 
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j 
f technology implementation that merit consideration, categorized by increasing levels of 

process reorganization: 

• Pilot projects. These are projects that arc set up for limited use at a single location. 
The projects have little value because instead of fostering commitment, they tend to 
promote a "wait-and-see" attitude that more often than not guarantees failure. 

• Internal integration. By helping to move information between processes, this 
method can yield significant benefits. However, if existing processes are not made 
more efficient first, long-tem1 gains will be limited and return on investment 
prolonged. 

• Process redesign. This is a method by which an entire organization or discrete de
partmental process is restructured to take advantage of imaging technology. Al
though this method can produce noteworthy improvements in efficiency, it can also 
be difficult and Lime-consuming to execute. 

• Network engineering. This method extends the reorganization process to locations 
outside the company's main location. This activity can produce enterprisewide bene
fits, but is also difficult to implement. 

To properly implement a technology at the right level of process reorganiwtion re
quires that companies understand their business processes. This is not as easy as it sounds; 
it involves a commitment of staff, effort, and time. Matters arc further complicated by cor
porate managers who have a stake in preserving the status quo. To overcome these obsta
cles, it might be more effective to have a consultant evaluate various business processes 
and workflows or to use the professional services of an imaging system vendor. That way, 
a more objec1ive and accurate assessment can be rendered, which. in tum, ensures that in
vestment in corporate resources are targeted wisely. 

Alternatively, an evaluation of business processes and workflows can be performed 
internally, either with third-party assistance or follow-up review to validate (or invalidate) 
the conclusions. The high cost of imaging system implementation warrants these extended 
measures. 

15.3.3 Levels of Implementation 

One of the major decisions that has to be addressed early on is whether to implement im
aging at the PC level, in conjunction with LANs, or at the minicomputer or mainframe 
level. Economics favor the former, since this solution takes advantage of the installed base 
of PCs. It also provides more implementation flexibility and scalability than either the 
minicomputer or mainframe solutions. All that is required-at incremental cost-are the 
right software and peripherals. However, with cooperative processing, a company can use 
its mainframe or minicomputer for image databases and add LAN-based server functions. 

With proprietary imaging systems, the vendor typically provides a host gateway that 
runs on the imaging server. With LAN-based systems, on the other hand, the host gateway 
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can be implemented lhrough a communications server or at the PC. A LAN-based host 
gareway, therefore, provides a more ncxible, higher-performance solution. 

LANs are particularly well suited for workflow image applica1ions because they are 
able to support lhc transfer of images between all nodes- workstations, scanners, storage 
devices, and printers. LANs also allow for greater Ocxibility in host access because users 
have a variety of gateways and tem1inal emulators to choose from. LANs can give remote 
users access lO both the document image index and the images themselves. Usually, re
mote users are able to review the documents in the image index and seleel images for re
trieval by facsimile transmission. 'Illus. any office with a modem-equipped PC or fax 
machine is a porenlial imaging location, even though it might not be locally attached. 

LANs also provide more opponunitics for performance tuning. Using LAN manage. 
ment sysrcms, analysis tools, and utilities. managers can measure performance accurately 
and take immediate steps to make improvements, such as segmenting the network into 
subnets, caching images, using compression. and adding higher-performance peripherals. 
Because perfom1ance demands can vary on a daily basis, the ability to respond quickly 
constitutes a key benefit of LAN-based imaging systems over mainframe-based systems. 

Performance on the main imaging network can be maintained by putting resource. 
intensive services. such as scanning. printing, and faxing, on subnetworks. TI1esc subnet· 
works, or subnets, can be selectively isolated from the resl of the network with bridges or 
routers. A subnet would allow a large accounts payable depanment, for exanlple, to scan 
10.000 invoices a day without bogging down the main network. The scanned images 
would be stored on disk and registered in the image system index via a batch process. 
Similarly, when a large number of documents must be printed, the data can be dumped off 
to a subnet for printing. insiead of tying up the main network, 

Performance can also be improved by caching, or prefetclti11g, images. Prefetching 
involves moving images from opticnl media, where they are permanently stored, to 
magnetic media and provides a faster access time for workflow op<>,r(l!:iOns. Caching i$ 
implemenled based on an understanding of which images are likely to be required next. 
This teclmique is effective in workOow applications in which there are queues of images 
to be worked on. 111e vendors' storage management utilities arc used to implement image 
caching. 

The storage media also affects image system performance. Generally, magnetic stor
age offers much higher perfom1ance than optical drives. 1 However, optical disks are used 
as permanent image storage repositories because of their high capacity. With LAN-based 
servers, which can provide tens of gigabytes of online storage, the selection of storage me
dia should be based on the cost-benefits of the storage alternatives and not necessarily on 
technical feasibility. 

lThe pcrfonnance gap bc1wcen m11gnc1ic disk drives nud optical disk drives is rapidly closing. For exam· 
pie, Pinna,c:lc Micro's PM0-6SO rewritable oplical drive ht!$ o 19-milliscc;ond access time, wh.ich is !he same as 
most magnetic disk drives. The gap between pricc-pcr-megabyic of storage is not closing as fasL For example, 
lhe PM0-650 costs opproximotcly $4,000. whereas lhe average c:os1 of a 660 MB magnetic disk drive is approxi· 
motely Sl.600. 
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Data compression algorithms, such as V.42 bis and MNP 5, have long been a part of 
modem communications over dial-up and analog leased lines. ln recent years, vendors 
have been adding data compression to bridges and routers as well, to improve throughput 

• · ~ between LANs. Now there is file transfer software that implements data compression 
1,· across operating systems, allowing images Lo be compressed under IBM's MYS, for ex
~~ ample, and decompressed under MS-DOS. Although [BM offers compression products, 

they run on only one operating system at a time; that is, they do not pem1it files to be com-
pressed on an MYS mainframe and decompressed on MS-DOS PS/2s. 

15.3.4 Role of Operating System 

Another area of concern involves the degree to which the imaging software is integrated 
with the network operating system (NOS). The integration can have a significant impact 

~ on the performance of critical imaging functions, such as scanner and printer drivers, opti
•·. cal subsystem drivers, and database interfaces. 

't: t·, ~e NOS controls ~erver operation and ~sentially provid~ the framework for co.m-
-~ · municallons over the enttre LAN. The operating system compnses many modules, wh1ch 
1, ' are responsible for recognizing users, associating their identities with access privileges, 

.. Ii\' and routing requests. The system, of necessity, detennines the server configuration, in-
~f~ t~ eluding the microprocessor type, the amount of accessible memory, and hard disk storage. 
r.,;~ if Many of the components of imaging systems, such as scanners, printers, and moni
. · tA 'f: tors, have been developed for other applications, such as desktop publishing. Fortunately, 

unaging vendors recognized long ago that they needed to have standard drivers in their 
systems for these components, and they have largely given up on trying to market proprie

lfi~.tli11w.' tary components, unless existing standards do not fit the bill. 
Most LAN-based imaging systems use NetBIOS, a transport-layer programming in

terface, to communicate between the client workstations and image servers over the net
work. At the NetBIOS level, there is no distinction between the server and client. The two 
types of computers communicate by sending small messages called datagrams. 

Since NetBIOS is a high-level specification, the imaging system that uses it will op
.,,."."' .... ' erate similarly across different network operating systems. On the other hand, it typically 

operates more slowly than an imaging system that uses native network protocols, such as 
NetWare's SPX/IPX and Banyan's VINES IP. 

Be aware that not all imaging vendors support NetBIOS or native LAN protocols. 
Hewlett-Packard, for example, offers UNIX-based systems that support TCP/IP. Fortu

nn..:i.,._.., nately, Microsoft and Novell have developed driver standards !hat allow multiple proto
cols to operate on the same LAN and use the same network interface card (NIC) to 

•~iii~~••·- communicate with an attached workstation. , 

. 15.3.5 Topology Considerations 

' .Most office technologies are brought in to solve specific business problems, which means 
that, usually, adoption of a technology begins in the department that has the particular 
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need. If Lhe solution is successful and it can be applied elsewhere. the technology tends 10 
spread 10 other departments. The same is true of imaging. 

Since the great bulk of paper that enters departments or workgroups never leaves, 
when planning image systems. it is recommended that a departmental topology be de
signed with emphasis on workflow, rather than on a central repository that will be ac
cessed by alt departments. Performance diminishes when too many users try to access the 
relatively limited number of mainframe ports. Work.flow operations depend on insLant ac
cess to stored images. which is best achieved by LAN-based image systems or decltcatcd 
host-based systems. 

15.3.6 lmpact on Existing Networks 

When planning an image system, organizations must assess how system deployment will 
impact existing networks, both LANs and WANs. Because data files are very large., care
ful planning is necessary lo avoid impeding lhe flow of traffic. Therefore, the cost nnd 
method of adding extra bandwidth must be considered. Organir.ations can improve the 
flow of traffic on LANs by employing one of these methods: 

• Take advantage of ubiquitous twisted-pair wiring co add more bandwidth. If need be, 
fiber backbones can connect local LANs wid1in a building or campus environment. 

• SegmenL existing LANs so that image traffic is separated from oLher applications. 
Segmenting overgrown LANs into smaller subnets with bridges and routers can im
prove overall network performance and facilitate management. 

• Make use of data compression to minimize the traffic that must traverse the LAN. 
Because of their size. image files lend themselves to high compression ratios. 

Organi1.ations that want to integrate standard data and images on the same Ethernet 
must address several issues, among them, packet size. lEEE 802.3 networks operate on a 
contention medium-access protocol called carrier-sense multiple access with collision de
tection (CSMA/CD). A station that has packets to send must first check to see if the trans
mission medium is available. Lf transmission is possible, the station transmiLS a packet. 
The maximum packet size for the IEEE 802.3 standard is 1500 bytes. Larger packet sizes 
allow an 802.3 network to approach the theoretical maximum throughput of the network, 
which is 10 Mbps. This is because larger packet sizes decrease the likelihood of an infor· 
mation-destroying packet collision. 

It is possible lo implement networks with packet sizes that exceed the 802.3 standard 
and mus improve image transmission perfonnance on LANs. But implementing nonstan
dard packet sizes has several ramifications. Because larger packet sizes violate lhe 802.3 
standard, steps must be taken to ensure that this violation does not negatively impact other 
network hardware and software, which have been designed to the standard. This can be ac
complished by ensuring that network interface boards on all network stations have enough 
buffer memory to support nonstandard packets. However, such interface boards are usu
ally more expensive. [f adjacent networks are not configured to support larger packet 
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sizes, intemetworking can become more complex. It becomes complex because a packet
restructuring function must exist al network interface points and, because this requires in
creased processing, network perfonnance can degrade. 

Another factor to consider in image system implementation are performance boule
necks. Although the source of bottlenecks can be any one of the many system components, 
in an imaging system, the input/output devices are usually the culprits. For example, a 
jukebox's robotics and disk spin-up and spin-down time can constitute a serious bottle
neck. The situation worsens when a few large documents that are stored across multiple 
optical platters are requested at the same time. 

'fhere are several ways to alleviate boulenecks. The first entails prcfetching the im
ages using workflow software, which allows the system to batch-retrieve images over
night. A second solution involves employing an optical-storage manager that writes to a 
single optical disk all the images that belong to one folder. This organization prevents 
folders from being fragmented over multiple optical disks as they grow. A third way to 
avoid bottlenecks is to implement a hierarchical data-storage scheme. This scheme in
volves understanding the use and life cycle of a document. When a document is in the ac
tive part of its life cycle, it can be stored on magnetic storage, which has fast retrieval 
capabilities. When the document becomes inactive, it can be automatically moved to opti
cal media in a jukebox. When the document is archived, it can be moved to an archive me
dium, such as helical scan tape. A document should be able to move back and fonh 
through this hierarchy. 

The different protocols used on LANs and W ANs also affect the transport of im
ages. Although the communication protocol selected should not have a significant impact 
on the LAN, the network layer and transport layer protocols of the OSI reference model 
significantly affect intemetworking transmissions over a WAN. It is therefore advisable to 
avoid protocols that feature a high degree of error-checking overhead and acknow
ledgments and to seek instead protocols that feature multiple-packet receipt acknow
ledgment. 

Image system planning is quite difficult when there are other types of data flowing 
on the network, so it is necessary to consider whether a dedicated imaging network or a 
shared network is better. The main issues arc the predictability of the traffic pattern and 
the performance required. Transmitting mixed data types across a network does not neces
sarily cause problems, but performance optimization becomes a requirement, and this 
might entail some compromises. 

Although due consideration should be given to mixed usage of the network, image
~tensive production environments, such as a claims-processing application, will likely re
quire dedicated networks. In this and other instances in which applications require a 
dedicated network for imaging-related tasks network parameters can be tuned co optimize 
performance for predictable traffic patterns. 

Once device input/output and network speeds advance to the point at which frame-. 
size optimization decreases in importance, multimedia data-such as images, data, voice, 
and text- will traverse the network without degradation. To be on the safe side, a pilot 
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image network can be segmented from the production network and used to test all of these 
assumptions. 

The question of whether the CSMNCD access method of Ethernet or the predicted 
delay of token ring seriously affect an imaging system applies to implementing nonimag
ing systems as well. Different traffic types can theoretically make a difference in the effec
tiveness of a contention, media-access protocol like CSMA/CD. Deterministic protocols, 
like token ring, provide a more predictable worst-case response time for instances in 
which many stations have information to send. But in low traffic situations, deterministic 
protocols also impart a fixed-delay overhead. 

Contention, media-access protocols provide immediate access to the transmission 
medium when there are few stations with information to send or when a station infre
quently sends information. The performance of a contenllon, media-access protocol de
grades significantly if there arc many stations attempting to generate traffic. 

The bottom line is the location of bottlenecks in a distributed imaging system. Even 
though token-ring networks demonstrate more effective throughput at high-usage rates, 
most imaging systems are not able to load the network to the level at which bottlenecks 
become an issue. 

Organizations can employ these methods to improve the flow of traffic on WANs: 

• For image traffic. take advantage of new high-capacity digital services, such as 
Frame Relay and SMDS. which run over Tl and TI facilities. 

• Use ISDN's high-capacity channels (384 Kbps and 1.536 Mbps) for dial-up band
width. This option can relieve congestion during peak traffic periods. The user pays 
only for the amount of bandwidth used and the period it is used, just like an ordinary 
phone call. 

• Use compression-equipped bridges and routers to minimize traffic on the WAN. For 
example. 4 to l compression applied to a 384 Kbps FTl line yields the throughput of 
a Tl line, but at much less cost. 

• Use routers that have the capability to automatically reroute traffic around failed 
links and balance the traffic load across multiple paths. 

• Make use of traffic-reduction techniques, such as "large packet," in conjunction with 
burst-mode technologies, to minimize acknowledgment messages that can waste 
bandwidth. 

The last item, the use of traffic reduction techniques, deserves elaboration. Novell's 
IPX protocol, for example, breaks down the data into 512-byte packets for transmission 
over the WAN and normally requires acknowledgment of each packet Thus. traffic can 
build up on the links very quickly. Using a router that employs "large packet" technology 
can greatly reduce the amount of traffic on the links by bundling together 5 12-byte packets 
into a single 4096-byte packet With fewer packets traversing the link, there are fewer ac
knowledgments. With fewer acknowledgments, there is less delay. Novell's "packet burst" 
technology complements the large packet solution by allowing more packets to be sent out 
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with one acknowledgment-like shipping a freight train of information instead of just a 
freight car. 

S.3.7 Applications Integration 

Dynamic data exchange (ODE) and dynamic link libraries (OLLs) provide the means to 
exchange information between applications, which is essential for integrating imaging 
with nonimaging applications. oor.: is a mechanism for exchanging data between applica
tions displayed in different windows. II uses the Windows messaging system and clip
board facility to implemeni interprocess communication. DLLs, on the other hand, are 
standard libraries that arc linked to an application at run time. In document imaging, a de
veloper can directly image-enable a business application by using an image vendor's 
DLLs to pcrfomi such functions as retrieving the image ID from storage, returning the im
age to the workstation. decompressing the image, and displaying the image in a window. 

ODE and DLLs are also useful for exchanging infonnation between imaging system 
and host-based applications. DOE can be used to exchange information between a Win
dows-based terminal emulator and an imaging application. including keystrokes, function 
keys, and data writt.en to the screen from the host. Once this data is available to the imag
ing system, it can be incorporated into workOow processing. Alternatively, an image ap-
plication can make DLL calls co send or receive infom1a1ion from the emulation session. 

Imaging syslcm tables are maintained by widely supported relational databases, such 
.. as those offered by Oracle and lnformix. The use o( these standard SQL-based dacabascs 

allows data processing ~tpplications to become ligh1ly coupled with imaging. systems, bc
J cause developers can use the SQL database's nalive tools to access the image sys1em's ta

bles. In some cases, clicni/servcr tools. such as Oracle's SQL *Forms, can be used to 
iniegraie imaging with oiher applicaiions. In addition, an application can be easily inte

l> grated with an imaging system if the same database used by the imaging system is used to 
develop an application. The key element needed 10 image-enable a typicaJ data processing 
system is an index that links 1he entities in the database with the corresponding images. 

Cf the imaging application requires integration with existing applications. informa
tion must be exchanged between the two systems and the imcgrity of 1he cross-references 
between them must be maintained. fntegrating imaging with an existing application is eas
ier if the image vendor stores the image index in an SQL database. That way, the same da
tabase engine can be used to develop the nonimage clements of the application. Lf such a 
standardized database engine is not available, in addition to having 10 leam two data man
agement environment.~. the user must be concerned about implementing fault recovery for 
two dissimilar environments. The bottom line is that operating costs easily double when 
the applications must span two data management environments. 

For those who want to develop an integrated imaging system, the key concern is 
how well the imaging system's development tools fit organizational requirements. Ad
dressing this concern requires an assessment of the development tools the organization 
currently uses; the components of the development environment that allow application 
testing and debugging arc critical to successful imaging implemencations. 
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Essentially, there are two types of developmem loots: script-based and object-based. 
Script-based tools offer high-level suppon for indexing and workflow processes. Large, 
complex imaging systems, such as those offered by Wang and FileNet, were built with 
sciipt-based toob. Many smaller vendors of document imaging systems (and multimedia 
systems) also use script-based languages. 

Object-based tools arc very popular in the Windows client/server environment be
cause generally they do not require the same level of programming expenise as script
based development tools. lne "objects" are discrete modules of code and data that have 
distinct functions. l11ey can be used to customi7.e ex isling applicarions or modified sepa
rately to speed applications developmenL The use or objects also reduces production costs 
and simplifies maintenance. Object technology promotes application code reusability, 
interoperability, and ponability. in tum, improving the overall re liabiliry or distributed 
programs. 

Object-oriented tools can build sophisticated imaging systems, especially if the im
aging vendor provides well-documented A Pis to access image system functions. lBM and 
Wang are two companies rhar publish their APfs. A competitive scrength or IBM's lmage
Plus product family is the availability or powerful APls, which facilitate the development 
of specific applications from standard programming languages. TI1is was not always the 
case, however. IBM had to be pressured into making more A Pis avai lable. Wirh Version 2 
of lmagePlus, IBM offered only 15 A Pis. Now, as IBM adds functionality to the mainline 
lmagePlus product, it will provide more APls. More 1han 100.APfs are currenlly available 
with lmagePlus/2. allowing developers to fully integrate image processing with existing 
business applications. 

15.4 SUPPORT ISSUES 

There are a variety of support issues that organizations must attend to when they are decid
ing to implemen1 a document imaging system. Among them are systems reliability, sys
tems integration, and training. 

15.4.l System Reliability 

Companies that commit business·critical documents to imaging technology must give 
thought to keeping these systems and ne1works reliable and stable. Specifically, they must 
think about how these sys1ems and the networks tJ1cy run on can be protected against fail
ure. The possible solutions include but are not limited to: 

• Uninterruptible power supplies (UPS); 
• Redundant components and subsystems; 
• Alternate routes between corporate locations on the WAN and bypass circuitry be

tween LAN hubs and major subsystems; 
• Local service and support from vendors, to minimize system downtime. 
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Organizations must determine which protective measures are already available and 
to what extent they can be applied to U1e imaging system. If new protective measures are 
needed, such considerations must be included in the planning process and factored into the 
purchase price of the imaging system. 

15.4.2 Systems Integration 

When an imaging system is designed from scratch and is composed of products from dif
ferent vendors, the task becomes one of tying together these diverse components to pro
vide users with transparent access to every element on the network. But rarely do inhouse 
staff have the depth and breadth of expertise to accomplish this formidable task alone. 
Systems integrators can help. 

The use of systems integrators can be justified on the grounds of: 

• Specialized industry knowledge, awareness of technology trends, and experiences 
gained from a broad customer base; 

• Knowledge of specific protocols, interfaces, and cabling requirement~; 
• Reputation for doing quality work within a limited time frame; 
• Ability to transfer knowledge to existing systems staff so they can take over respon

sibility for ongoing management, administration, and control; 
• The need for an outside party to act as a catalyst in implementing change and to vali

date (or fine-tune) inhouse plans. 

A systems integrator brings objectivity to the task of tying together diverse products 
and systems to build a seamless, unified network. To accomplish this, different physical 
connections and incompatible protocols must be reconciled. The systems integrator uses 
hardware and software expertise to perform the necessary customization. 

Qualified systems integrators have in place a stable support infrastructure that is ca
pable of handling a high degree of ambiguity and complexity, as well as any lechnical 
challenge that might get in the way of U1e integration effort. In addition to financial stabil
ity, this support infrastructure includes staff representing a variety of technical and man
agement disciplines, computerized project management tools, and strategic relationships 
with carriers, vendors, and specialized service firms. 

Integration firms provide a number of discrete services. It is worth remembering, 
however, that no single firm can provide all of these services, which is why they fre
quently team up to propose a total solution. Services that integration firms or teams pro
vide include: 

• Design and development. This service includes: network design; facilities engineer
ing; equipment installation and customization; hardware, software, and network in
tegration; acceptance testing; and network management. 

• Consulting. Consulting services include business planning, systems/network archi
tecture design, technology assessment, feasibility study, RFP development, vendor 
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evaluation and product selection, quality assurance, security auditing, disaster recov
ery planning, and project management. 

• Systems implementation. Implementation services involve procurement, documenta
tion development, configuration management, contract management, and program 
management. · 

• Facilities management. Services cover operations, technical support, hot-line serv
ices, change management, and trouble ticket administration. 

• Systems re-engineering. Services include maintenance, systems and network optimi
zation, remote monitoring and diagnostics, and autom~ted design tools. 

• Training. Systems integrators provide hands-on user training, technical and manage
ment courses, executive briefmgs, and industry trends seminars. 

15.4.3 T ra ining 

Because an imaging system can be quite complex, especially when configured for work
flow applications, extensive operator and supervisor training might be required. Reputable 
imaging system vendors offer a full line of instruction about their products and technol
ogy, dedicated training staffs, and training facilities. 

11tc nature and scope of a vendor's training offerings can usually be ascertained by 
reviewing copies of the training materials before cornmilling to a spcciiic imaging system 
vendor. The materials should provide clear and comprehensive learning objectives, be sup· 
ported by well-organized lesson slructurcs and descriptions, and be able to function as ref· 
erence material after the training sessions. If the vendor does not provide this kind of 
depth in its training package, the customer might be getting less out of the capital invest
ment than anticipated at the Lime of purchase. 

It is always a good idea to ask about the experience and qualificalions of the trainers. 
The vendor should not simply send technicians to provide training; generally, technicians 
lack a user's point of view and rarely make good instructors, unless they have been spe
cifically trained for that responsibility. 

Many times formal classroom training at the vendor's facilities is not sufficient, es
pecially if the imaging system requires a high degree of customization. In this case, the 
vendor (or systems integrator) should be willing and capable of offering on-site training at 
the customer's location. It is advisable to identify the extra costs, if any, of training for 
employees hired after the original training period, as well as the cost of any follow-up 
training that might be needed to fine-tune user skills. 

15.S CONCLUSION 

Despite the large investments companies have made in office technologies over the years, 
productivity gains have been hampered by the huge quantity of paper these technologies 
produce. Now that imaging has arrived to address the paper problem, planning and imple
menting such systems can provide significant opportunities for re-engineering work proc
esses and streamlining organizations. 
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Re-engineering, however, is an ongoing process. As such, it does not lend itself to 
achieving quick gains. It can also be an expensive process, in tenns of time and money, 
and requires an appropriate budget. Although many executives like the idea of re-engi
neering, few have the mind-sel to capitalize on the efficiencies such programs can bring 
over the long term. Imaging is one manifestation of re-engineering. Its successful imple
mentation has provided many companies with strategic advantages. 

With proper planning, the benefits of implementing imaging systems include better 
document control, faster retrieval, and multi-user access. These benefits can, in tum, im
prove the quality and timeliness of customer service, which is of strategic importance to 
most businesses. 
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