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1 Executive Overview

Under Project JTAP 4/141, over a period of twelve months ending in September 1997, ways in which the electronic handling of paper-based information could be introduced in a Higher Education establishment have been studied.  The study has been focused upon a number of typical areas within the Administration at the University of Manchester, but the experiences of the Universities of Exeter and Glasgow have also been examined.  The issues facing any institution wishing to embark upon this path have been identified, together with the advantages and disadvantages of different approaches.  The benefits of using document management techniques have been found to lie in increased efficiency, better access to existing information and improved physical security.  The disadvantages lie in the loss of the convenience of a paper copy, the dependence upon technology and the disruption which always accompanies the introduction of new systems.  There was found to be widespread support for document management among both executive staff and those directly affected;  there was little support for a completely "paperless" office, however, but rather for a "less paper" one.  The detailed requirements in each of the typical areas were defined, and it was established that there are a large number of companies able to offer an all-inclusive service (hardware, software, installation and support) to meet these;  the costs of the service depend upon the sophistication of the software supplied.  Although, in simple cases, it is possible to cost-justify a document management installation on the basis of savings in physical storage space or the cost of additional filing cabinets, this is not true when software with more functionality is introduced.  In these cases, the selection of the actual software must be made upon the basis of the particular facilities required, and the cost justification depends upon long-term gains in efficiency.  The study recommends that the University of Manchester should proceed to implement document management in the study areas, as part of the “Manchester 2000” Project, starting with small pilot applications and expanding these once their validity has been proven.  The choice of the supplier for any particular institution depends upon whether that institution wishes to develop a simple pilot scheme at low cost, or, having been convinced of the benefits, wishes to embark upon a “business process re-engineering” exercise followed by implementation of one of the more sophisticated systems.  It is essential, when making the choice, to consider the existing IT infrastructure within the institution to ensure that the document management system can be properly integrated with it.

2 Introduction

2.1 Project JTAP 4/141


This report is produced as the final specified deliverable of JTAP Project 4/141, a study of the potential applications of document management in Higher Education Administration.  The Procedure used is outlined in Appendix 1.

2.2 Definition of Document Management

The life-blood of all organisations is information.  Traditional computer (I.T.) systems encode and process rapidly the data which is needed to run the routine administrative processes within an organisation, such as payroll, accounting, and basic record-keeping.  For each University student, for example, records will be kept of name, addresses, courses taken, exam results etc.  This, however, represents only some 5% of the total information handled by an organisation, according to research carried out by industry experts.  The computer record will not contain any letters which have been sent to the student, or the examination scripts which the student has written.  Also absent will be reference letters from the student's schools and letters from funding bodies agreeing to pay tuition fees.  All this information will be stored on paper in filing cabinets, or may already be available electronically as word-processed letters or Email documents.  Document management can be defined most simply as the electronic management of all the data which is not held within a conventional I.T. system.  Paper documents can be scanned and held as images on computer disk, or even read so that their content is held electronically (a process known as OCR - optical character recognition).  All documents, from whatever source, can be indexed so that they can be called up on computer terminals which may be remote from the original document. 

2.3 Format of Report

The Report has been prepared in seven parts.  The first is an Executive Overview which contains the essence of the findings of the Study;  its intended audience is senior administrative staff within Higher Education institutions.   This, the second part, explains the background to the preparation of the report.  The third part lays out the issues to be considered by any institution planning to introduce document management.  In the fourth part are discussed the individual case studies which were analysed during the period of the Project: these comprise the five areas within the University of Manchester which were identified in the Project Submission to JISC and three external case studies.  The study led to a number of agreed implementation objectives at Manchester, which are detailed in the fifth part of the Report.  The sixth part details the results of an investigation of the current marketplace for document management products, arising from a Request for Information from suppliers potentially able to satisfy the implementation objectives.  The implementation recommendations based upon the outcome of the investigation are given in part seven.

3 Issues For Consideration

3.1 Advantages to be Gained

To some extent, the criteria often used in cost-justifying a document management implementation in a commercial or industrial environment do not apply in a higher education establishment.  In many cases, they rely upon the use of workflow software to speed up business processes.  The only one of the pilot study areas which in any way lends itself to this approach is that of the authorisation of purchase invoices.  If invoices are scanned at departmental level, their images could be passed to the head of department for authorisation and then to the central finance office for the production of payment cheques without any movement of paper, and therefore in a much shorter timescale.  Although this would speed the process, the commercial benefits to be gained by, for example, quick processing of orders in a competitive commercial environment, do not apply.  The benefits of document management in the HE sector are less direct but nevertheless real and lie in the area of increased efficiency which will ultimately reduce costs:

3.1.1 Ease of Access to Information

One of the most significant advantages of imaging comes from the ability to index the documents and allow flexible access to them.  Imaged documents can be accessed in a very short time (see 3.4.3 below) in comparison to that taken to find them in a filing cabinet, and documents stored in remote locations can be accessed as quickly as those held locally.  They can be cross-referenced with relative ease, and if their contents are read using OCR techniques, they can be searched for information on a specific topic.

3.1.2 Prevention of Loss of Information

Much time is wasted in any office environment in searching for lost or misfiled documents.  It has been estimated that the typical executive spends four weeks of each year looking for documents.  When an image is used, rather than a paper document, it will always be there, and can be accessed by many users simultaneously.

3.1.3 Security of Information

By storing images on computer media, and applying to them the same standards for off-site backup customarily applied to "traditional" computer data, the documents are protected from destruction by fire or other physical damage in a way that they never have been until this point.  If optical WORM (write once, read many) storage is used, the documents cannot be altered or deleted once they have been stored.  This is particularly important when such documents as property deeds and share certificates are concerned.  In many cases, there is a need to protect such documents from damage by handling;  again imaging achieves this objective.

3.1.4 Version Control

If multiple copies of a document are held at different locations across campus, there is considerable risk that mistakes will be made because out-of-date versions are used.  Holding a document electronically ensures that only the most up-to-date version is accessed by everyone, unless an archived version is deliberately chosen.

3.1.5 Paper Storage Costs

Instead of using valuable office space for the storage of paper documents near the staff who need access to them (e.g. purchase invoices, student and staff records) the documents themselves can be stored, where they need to be kept at all, in cheap, off-site, storage, whilst their images are used.  At the University of Exeter, the cost of the initial implementation of an imaging system for student records was less than the cost of additional filing cabinets which were needed to hold increased volumes of paper files. 

3.1.6 Paper Handling Costs

By reducing the volume of paper passing through the internal mail system, savings, up to a point, can be made in porterage.  Since a certain amount of mail will still have to be handled daily and the volume of "junk" mail is constantly on the increase, the real savings here might be quite small.

3.2 Disadvantages

3.2.1 Loss of Convenience

No matter how good the image of a paper document, a PC or lap-top computer is needed to view it and it cannot be easily carried about for reference. Long documents are more difficult to scan on a screen than on paper and most users will want to print them out if they need to study them in detail.  If a document is printed out in this way by all recipients, the costs are greater than producing photocopies of the original document (see 3.3.2 below).  The cost benefits of document management can only be achieved, therefore, where these situations do not arise:  for example, where many users are entitled to receive copies of a paper, but in practice, only a few will want to study it in detail, or where large volumes of documents such as purchase invoices have to be retained for long periods in case a particular payment is queried.

3.2.2 Dependence upon Technology

In addition to the loss of convenience, the user of electronic document management is also critically dependent upon the resilience of the computer hardware and software upon which his system runs.  Unless care is taken to back up the storage disks, optical or digital, on a regular basis, there is always a risk of losing large quantities of information if the technology fails.  Although the “mean time between failures” of modern hardware has become very long, this must not be allowed to lull the user into a false sense of security.  Even a short break in service can cause total disruption to an office which relies totally upon electronic methods.  Whereas hardware has become very reliable, great care must be taken in the selection of software, which may very well contain “bugs” which will cause system failure.

3.2.3 High Initial Cost

The purchase cost of hardware and (particularly) software are high, as has been shown by the investigation of the current marketplace below. In some cases, where a purchase is already necessary to cope with growing manual records, as in the case of the Exeter University student system, the cost of an initial document management system can be less, but more often than not the costs will have to be carefully weighed against the potential long-term benefits.

3.2.4 Disruption of Existing Procedures

The introduction of any new system causes disruption to staff and will be treated with scepticism initially.  Where the introduction of a document management system has been preceded by a proper re-examination of manual procedures, so that an inefficient manual system is not perpetuated electronically, the job functions of staff may change dramatically.  This needs careful management, with induction training and technical support for a long period.  Again the initial costs of the system will be inflated because of this, compared with the longer term running costs when the system has been running for some time.

3.3 Human Factors

3.3.1 Technophobia

The use of computer systems throughout the administration of all universities means that almost all staff use PCs and terminals regularly as part of their duties.  The study found a ready acceptance, particularly among junior staff, of the idea of document management, which was seen as a way of reducing the frustrations engendered by lost and misfiled paper documents. 

It is essential for the success of document management projects that they receive enthusiastic and active support from the most senior staff:  an immediate priority for any senior staff member should be the introduction of Email for all internal correspondence, and electronic, rather than paper, distribution of all reports and papers emanating from his or her office.
3.3.2 Paperless versus Less Paper

Although staff supported the idea of reducing the amounts of paper crossing their desks, they were not happy with the idea of a totally paperless office, since most people agreed that it was much easier and more convenient to read a hard copy of a long document than to read it on a computer screen.  Any attempt to impose a paperless environment by refusing staff the option of printing out images would be strongly resisted and doomed to failure.  Conversely, it was apparent that it would be necessary to limit the volume of local printing.  For example, the costs of photocopying centrally a large document, such as the minutes of a major committee, would be much less than that of printing individual copies in remote locations.  Savings can only be made if the numbers of copies printed is much less than the numbers photocopied and sent to individuals who do not use them.

3.3.3 Job Insecurity

Interestingly, none of the staff interviewed during the study expressed fears that document management might result in the loss of their own jobs, although the stated objective of the technology is to increase efficiency and productivity.  Two factors seem to be at work here.  Firstly, all staff have seen that the introduction of computer systems has not resulted in redundancies, merely in the ability of existing staff to cope with greater workloads.  Secondly, the reduction in staffing which has taken place through natural wastage and early retirement has caused the workloads of individuals to increase to such an extent that they are glad of any innovation which will reduce frustration levels and save time.

3.3.4 Reliance on Individual Skills

The investigation of the Vice-Chancellor's Office showed that the manual filing system was organised in a most effective way by the senior secretary in the office.  However, the control of the system was entirely in her hands and dependent upon her skills.  An electronic filing system would remove this dangerous reliance on a single individual, whilst freeing the time of the lady concerned for more productive duties. 
3.4 Technical Factors

3.4.1 Computer Infrastructure

It is important to ensure that the proposed document management systems will integrate successfully with the existing computer infrastructure and with the computer systems already in place.  Since IT systems are frequently under review, it is important that the link between the proposed software and the IT systems should be such that it can easily be tailored to whatever system is in use. Suppliers normally achieve this via a Windows interface.
All the suppliers questioned during the investigation were able to make use of the existing infrastructure at Manchester:  the software required to access imaged data will normally run on client 486 PCs running Windows 3.1 and will integrate with other Windows software.  Extra hardware is needed, however: this comprises scanners and storage devices and the PCs to control them.  These often require to be run under Windows NT or UNIX.  A high bandwidth network is needed if client machines are sited throughout the campus.  Most of the systems rely upon database management software to retrieve the documents;  where, as at Manchester, an existing database is in place, suppliers said that they could integrate their tables with others used for IT systems.   

3.4.2 Scanning and Indexation Speeds

Scanning speeds depend upon the quality and cost of the scanner purchased:  the most sophisticated devices can operate at speeds of 100 pages per minute and more.  40 p.p.m. was adequate for Manchester's needs.  Speed of indexation depends upon the sophistication of the software and on the type of document being scanned.  If the documents are all of one type, and have an index field in a fixed location, OCR can be used to read and automatically index the documents as they are scanned.  Otherwise, manual intervention is required to enter an index field for each document or to highlight an area on the document to be read by OCR.  Thus the scanning speed may be irrelevant to the speed of input document processing.  It may also be necessary, where a wide range of unconnected documents have to be processed, to rely upon more highly qualified staff to select the index criteria in each case.  Where OCR is used, it is always necessary to check that the automatic recognition of characters has been successful and to intervene when characters cannot be read.  All these factors need to be considered when an installation is proposed.  Ideally, the time taken in scanning and indexing documents should be less than the time which would be taken in manually filing them in filing cabinets; otherwise the system is unlikely to be well received by its users.  

3.4.3 Storage Methods and Retrieval Times

Images can be stored either on-line on magnetic disk, as with conventional IT systems, or on optical disks, which may be grouped together in what are known as "juke-boxes".  The advantage of using magnetic disk is that retrieval times are measured in milliseconds, and the longest a user would expect to wait to call up a document would be one or two seconds.  The disadvantages are that storage capacities are limited and failure rates through read/write head crashes are relatively high.  The storage required to hold images is very high in IT terms, which means that in practice magnetic disk can only be used to hold indexes and "caches" of the most frequently accessed images.

Optical technology is virtually failure free by comparison, and can store five times the data for the same price.  The capacity of a large juke-box can be 200 Gigabytes.  The disadvantage is that the juke-box contains a number of individual disks, and if the image a user requires is not on a disk which is currently loaded, he/she might have to wait as long as one or two minutes for the relevant drive to be loaded and the image found.  Whereas this is much less time than it would take for the user to find the corresponding piece of paper in a filing cabinet, it is much longer than is acceptable in a conventional IT system.  There are ways to minimise such delays, but they represent an inherent characteristic of document image systems.

3.4.4 Scalability

It is an important factor in the choice of a solution that it should be possible to start with a small pilot implementation and expand it gradually throughout the campus without loss of performance or undue cost penalty. 

3.5 Business Process Re-Engineering versus Pilot Development

The approach which the study has taken, which was implicit in the original specification, has been a pragmatic one:  the investigation has focused upon a number of areas where it is likely that benefits can be gained from implementation of document management techniques.  This method allows the effectiveness of small pilot implementations to be assessed before large investment is made; it also allows staff to become familiar with the concepts and procedures involved and, if successful, set up centres of excellence which can be used to persuade other departments within the University to follow suit.  This is a more effective method in a University environment than attempting to introduce new technology throughout the administration, as would be required to create a totally paperless environment.  However, it runs the risk of perpetuating in electronic form bad manual practices.  Documents may be imaged which are no longer relevant to the work of the institution.  The rigorous approach to the introduction of document management requires firstly that the organisation is subject to a process known in industry and commerce as "business process re-engineering".  All the functions of the organisation are analysed and reviewed in detail and all unnecessary documents and procedures are jettisoned before any attempt is made to introduce electronic methods.  This is the methodology that is being used at the University of Glasgow in their Records Management Project.  Existing filing systems are all being thoroughly revised and rationalised before any computerisation takes place.  This is also the approach which should be employed at Manchester before initial pilots projects are expanded throughout the campus.
3.6 Turnkey Solution versus In-house Development or Implementation

Three possible avenues of approach to the provision of suitable software could be considered in developing a software system for document management.  At the most basic level, an institution with an internal IT department can consider developing systems using a variety of different programs available commercially, or even coding programs from scratch.  Although this might seem the cheapest alternative, in practice this is not the case.  There is always a steep learning curve to be overcome by programming staff undertaking development in an unfamiliar area, and it is prohibitively expensive to hire these skills at commercial consultancy rates.  Once in-house development is complete, it has to be maintained, and this becomes increasingly expensive as staff move on to new projects or leave employment with the institution.  Because of these issues, software development of all kinds is now rarely done in internal IT departments, and is increasingly concentrated in specialist software houses.

If software is purchased from a variety of different sources, difficulties arise in the maintenance of the systems.  Contact has to be maintained with a number of different service suppliers, and the workload of the co-ordinating IT department is consequently increased.  If several different suppliers are involved in a single application, there is a high probability of encountering difficulties of incompatibility between software packages, and of one party blaming another when the system fails.

The IT department at Manchester, in common with most IT departments, is overloaded with work and already finding it difficult to service the needs of its users.  There is no spare capacity available to undertake document management development, and limited capacity to oversee the installation and maintenance of new systems purchased from outside suppliers.

Because of all these factors, and because it was evident that the marketplace contained suppliers who could satisfy the needs of all the pilot implementations from a single source, the Steering Committee at Manchester took the view that it should seek a "turnkey" solution for the proposed implementations, i.e. a company who would provide all the software and hardware necessary and also install and maintain the system(s).
3.7 Integration with Business Processes

Not only is it important when planning a document management system to consider the existing IT infrastructure, to make sure that the hardware and software proposed by suppliers will integrate with this, it is also essential to consider the impact that the system will have upon existing business processes.  Even if “business process re-engineering” is not used as the fundamental method of approach (see 3.5 above),  it is still essential that work is done to integrate the new document management procedures with the pre-existing systems which will remain in place.  There is little purpose in introducing a system to speed paper handling when the timescale of the overall business process is limited by other factors, such as the availability of externally supplied information or services.
4 Case Studies

The initial specification of the Project defined the following areas in the Administration of the University of Manchester as suitable for investigation:  the student records area, the accounts office, the post-graduate admissions area, the Strategic Policy Planning and Information Unit (to study the possibility of developing a "paperless" office), and the central filing system of the University, currently shared between the Vice-Chancellor's Office and the Office of the Registrar and Secretary. Following an investigation by the Project Consultant of the possible uses of document management techniques and the attitudes of staff to these in each of the five areas, specific pilot areas were identified for further investigation, and the Steering Group approved appropriate long and short-term objectives in each case.  The work done at the University of Exeter, the University of Glasgow and at the Student Loans Company was also reviewed, and used to inform the conclusions of the Project.


4.1 Study Areas at Manchester

4.1.1 Post-Graduate Admissions

At the University of Manchester, the postgraduate admissions area is one which could benefit from a complete review from an IT perspective.  The Postgraduate admissions process is decentralised and is handled by four Graduate Schools.  Each has its own management philosophy and each handles applications differently.  Each uses a different stand-alone computer system to assist in the process.  It is clear that there is a need to introduce a uniform IT system before the advantages of document management can be fully gained. Implementation of the MAC system for undergraduate admissions is planned for September 1997;  some postgraduate admissions will also be handled in this way from September 1997, and the remainder by January 1998.  The Steering Group therefore took the view that it would be unwise to approach the Graduate Schools with wide-ranging proposals for document management at this stage.

In the long term, all correspondence referring to a postgraduate student, including the reference letters supporting his/her application, could be stored in one location in the same way as those for an undergraduate student (see 4.1.2 below).

In the short term, however, the Steering Group felt that no further investigations should be made in this area.

4.1.2 Student and Staff Records

The initial Project Submission document had suggested that it would be worth investigating the imaging of registration forms.  The investigation soon showed that this was not sensible, however.  At present, the registration form is used almost exclusively as a data entry document.  Although the forms are kept after registration, they are used only as a backup in case the computer system fails, or to resolve occasional queries arising from incorrect data entry.

The University intends to eliminate the need for a paper-based registration process within five years, and to replace it with a system of on-line registration, where, ideally, the bulk of the data not available in advance via the admissions process from conventional IT systems is input directly by the registering student.  In such a system, the need for the registration form would be removed.  Storing images of the registration forms would tend merely to perpetuate the use of the form rather than encourage its demise.

Instead of concentrating on the registration process, it was agreed that the Project Consultant should investigate the area of student record-keeping.  He suggested the use of document management techniques to store the data referring to a student which are not available from the IT system, following the pattern implemented at Exeter (see 4.2.1 below).  All correspondence from outside the University regarding the student would be scanned and stored in image format;  all internally generated replies, memoranda etc., would be stored as word-processing files;  a digitised image of the student, obtained from the swipe-card process which has already been implemented, and an image of his/her signature could also be stored.  This database would be linked by student number to the IT system, so that whenever a student's record was retrieved from the IT system, all associated correspondence etc. could be retrieved at the same time.

The difference between the Exeter situation and that at Manchester is that, at Exeter, a considerable amount of correspondence regarding particular students is available in the central administration;  in Manchester, virtually all such correspondence is available only in the student's academic department.   At Exeter no attempt has yet been made to incorporate the departmental records in the central database. 

In Manchester, it will be necessary to obtain the co-operation of academic departments in storing all data referring to a student, whether departmentally or centrally generated, in one place, and accessing this via the student records system.

Although the imaging of Payroll and Personnel records was not included in the original proposal, the Steering Group felt that this would be an obvious extrapolation of the student proposal, so that a single record is kept for each staff member also.  At Glasgow, a pilot scheme along these lines failed because of  technology problems;  the difficulties experienced at Glasgow with their project would not necessarily apply at Manchester.

The Steering Group resolved, therefore, that the Project Consultant should investigate further the establishment of a single record for each student, containing all the documents relating to the student and linked to his/her IT student record. He should also investigate the possibility of establishing a similar record for a staff member, linked to the MAC personnel record, once this has been implemented.  A representative academic department was sought to run a pilot scheme would will be extended to all departments if it proved successful.

4.1.3 Finance

The investigation identified two areas within the Finance Office of the University of Manchester where the introduction of document management would increase efficiency.

At Manchester, purchasing is handled at departmental level, and there is no central recording of commitments until invoices are passed for payment.  The objective of the University is to reduce to a minimum the amount of paperwork being passed around campus.  This would encourage the idea of scanning purchase invoices in the originating department and the ideal time to introduce this measure would be to coincide with the implementation of the OES (MAC Finance) System. The OES system should also reduce the numbers of journal transfers since accounts would be controlled by the budget holders at departmental level.

In the short term, however, until the OES system is implemented, scanning could be introduced in the central Accounts Payable Office.  This would make the answering of queries regarding invoices much more efficient. 

Advantages could also be gained, both in the short and long term in the Financial Investments section, by introducing document imaging for new dividend information, deeds of covenant, trust funds and the correspondence regarding them.  The efficiency of the office could be improved, and physical security of vital information introduced for the first time. 

The Steering Group agreed that the Project Consultant should investigate further the introduction of scanning of purchase invoices and journals in the in the central Accounts  Section, and of all new documentation in the Financial Investments Section.

4.1.4 General Administration

A realistic objective is to handle electronically the production, storage, access to and distribution of the papers for all major Committees.  The distribution of papers can only take place, however, when all the recipients have access to the computer network. This is not the case in Manchester at present, especially in Arts departments.

The Steering Group agreed that a practical  first stage would be to introduce the central filing of Minutes.  Agendas, Minutes, Keywords and Committee Memberships should be held on a central server.

Because of the efficient way in which the manual filing is controlled in the Vice-Chancellor and Registrar and Secretary's Office at Manchester, there is no urgent need to review this area.  Information can be speedily extracted from the files, and considerable thought has gone into such things as retention periods.  However, the system is clearly labour-intensive and relies very heavily on the expensive skills of one individual.  The files are not protected from fire and are effectively private, even though much of their content would be relevant to other staff.

It is doubtful whether it would be worthwhile imaging the archived files, given their large volume, and the relatively infrequent need to access them.  Many of the current files could be electronic, however.  If, in the short term, internal correspondence were handled by Email, Committee Minutes were held electronically, and all incoming correspondence of general applicability, such as HEFC documents, were imaged and made widely available, in the longer term much of the current paper filing would be eliminated, and the paper archive would cease to grow.  

The Steering Group decided that the Project Consultant should investigate further the electronic storage and indexing of the files held in the Vice-Chancellor’s Office, and the electronic distribution of Committee Minutes.

4.1.5 The Paperless Office

Most staff interviewed, in whatever section, were dubious about the idea of a truly paperless office.  On the other hand, most were in favour of a "less-paper" office.  The practical implications of holding all paperwork electronically in a typical University office were illustrated by the results of a survey carried out in the Strategic Policy, Planning and Information Unit: all the documents entering the Unit in a one month period were logged, and a note made of the way they were processed by the staff of the Unit.

The survey data showed that the vast majority of the incoming documents had been filed or passed to other staff outside the Unit.  The remainder had been destroyed; only six incoming documents, out of 513, had directly generated replies.

In practice, the output documents produced in the Unit almost all originated as a result of meetings and discussions with other staff, rather than as a direct result of incoming documents.  The documents received were often minutes of meetings or background information needed  for future decisions, both of which were filed, or information which needed to be forwarded to others.

The Steering Group agreed that, in an office like the Strategic Policy, Planning and Information Unit, it would be worthwhile scanning, filing and indexing electronically incoming documents, in order to improve the quality of decision-making based upon the data contained in them.   However, as a first stage, it was decided that the Project Consultant should concentrate his efforts on the Vice-Chancellor’s filing system (see 4.1.4 above).

4.2 Other Institutions Studied

4.2.1 University of Exeter

The Project Consultant visited the University of Exeter on 23rd October 1996.  The visit was hosted by Exeter’s Director of Management Services, Keith Woods.

Exeter have had for three years a working document management system which handles all the documents, with some significant exceptions, relating to each of their 9000 students.  There is also a similar system to handle personnel files.  

The total cost of the basic student system was £32,000 including all equipment.  However, since existing PCs were used as access terminals, the actual spend was only £16,000 (for software, scanners and a juke-box);  the software cost was £12,000, which was the same as the cost of new filing cabinets which had been planned to cope with additional paper records arising from expanding student numbers.  This was used to cost-justify the system;  it was felt that the system could not be justified in terms of saving in effort, but did provide a much better method of accessing data than via manual files.    

The software was written by a local software house, Gateway Computing, and the system runs on a Novell network of PCs.  It suffers from response times of up to 16 seconds at worst, which are becoming unacceptable to its users, who want to be able to browse through records. The longest response times arise from holding records on different optical discs within the juke box.  It is important to consider database structure when establishing a system, so that as far as possible all documents likely to be requested at the same time are on the same platter of the juke box.  The system currently uses a 20 CD juke-box.  

The student system contains the UCAS application form, the student registration form and all correspondence relating to a student.  It represents all the filing previously held centrally for a student.  Importantly, there is still some manual filing at departmental level. No attempt has been made to integrate this into the central system;  such integration was seen as a potentially difficult move politically, because of the autonomy of departments.   All members of staff of the Registrar’s department are users of the system.

Because the original documents are destroyed, and the University relies totally upon the electronic images, it was thought necessary for legal reasons to have a formal policy approved by Senate and Council.  This policy stated that documents would be scanned, that their images would be retained for a given period and that the originals would be destroyed.

An upgrade to a Windows version is planned when funds permit this;  at the time the system was introduced, none of the users wanted a Windows product, but there is now user pressure to upgrade.  Exeter have also just introduced a smart-card system in association with the National Westminster Bank.  As well as being used as a student membership card, this will be used for access control, library borrowing and for vending machines, telephones, etc. and will replace about 10% of the cash used on campus.  The card contains a digitised image of the student which will be included in the document management system.  Gateway  have estimated that the software changes will amount to one day’s consultancy.

Access to the imaged records is via the student records system which runs on an HP Unix box under Powerhouse.  The user brings up the IT record for a student, and then requests the documents relating to this student. The documents are grouped into categories and the user can select which categories he wishes to see.  The IT system and the document management system are linked via the student number displayed on the p.c. screen. 

The Gateway system was chosen from a shortlist of six companies, all of whom had been acceptable to the University.  This shortlist had been chosen from 32 candidate suppliers who were approached with an invitation to tender.  Gateway were reported to have a number of large customers, including banks and hospitals.  

A similar system had also been introduced for staff records, covering application forms, certificates etc.  Personnel files tend to contain many documents, so that the saving in storage costs was important.  The staff system uses dongles for increased security.

The systems are now attached to the campus network, and are subject to audit inspections of security procedures using independent auditing software.  There are three levels of password protection, and since this is the weak link in security, frequent changing of passwords is enforced.

One of the problems encountered with the systems is that references are also included: references addressed to the University from a student’s former school, and employment references for a staff member.  Because of the Data Protection Act, these have to be made available to the student and staff member to whom they refer.  However, in the future manually-held files will also be subject to the same disclosure rules, so that references will always have to be legally defensible in future.

Not all staff have access to a printer,  and thus some are totally reliant upon the images of the documents.  The attitude of staff to the introduction of the systems had been overwhelmingly favourable, although there were still some dissenting voices.  This was the case even though the opponents had been closely involved in the selection process.  The person most affected by the changes had previously been in charge of the main student filing system.  She was now the supervisor of the scanning process, and responsible for batching the documents and indexing them according to type.  She had a very positive attitude towards the new system, which she felt gave her more time to carry out other duties.

The system uses disk mirroring to ensure that the system does not fail for long periods.  If the data had to be re-installed, this would take a full day, and the system would be down for that time.  An uninterruptable power supply is used to protect against electrical storms.  The cost of a maintenance contract on the juke box (£1,500  p.a.) was not justified by the reliability of the device.  A maintenance contract for the scanner was justified, however.  So far about half of the capacity of the juke box has been used.  No records have been removed since the system began.  Each student generates, on average, about 20 documents in the course of his/her relationship with the University.  

4.2.2 University of Glasgow
The University of Glasgow maintained a close liaison with Manchester throughout the Project;  Dr Peter Kemp initially represented Glasgow on the Project Steering Committee and was later replaced by Professor Michael Moss.  The Project Consultant visited Glasgow on two occasions.  On the first visit, on 7th November 1996, Dr Kemp gave him an insight into Glasgow’s systems in each of the five areas being used as case studies in Manchester, and also into the Records Management Project.  On the second visit, on 24th April 1997, Professor Moss arranged for a demonstration of the work being done by Dr A.P. Conway on the conversion of WORD documents into HTML.  This work was later demonstrated in Manchester by Tony Conway and Rafat Aabdarabbani to members of the Steering Group.

Post-Graduate Admissions
Glasgow, like Manchester, is decentralised for both undergraduate and post-graduate admissions.  An Admissions Officer has been appointed, but he acts as little more than a post-box.  Because of this, similar difficulties with introducing document management in this situation were envisaged.  However, in a University with a centralised admissions system, this area would be a good pilot scheme for the introduction of these methods.

Finance: Payroll
Glasgow has tried putting payroll records on a "Canofile" system;  they could have chosen an extremely expensive IBM system, but chose instead to replace the filing cabinet with a system costing about £10,000 initially.  The system was PC based, with a scanner and optical disk as storage.  The scheme failed because:

(a)
it was a departmental initiative not integrated with the MIS unit.

(b)
although it was a good application, it was not supported by payroll management.  No record for a staff member was kept unless he was paid: there were no records for honorary staff or new starters, until the first payroll.  (c.f. Manchester, where integration between payroll and staff records is well established). Only one person understood the system and there was no attempt made to change working practices.

(c)
"Canofile" could not cope with 14 staff all accessing the records in parallel.

Finance: Accounts

The objective of Glasgow’s Finance Department is to do away with as much paper as they can;  they would like data to be entered at the placing of an order.  Their central system is Ingres-based and their departments have a choice between Honors and Hyperdata (mostly Honors).  This means that there are two databases of financial accounts information, and each item is entered twice, so that the data can get out of step.

In future they aim to have a single database, with data entry at the Department, who have the greatest vested interest in getting the data correct.  When goods are received at the department, this will be confirmed by a "please pay" message at the centre.  They also aim to link purchasing to the asset register when the invoice is paid.  They believe that journal entries will be eliminated when data is entered at departmental level by those who understand the accounts. Invoices would be scanned at the point of entry using multiple scanners. EDI is being considered for payments.

Questions had been raised regarding the retention of the single copy of the invoice.  The Auditors require that all the invoices should be kept in one place.  It is possible that the paper copies could be retained at the Departments and transferred to the centre at year end.  This brings into question the security and storage methods of the Departments.  If, alternatively, the documents were to be transferred immediately to the centre, and scanned there, the Departments might want to retain a paper copy.  If the scanning were done in the Departments, before transferring the document to the centre, the Departments would trust the data more and might be prepared to accept a scanned image of a centrally held document.  To resolve the difficulty it may be necessary to run a pilot scheme.

Student Records

Until recently, the method of handling registration at Glasgow has been that the student went to an Adviser of Studies to discuss the course; the latter then sent a paper "registration form" to the Registry who performed data entry to the Student Records System centrally.  Students signed a "registration book" during the matriculation process.

Now, data entry is done by the Adviser, who gives a paper copy of the information to the student for use in the matriculation process.  This form contains the student’s signature.  It is interesting to speculate how long the signature of the student will be needed, legally, to establish a contract between the student and the University.  Manchester also requires a signature for this purpose, but the use of credit cards to purchase goods over the telephone without a signature establishes a precedent for dispensing with a signature, and therefore a paper form of any kind, if identity can be proved in some other way.   

As with Manchester, Glasgow's objective is ultimately to abolish the use of paper forms in the registration process, rather than to use document management to handle the forms.

Committee Papers

In November 1996, the project to use document management in this area was at the pilot system stage.  The most ambitious work had been done by the Science Faculty, who had concentrated on storage and subsequent access.  However, there have been some problems with the technology in practice, which mean that it had not gained user acceptance.

The Academic Users Committee, however, relied totally upon the electronic distribution of papers, using a private web site.  This worked well for the Committee, but did not allow the papers to be stored and accessed by other interested parties.

Some Committees were using email totally to distribute papers.  However, since there is no standard way of handling attachments in different email systems, this method only works when all users have the same software, including spreadsheet, graphics packages etc.

Because of this Glasgow had decided that the best way of distributing papers was via  web, using the uniform HTML and SGML standards.  This has the consequence that documents can always be read by recipients, but that the appearance and pagination of the documents is dependent upon the software used by the recipients.  Excel spreadsheets can be downloaded using an active link with Excel to open them; the encoding has been found to be consistent, but the same version of Excel has to be used.

The drawbacks of this regime arise if all recipients print the papers on laser printers, using one side of the paper;  this is much more expensive than producing the same number of photocopies centrally, using both sides of the paper.  No filing space is saved if all recipients retain paper copies rather than relying on the electronic version.  The problem would be solved if all committee members had laptop machines and were willing to use these in committee to view papers.  However, the cost of laptops would be prohibitive at this stage.

Another disadvantage of these electronic methods is that electronically held files are not integrated with other filing systems.  Commercial systems are available which integrate email with other files, but the proprietary standards used had been judged by Glasgow to be inapplicable to the academic world.

Glasgow had taken the decision to use web methodology for all internal communication whenever possible in future.  This was also seen as encouraging integration between the administrative and academic communities.  The web could also be used to communicate externally to lay members of Committees, for example, but there were seen to be security risks in this respect.

During the period of the Manchester Project, much progress was made by Glasgow in this area. Conversion of the documents to a consistent format suitable for display on the web had proved to be a difficult and time-consuming task, involving the expensive skills of an expert. Problems had also arisen because not all those supplying documents were part of the Administration, and certain academics had been unwilling to change long-established practices. Considerable work was done by Dr A.P. Conway on the loading of Committee papers prepared using Microsoft WORD onto the internet or an internal intranet.  Although commercial software exists, e.g. "Internet Assistant" from Microsoft, to convert WORD into HTML, the process is flawed, since many of the facilities commonly used by those preparing documents in WORD, such as the "tab" key, are not translated properly.  Dr Conway has overcome this by supplementing the commercial software so that it is now possible to convert 98% of Glasgow's Committee papers directly, without manual intervention.  The documents are produced in four different formats simultaneously, allowing them to be accessed by users throughout the campus.  Dr Conway has also introduced templates for Committee agendas which follow an agreed "house style".  Together with facilities to produce outline minutes from the corresponding agendas, these greatly reduce the repetitive element of Committee paper production.  In June 1997, it was reported that the system to hold all Glasgow’s Senate papers on the world-wide-web would be in full operation in the following session.

Paperless Office
There was no intention to introduce a truly paperless office at Glasgow.  It was felt that such a system would only work in a tightly controlled commercial environment.  An example of this would be IBM, where all employees were required to clear their desks at the end of each day, and so had no way of keeping paper.  Through introducing entirely electronic methods, an IBM staff member could sign on to his/her own office space from anywhere in the world, see the same documents and receive the same phone calls.  The enormous costs of this system had been justified in terms of a 20% reduction in office space.  It was difficult to imagine the UK HE community accepting the dictatorial regime which would be required to implement such a system.

The closest approach to this situation had been made by the University of Delaware in the USA, who had made most of their administrative systems available on the web.

Records Management Project
Dr Kemp confirmed that, although Glasgow are responsible for the archiving of records for the City, and the West of Scotland as a whole, they were considering the use of document management for University papers only.

The "Records Management Project" is one of seven JISC Information Strategy initiatives currently underway at the University of Glasgow.  Glasgow's Records Management Unit's role is to review and recommend current records and information management procedures, creating and maintaining a flexible and comprehensive information system that encompasses the entire University. The Glasgow approach has been to employ "business process reorganisation" to a manual system before considering the introduction of electronic management techniques. 

The manual filing systems used by the senior staff at the University of Glasgow had ceased to function effectively, and a records and information task force had been established to consider solutions to the problem.  The task force had determined the need to set up an electronic filing system for use by the Principal and senior officers of the University, a system which would deal with the creation, distribution, access, storage and eventual destruction of all the necessary records. The project had raised some fundamental cultural issues regarding the ownership of information.  The interdependence of staff around the campus which arose from greater devolution of budgetary responsibility meant that central records could no longer be seen as the preserve of the administration.

Progress on this project slowed down as the investigations moved further from the Principal's Office.  The workload of Vice-Principals included some academic tasks and was less easily classified than that of the Principal. Despite these delays, the filing systems of all the Vice-Principals who were in post in October 1996 have been processed, and only those appointed since that date have yet to be dealt with.  Feed-back has been positive:  staff felt that they had a better base from which to perform their tasks.  However, the scope of the project is large, and the true cost benefits would not be apparent until it was largely complete.

4.2.3 Student Loans Company

The Project Consultant visited the Student Loans Company (SLC) at their offices in Glasgow on 7th November 1996. He was very courteously welcomed by the staff of the Company, who were as helpful as they could be in advising him of their plans, but it quickly became clear that their experience was not of great relevance to the to the current Project.  Although the Company has extensive plans for the use of document management techniques, they had not implemented any such systems, and handled their enormous volume of paperwork completely manually.  They had undertaken a small-scale trial of some software, but had not yet had the resources to carry their plans to fruition.  The Company  dealt with enormous volumes of requests for loans, but the system in place for dealing with them is limited in its complexity.  In a University situation, relatively small volumes of paperwork are handled, but the systems which handle them are extremely complex.  Their situation would be ideal for the application of workflow techniques, and plan to undertake a complete business process re-engineering process before introducing electronic methods
The objectives of the software trials which they had carried out in July 1996 included the following:

-
To confirm (or otherwise) that workflow and imaging technology could be integrated with other technologies currently in use or proposed for use within the SLC (Oracle RDBMS v. 7, Oracle Design 2000, Oracle Forms 4.5, Novell, TCP/IP, UNIX, Intel based PCs, Lotus Notes, Lotus 1-2-3, Microsoft Word etc).
-
To finalise the decision on the most appropriate Desktop Operating System to utilise within the SLC (Windows NT, Windows 95 or OS12).
-
To determine the practicability of using Optical Character Recognition (OCR) and Intelligent Character Recognition (ICR) within SLC. (Where OCR is taken to cover data capture of printed characters and barcodes, and ICR covers the capture of hand writing)
--
To identify standard design principles for use with any printed document that SLC might utilise in its core business processes.

Two groups of workflow and imaging technology suppliers took part in the trial (on a voluntary unpaid basis without prejudice to future procurement exercises).

· Kodak & Wang,

· Euroquest and Optika

Suppliers were asked to develop trial systems based on the same three-part specification before coming to SLC premises:

· a workflow application based upon the current deferrals process,

· ICR/OCR capture of RAP Loan Application Forms,

· prototyping a redesigned first-time application form and demonstrating enhanced ICR/OCR capabilities.

Kodak and Wang
The Kodak scanning sub system trialled used a 500 Series Scanner which is Kodak's entry level offering for bulk scanning.  It has a rated capture speed of 60 pages per minute at 200 d.p.i. This was used to capture the images used in both workflow trials.  Installation and commissioning took around half a day to perform.  Tuning the scanner for each form type also took around half a day.  The clarity of the images captured was very good. It was evident that large 21" screens would definitely be required for scanner operators and developers. 17" screens are considered adequate for other users.

400 double sided Deferral Application Forms (DAFs) plus single sided "proof of earnings" attachments were scanned in approximately 1 hour.  This was regarded as the most challenging task for scanning as there is no control over the size, thickness and quality of "proof of earnings" attachments.  This represents 44% of the theoretical 3,600 documents per hour through put of the scanner.  Using this approach up to 2,800 DAFs could be scanned by a single operator in a 7 hour day. 

During DAF scanning, around 20 documents jammed and had to be re-scanned.  Each document scanned successfully the second time that it was scanned.  This represents a 1.25% jam rate per document scanned when mixed stationery is used.  In each case it was supporting "proof of earnings" documentation which jammed.  As this represents a fairly high level of operator intervention (once every 3 minutes on average), this suggested that entry level (medium speed) scanners should be used for DAF scanning.

No barcode reading errors were detected during OCR interpretation.  A consistent problem occurred with interpreting printed characters; the Kodak readers had problems interpreting "9"s properly.  This was attributed to the standard font used by SLC.

There were no detectable errors with tick boxes during ICR interpretation.  The error rates for both signatures and stamp detection was about 5%. Error correction was quick and effective.  Manuscript character capture was poor due to the design of the forms.

The Trial used uncompressed TIFF images.  The average size of image for Deferral Application Forms was c. 200 MB.  Kodak recommended that SLC redesign all forms to remove shading and to use drop out inks so that the stored images would be much smaller.  Combined with compression, It is anticipated that the average image size would be reduced well below 50 MB.

LAN traffic was measured during scanning and ICR/OCR processing, and was found to reach 40% during OCR/ICR processing.  As Ethernet normally encounters problems trying to sustain good performance with network loads above an average 25%, this confirmed that segmentation of the LAN for scanning and OCR/ICR interpretation would be required.

The representative deferrals application was built using the Wang Workflow Tools.  Wang built this around an SQL Server Database and the Workflow tool's internal data management tools.

The style of user interface presented was not considered to be very user friendly.  Too much emphasis was put upon the user having to chose cases and drag them into a work area, rather than having them neatly presented in a selection list queue.  The field level verification process as designed was considered to be too time consuming.  The users liked the management reports which were available from the workflow system.

The Kodak team claimed that the application was developed in 3 man weeks of effort, showing a high level of productivity, considering that an inexperienced developer was used.

The current Wang tool can be linked to Oracle via ODBC.  As the Wang software is implemented in 32 bit code, this requires the 32 bit version of the Oracle ODBC driver which was still in beta test status.  This was installed and demonstrated but not used for the main part of the application trial.  Integration with Oracle requires that tables and columns are explicitly defined by a programmer using a Wang form.

No integration with Oracle or Visual Basic forms was demonstrated.  Integration with word and Lotus 1-2-3 was demonstrated with parameters being passed to the office applications.  The tool was shown to work on Windows 95 and NT 3.5 clients.  The overall response times were very fast.

Euroquest and Optika
Euroquest demonstrated just the "representative" Deferrals Application, using Optika software.  The Optika software used was 16 bit based and was run under Windows 3.1 only.  The application was developed in 2 man weeks, showing a very high level of productivity.  

The overall design of forms was considered to be much more flexible and user friendly and the users also liked the reporting capabilities of the package.

Although the person demonstrating the application did not have much knowledge of tools outside the Optika product suite, little difficulty was encountered in making Optika integrate with the Oracle Database.

Integration with Oracle forms or Visual Basic Forms was not demonstrated, but integration with Word and Lotus 1-2-3 was demonstrated and worked well.

Conclusions of the Trial
The Trial showed that workflow technology would work well with most of the technologies that SLC uses.  There were no apparent performance problems with the modest volumes used.  The major exception to this was integration with Oracle forms.  It was also apparent that the level of integration with the Oracle Database Management System varies significantly between the products demonstrated. 

None of the suppliers invited to take part in the Trial showed any great commitment to OS/2.  It is apparent from this and other parallel survey exercises that most suppliers are standardising around UNIX and Windows NT.

When taken with Microsoft's imminent release of Windows NT 4.0, which is intended to be the standard Microsoft operating system in the future, and the fact that Oracle forms are now available in a 32 bit version which runs on NT, this confirmed NT as the desk top operating system of choice for SLC.

The trial confirmed that OCR technology and basic tick box ICR technology is very reliable.

The trial would also enable the SLC to design effective forms for OCR and ICR use.

4.3 Existing Computer Infrastructure at Manchester

The following details were used when approaching suppliers for potential solutions to the agreed implementation objectives at Manchester (see 5 below).

4.3.1 IT Systems

The University's current legacy applications in the Administration are running on Datapoint hardware and are coded in Databus and COBOL.  There are also a number of applications written in Paradox.  The majority of these systems are due to be replaced in the next two years by systems which are Oracle-based and, in the main, supported by Symmetry Ltd.  In particular, bespoke applications supported by Symmetry are to be installed for Personnel and Student Records and the current Finance system will be replaced by Symmetry Financials.  Management Information is to be supplied via Business Objects and HOLOS.

None of the replacement systems are fully live, but small-scale tests of the new Finance, Staff and Student systems are currently being carried out.   Swipe cards have recently been introduced as student and staff membership cards; these include a digitised image of the holder.  The software for this project was supplied by NBS Ltd, and the database is held on a Compaq Proliant 1500 server, running under Windows NT.  The Oracle databases are currently running on an HP857 server, under HPUX 10.10, to which are attached three client machines (two HP730s and one HP750).  The HP857 will be replaced later this year by a device capable of supporting the live Oracle applications.  By August 1999, the user population of the Symmetry Financials system will be 400, and that of the Student System will be 300.  The maximum concurrent usage will be about 40% of these figures.

The network connections for these systems are TCP/IP via the campus Ethernet and FDDI.  When the pilot systems for document management are extended for campus use, support for Ethernet and FDDI networks will be essential.  TCP/IP protocols required include Telnet and FTP, and support for ATM protocol is highly desirable. 

4.3.2 Desktop Systems

The University has adopted a standard for workstations in administrative use.  New workstations installed by the Management Computing Information Systems Office all conform to this standard:

Pentium P150 (they also have a range of P133’s P120’s and 486DX-66)

16Mb RAM

1.3GB Hard Disk

Windows 3.11

DOS 6.22

The PCs are networked using a variety of methods:  Novell 3.5, some Microsoft Networking and some Windows NT.

User access to the IT systems is via a Windows interface on the PC workstations which are also provided with a standard set of desk-top applications, comprising:  Microsoft Office, CCmail or Pegasus,  Netscape and Telnet.

However, there are many workstations still in use in the administration which do not yet meet these standards;  the document management software proposed needed to be capable of being run on PCs of a lower specification, and at least on 486 PCs.  When the pilot systems are extended for use throughout the campus, where PC purchase is not controlled by the administration, a variety of workstations are in use, including 386 PCs, Apple Macintosh PCs and X-terminals attached to Unix-based servers.  Ideally the software should run on a wide selection of platforms.

5 Agreed Implementation Objectives At Manchester

After investigating in greater detail the objectives for the introduction of document management in the five study areas at Manchester, these areas were refined and consolidated so that realistic short-term implementation objectives could be defined as follows:

5.1 Student and Staff Records in the Department of Earth Sciences.

The objective in this case was to establish a single record for each student and for each staff member, containing images of all the paper documents relating to the person concerned, and linked to his/her IT record.  All correspondence from outside the University regarding the individual would be scanned and stored as images, all internally generated replies, memoranda etc. would be stored as word-processing files; a digitised image of the individual, obtained from the swipe-card process which has already been implemented, and an image of his/her signature would also be stored.  The resulting database would be linked by student or staff number to the IT system, so that whenever the individual's record is retrieved from the IT system, all associated correspondence, etc. can be retrieved at the same time.  A similar system has been in place for some time at the University of Exeter, but, in that case, the majority of the paper records for a student were originally maintained in a central student office, and it is here that the system has been implemented.  No attempt had been made to capture records kept at a departmental level.  In  Manchester, no records for a student are kept centrally other than those captured in the IT system;  all individual correspondence etc. is kept in departmental administrative offices.   It was therefore decided to choose a typical departmental office and to investigate the possibility of implementing a document management system there, linked to the central student IT system.  Since paper documents for staff members are also held at departmental level, as well as centrally, it was agreed that these should also be included in the investigation.  The Department of Earth Sciences was chosen as a typical, medium-sized academic department.

The Department maintains annual records for 90 undergraduate students per year for each of four years of study (i.e. 360 undergraduates at any one time, with a total of 360 files).  Each undergraduate file contains up to twenty A4 pages of mostly typewritten information. For each undergraduate, an average of 80 hand-written pages of examination scripts are produced and stored each year.  There are also 60 postgraduate students, each with a file of a similar size to an undergraduate’s.  All these files are retained for 10 years.

In addition to the centrally maintained Student Record IT system, to which the Department does NOT currently have access (although suppliers were asked to assume that it has, for the purposes of this exercise, since this facility could easily be made available), the Department maintains on a stand-alone PC a Paradox 4.5 system containing certain data not available from the central IT system.  The proposed solution should link together the central IT system, the Paradox system, the digitised image of the student obtained from the Swipe-card process and the images of all the paper records. 

Updating of the student data would take place within the Departmental Office at a single point.  At peak periods (e.g. registration or examination), all the student records would be updated in one day.  This would indicate a maximum scanning rate of 4000 pages of A4 in one day.  Read-only access to the student data would be required by 33 staff within the Department, all of whom have PCs and access to the internet;  at peak times, a maximum of 10 people would require access simultaneously, with a maximum of four people accessing the same record simultaneously.  In addition to this, access to the data would be required from time to time by staff from the central Student Records Office or by senior members of the Administration.  This access could be provided via the internet or a campus intranet if appropriate.  In accordance with the Data Protection Act, access to the data must also be provided to the student on demand.   

For each of the 33 staff employed within the department, about 250 A4 pages of manual records are kept.  Updating of images of these records would take place in the Departmental Office.  Read-only access rates would be low, and access to many of the documents would be restricted to the staff member him/herself, the Head of Department, authorised members of the Personnel Department and senior members of the University Administration. 

5.2 Purchase Invoices and Journal Transfers.

The requirement in this case was to increase the efficiency of the central Finance Office in the handling of queries regarding invoice payment and account management, by scanning the purchase invoices and journal transfer documents.  Ultimately, when the planned Oracle based financial system is introduced and the operations of the Finance Office are partly delegated to academic departments, the scanning would be done in the departments, obviating the need to transfer the original documents through the internal mail system.

The documents need to be scanned in less time than it currently takes to file them manually, and need to be retrieved, by invoice number or account number, in under four seconds.  A link to the current and future Finance systems would also be advantageous, so that someone investigating a particular account could "drill down" to the individual invoice and journal documents.   

About 600 purchase orders are received per day.  Since they are currently filed in approximately 75 man-minutes, the scanning speed should be such that 600 invoices can be scanned and indexed in less than one hour.  Access to the scanned images is required by eight staff in the Accounts Payable Office and over 100 staff in departmental offices scattered around the campus.  Access would be by invoice number, financial code,  creditor number or creditor name and staff in departments would be allowed access only to their own invoices and financial codes.  

The numbers of journal transfer documents handled in one day averages about 150, although they are expected to reduce in numbers when the Finance system is decentralised.  Access to their imaged records would be by financial code.

Backup facilities for scanning must be provided so that no more than one day is lost in the case of breakdown.  Access to the stored images must be available at all times during the working day.

The retention period for both purchase invoices and journals is six years.

5.3 Vice-Chancellor's Office

The filing system used by the Vice-Chancellor's Office was chosen to determine ways in which the high volume of correspondence entering and leaving the office each day could be handled electronically and effectively indexed for later access.  It was not considered worthwhile to attempt to capture archived information, but to commence from a given date. 

Some of the records concerned are highly confidential, or include annotation by the Vice-Chancellor or other Senior staff which is confidential;  some, on the other hand, are of general interest and should be available to all members of the University community, perhaps via the internet or an intranet.  A second category of files consists of the Minutes of major University Committees.  It was decided that the University would move towards a situation where the Minutes are made available on an intranet, using software based on the Glasgow model.  Master copies of the Minutes will be stored on a central server.  Links to this server must be provided from the VC's filing system.  Email documents are the final category in the VC's records.  A way of integrating these with the rest of the filing system is required.  All the records held electronically must be indexed so that information can be retrieved effectively and speedily.  For example:  

- information on particular topics defined by keywords or by the content of the  document itself;

- all information over a certain age or with a certain date;

- all information from a particular source;

- all correspondence sent to a particular person or body;

- certain categories of information, e.g. email, minutes, plans/maps.

The correspondence entering the office is rigorously classified.  Documents are not retained if it is known that a master is kept elsewhere.  For example, the Secretary of each Committee is responsible for keeping the definitive record for that Committee.  Original correspondence not duplicated elsewhere, Reports of Council to Court and Senate and Council Minutes are kept and filed.  About 80% of what is filed is generated internally.  Much of the incoming mail is forwarded to others, but a reference it kept of everything sent out in this way.  The documents which are left take up to 90 minutes each day to file, and so would have to be scanned and indexed in less than this time.

The records have to be retained for at least ten years, and are regarded as current for at least two years.  The current files are stored numerically and accessed by index cards which are held in subject order.  Another set of index cards kept in date order relating to files to be reviewed on any particular day.  The electronic indexing system must be able to mirror this system, and also be able to locate files not held electronically, such as the 660,000 pages of A4 currently held in the archives.

5.4 Financial Investments Office

The filing system of the Financial Investments Office was also chosen for study.  In this case, the files are of interest only to the members of the office itself and consist of share dividend information, deeds of covenant, trust funds and the correspondence relating to them.  Retrieval is needed via an identifier for the investment concerned and also by date.

Transfer forms, share certificates, correspondence, tax vouchers etc. are generated from the management by the Office of four investment portfolios.  For tax and audit purposes, dividend information has to be retained for seven years.  There are approximately 700 Trust Funds and correspondence, usually in the form of a word-processed document is received from the academic departments.  The original trust fund documents are kept all over the campus, and tracing them can be a major problem.  It would be much easier if images of them could be kept in one place and properly indexed.  The volume of documentation for a particular Trust Fund can be anything from 3 pages to 500 pages.  

It is necessary to retain the original deeds of covenant for tax purposes, but again an electronic indexing system would be useful.   

The volume of documents received in any one day is low, totalling no more than 100 pages.

Some of the original documents are hand-written.

There are five staff within the Office, and access to the imaged records would be limited to them.

5.5 Electronic Distribution of Committee Minutes

It was agreed that the work done at the University of Glasgow on the electronic distribution of Committee Minutes on an intranet represented a model which Manchester should follow.  The use of Web technology as a basis for administrative computer systems is well advanced at the University of Delaware in the USA, where a wide range of services such as student registration and student and staff records are available on the internet.   

6 Investigation Of The Current Marketplace

6.1 "Request for Information"

It was clear from the onset that many commercial companies market document management systems, and in order to assess this marketplace and to obtain costings for the proposed implementations at Manchester, a "Request for Information" (RFI) document was prepared and sent to a representative selection of twelve companies chosen mainly from the pages of the "Document Management Yearbook" published by Cimtech Ltd. The document requested an all-inclusive "turnkey" solution, covering hardware, software, implementation and support, in each of the study areas, excepting the electronic distribution of committee minutes.  In the latter case, the University of Glasgow had indicated its willingness to share with Manchester the work done by Dr A.P. Conway. A list of the companies to whom the RFI was sent is included at Appendix 2.  A shortlist of three companies, Gateway Computing Ltd, DMS Ltd and NCSi Ltd, were invited to the University and demonstrated their products to the Steering Group on 31st July 1997.

6.2 Shortlisting Process

Only one company, Gateway Computing Ltd, replied within the deadline set in the RFI.  Subsequently, following telephone reminders, four further companies responded, namely NCSi Ltd, Broadgate Software Ltd, Symmetry Ltd and DMS Ltd.  The Steering Group asked Professor Moss, Ms Crawford, Mrs Anderson, Mr Starling and Mr Phillips to select a short-list of three from these five.  Two main criteria were used in the selection:  firstly,  the quality of the response and whether on attempt had been made to answer each of the requests made in the RFI;  secondly, the desire to select a solution which was relatively cheap and unsophisticated and another which, although  more expensive, seemed to have facilities which might be needed in the longer term.  In practice, the Project Consultant viewed the software of all the companies who responded to the RFI. Symmetry Ltd, a current supplier of Oracle software to the University, demonstrated the Oracle "inter-Office" product to the shortlisting sub-Group, but were unable to offer a complete turnkey solution.  In the interests of obtaining as full a view of the available options as possible, Mr Phillips visited Broadgate Software to view the DocsOpen software marketed by them, and also saw demonstrations of software supplied by two further companies (Uniplex software supplied by Preferred Computers and Networks Ltd, and Adfile software supplied by the Advance Group Ltd) who had not been approached directly, but had contacted him after the final deadline for responses to the RFI

6.3 Analysis of Available Software


The initial level of response to the RFI was very poor; only one company replied within the deadline, and both this company and another of the five who eventually replied were existing suppliers to the Higher Education sector.  The reasons given by suppliers for their failure or slowness to respond to the RFI were not convincing;  it is evident that the market for these products is a healthy one, and companies were reluctant to expend much effort to gain business in the HE sector.  It is also evident that the number of companies dealing in this marketplace is very large. All of the companies, with the exception of one, were able to meet the University's requirement for a turnkey solution, and all could interface with the IT systems currently in place.  All could offer software and hardware to scan paper-based documents, to index them and to store them on magnetic or optical disk and all could use the University's existing PCs and Windows software to access the stored images.  Differences in pricing arose from the level of sophistication used in indexation, which varied from manual entering of a keyword on each record to the use of optical character recognition to read specific areas of the document, and in the facilities available for document retrieval.  The more expensive software usually includes or has links to "workflow" software;  this is used in commercial situations where an individual administrator's work amounts to a step in a complicated network of administrative production lines.  Instead of passing paper from one desk to another, an administrative process can be greatly speeded by passing images and using workflow software to keep overall control.


The following summarises the information received from the companies who responded to the RFI and from the two companies whose information was received too late to be included in the shortlisting process.

6.3.1 Typical software facilities

All the companies, with the exception of Symmetry Ltd, offered software to scan paper documents using a variety of scanners and to produce images.  The display facilities for the images depended upon the sophistication of the software: the most advanced software could "zoom" into any part of the image and turn it through any angle.

Indexation of the documents could be done at the same time as the documents were scanned, or could be postponed to a later stage.  Indexation could be done by typing in a keyword or words for each document separately, or assigning the same key to a number of documents all in the same batch.

The images were typically stored in "folders" on optical disk.  The software to retrieve the documents using the index key could operate "stand-alone", but for more sophisticated retrieval facilities and cross indexation of documents, the folders were typically held in a database, which could be Oracle, the DBMS used by Manchester.  When this was the case, the existing Oracle licences could be used. 

All the systems allowed electronically produced documents, such as word-processed documents and digitised photographs, to be stored as well as imaged documents.

Some of the systems allowed for full version control of the documents so that different users could see different versions of confidential material.  Most allowed an electronic version of the "post-it" note to be attached to a document, but Gateway's software did not allow this to be hidden from a group of users.  The facility to attach confidential notes to a document, and to allow them to be read by a selected audience only, whilst allowing the original document to be seen by all users, was regarded as essential in the Vice-Chancellor's office. 

6.3.2
Individual Features

Gateway Computing Ltd

This West Country-based software house supplies a package known as “Win- DIP STICS” which was developed by the company itself.  The software is fairly basic, but is well proven and has been in use by the University of Exeter for about five years.  There is an impressive list of clients, particularly in NHS Trust Hospitals and Local Authorities.  The cost of the software is comparatively low, and the quoted implementation costs are extremely low compared with other suppliers.  Most of the facilities required by the University of Manchester were available, with the exception of confidential “post-it” notes (see 7.1 above). 

DMS Ltd

DMS Ltd are a small software house based in Daventry, demonstrating Step2000, a USA-developed package with many large users.  Great emphasis was placed upon the workflow facilities built into the package, which were not considered by the Steering Group to be appropriate in Manchester’s case, but which could be in certain situations.  DMS were not familiar with the University environment.

Symmetry Ltd

Formed by a management buy-out of the Oracle Financial software developed under the MAC Initiative, Symmetry Ltd responded to the RFI at the request of Oracle Ltd.  They demonstrated the InterOffice package supplied by Oracle, which was shown to be very rich in search facilities.  It is specifically written to use the internet to connect users, and existing Oracle systems can be fully integrated with document management applications.  Symmetry were unable, however, to supply imaging hardware and software to create the “turnkey” solution which Manchester requested in its RFI.

Broadgate Software Ltd

The DocsOpen software supplied by this small software house based in Burton-upon-Trent was developed in the USA and has 20% of the market share there.  It is particularly well accepted in the legal market, but Broadgate have no experience with the Higher Education marketplace.  The package is simple to use, rather than having all the “bells and whistles”.  It can share tables with other Oracle applications.

Preferred Computers and Networks Ltd

PCN have a headquarters based in Manchester and are able to offer a turnkey solution based upon the “DMS onGO” package, a Uniplex product.  Uniplex are a major US company, traditionally supplying products to the UNIX marketplace.  The package is one of the more sophisticated ones, with a wide use base.  Sybase is used as the underlying DBMS, rather than Oracle.  The software has a number of unique features, including the ability for a user to specify “interest groups”, and for the software to inform a user pro-actively of changes or additions to the documents held in his/her own “interest group”.

The Advance Group Ltd

Although this company was not given the opportunity to make a written response to the RFI, their representative gave the Project Consultant a brief outline of the AdFILE software supplied by them.  An interesting feature was the ability to highlight on an imaged document an area to be used as the index key, and to read it using optical character recognition.  Thus, when dealing with a number of documents with different formats, all of which have to be indexed using a common field (for example, supplier invoices, containing the University’s purchase order number) the user can highlight the common field (the purchase order number), rather than having to type the number in manually.  This could speed indexation greatly in some situations.

NCSi Ltd

This large company, with a local office in Rotherham, gave a presentation of Optika and Accra software, again developed in the USA, and again with a wide user base.  The software and services supplied by NCSi met all the requirements of the Steering Group.  NCSi are already suppliers to several UK HE establishments.  They demonstrated the use of OCR to read hand-written information on standard forms .  This process requires manual intervention to confirm the interpretation of badly written characters, but was shown to be faster than the option of typing in index information manually.  NCSi quoted the Office of National Statistics as a reference site, and the Project Manager for the 1997 Census confirmed that she was entirely happy with the products and services supplied by NCSi.

Other Facilities

Other companies in the document management field will have other specialisations.  Four of these worth mentioning here are:

Optical Character Recognition

Software is widely available, and very easy to use, to scan type-written or printed information and convert it to electronic format suitable for editing by a word-processing package.  Usually, there will be a few minor errors, such as number iii interpreted as 111, but these are easily corrected.

Optical Mark Reading
This is a technology widely used in many industries, including the National Lottery. 

Signature Recognition
It is possible to use OCR techniques to recognise signatures, and detect forgeries, with greater accuracy than is possible with the human eye.

Document Summary
Software is available, from several suppliers, including NCSi and Oracle, to read and summarise a piece of text.

6.4 Implementation Costs

The differing format of the responses to the RFI makes it difficult to make a comparison of the costs involved in implementation, and it would not be appropriate to publish specific figures, since they  were not supplied in response to an invitation to tender.

The pilot implementation in Earth Sciences is defined in the RFI as follows:

33 users requiring access, with 10 concurrent users, to the following:

Annually, and retained for 10 years:

360 undergraduate files, each containing up to 20 pages of typewritten A4

360 examination files, containing 80 hand-written pages of examination scripts 

60 postgraduate files, each containing up to 20 pages of typewritten A4

Retained permanently:

33 staff files, each containing 250 pages of A4.


The total capital cost (including VAT) of implementing this pilot was estimated, from the information supplied in the responses to the RFI, to be between £32,000 and £72,000, including server and scanner hardware and software, indexation and retrieval software, implementation and training.  Corresponding annual recurrent costs ranged between £3,500 and £8,000.

6.5 Training Costs

These fall into two categories:  those directly incurred in learning to use the new software and hardware, and those indirectly incurred because of the changing nature of the way the business process is handled.

In the first case, the charges quoted by suppliers for training courses were fairly high.  They averaged about £4,000 to train all the users of the Earth Sciences pilot.  However, a more cost effective solution might be to train a supervisor or project leader, for about £700, and allow him/her to train the end-users.  By taking on the training role internally in this way, the training can also encompass awareness of the changing nature of the staffing roles imposed by the new systems.    
7 Recommendations for Implementation

7.1 At Manchester

The study has confirmed that implementation is worthwhile in each of the areas which were studied at Manchester.  From the very limited selection of companies whose software was studied, the Steering Group preferred the more sophisticated and expensive products to the simple and cheaper ones.  This is a decision which can be supported on the basis of a likely requirement for more extensive facilities in the future.  The decision was based upon the responses to a "request for information" rather than an invitation to tender.  Before a final decision as to a supplier is taken, a formal invitation to tender should be issued to a revised list of suppliers.  It is also recommended that implementation should start with a single pilot scheme initially, and be extended to the other study areas when experience has been gained in the first site.  This work will form part of the “Manchester 2000”  project, initiated early in 1997, which is aimed at re-engineering the business activities of the institution.

7.2 At Other Institutions

It should be noted that it may not be appropriate for other institutions to implement document management in the same way as Manchester. In an institution with no pre-existing experience of the techniques, basic facilities might be judged as more than adequate for an initial implementation, particularly where budgetary limits are very tight.  At the other extreme, an institution which has already employed document imaging techniques should consider undertaking a “business process re-engineering” exercise before employing more sophisticated software, perhaps containing a workflow element, more widely throughout the campus.

Appendices

Appendix 1:  Procedure

1. Project Milestones.

This Report is submitted in accordance with the Schedule attached to the Offer Of Award made by JISC and accepted by The University of Manchester on 31st May 1996.  The Schedule lays out three Project Milestones, of which this is the third:

1st Milestone:

Date:
3 months from approved start of project

Summary of Deliverable:
Set up project steering group

2nd Milestone:

Date:
6 months from approved start of project

Summary of Deliverable:
Interim progress report to TASC
3rd Milestone:

Date:
12 months from approved start of project

Summary of Deliverable:
Final report to TASC; final report disseminated to all HEIs.
2. Project Steering Group.

The Project Steering Group, established in accordance with the first Project Milestone, met on 24th September 1996, 9th January 1997, 20th March 1997, 9th June 1997, 11th July 1997 and 18th September 1997.  The initial members of the Group were:

Mr E Newcomb
Registrar and Secretary (Chair)

Professor W R McDonough
Director of Information Systems

Mr A McMenemy
Head of the Strategic Policy, Planning and Information unit

Mr J Ryan
Head of Office Systems, Management Computing Information Systems Office

Mr R A Starling
Systems Support, Strategic Policy, Planning and Information Unit,

Dr P Kemp
Director of Information Strategy, University of Glasgow.

Dr Kemp was invited to be a member of the Group in accordance with Item four of the Schedule attached to the JISC Offer of Award. 

Mrs A Anderson, Head of the Management Computing Information Systems Office was also invited to attend.  Mrs Anderson is Mr Ryan's immediate superior.

Professor M Moss, University Archivist at the University of Glasgow, became a member the Group at the June meeting, following the resignation of Dr Kemp from the staff of the University of Glasgow.  Professor Moss was represented at the September 1997 meeting by Ms J Crawford, Senior Records Manager at the University of Glasgow.  Mr T Franklin, JTAP Programme Manager, attended the meeting on 11th July 1997.

3. Project Consultant

Mr J P Phillips was both Project Consultant and Secretary to the Steering Group.

4. Progress Meetings

In addition to the Steering Group meetings, the Project Consultant and Professor McDonough met monthly to agree objectives and discuss progress.

Appendix 2:  Company List

The following Companies responded to the Request for Information:

Oracle Corporation (UK) Ltd.,

Southgate Centre,

321 Wilmslow Road,

Heald Green,

Manchester




response received from:

Symmetry Ltd,

Clifton Heights,

The Triangle,

Clifton,

Bristol BS8 1EJ

Contact: Richard Sumption Tel: 0117 900 6262

Broadgate Software Ltd,

Suite 37,

IMEX Business Park,

Shobnall Road,

BURTON-upon-Trent,

Staffordshire

DE14 2AU



Contact: Steve Wilshaw Tel: 01283 533258

Gateway Computing Ltd,

The White House,

114 Hendford Hill,

YEOVIL,

Somerset,

BA20 2RF




Contact: Nigel Drayton Tel: 01935 424356

Document Management Systems Ltd,

Nene House,

Drayton Way,

Daventry,

Northants,

NN6 5EA



Contact: Graham Boaden  Tel: 01327 312557

Optika Imaging Systems Europe Ltd,

4 Westminster Court,

Hipley Street,

Old Woking,

Surrey,

GU22 9LG

response received from:

NCSi Ltd,

Hellaby Business Park,

Hellaby,

ROTHERHAM,

South Yorkshire,

S66 8HN

Contact:  Peter Collier  Tel: 01709 700400

Business Development Manager,

Preferred Computers and Networks Ltd,

Empress Business Centre,

380 Chester Road,

Manchester M16 9EA

asked to respond after the closing date
Contact: Trevor Gregory  Tel: 0161 877 7878

The following company was not asked to respond, but contributed to the Study:

The Advance Group Ltd

Woden Road,

Wolverhampton,

West Midlands,

WV10 0AY
Contact: Bruce Noble  Tel: 01902 459907
A further seven companies were contacted but failed to respond.

Appendix 3: Analysis Of Responses To The Request For Information

5. Gateway Computing

The suggested solution uses Win-DIP STICS software, developed by Gateway, which conforms to British Standard BS7768.  A PC is required to act as the “optical server” and the optical management software installed upon this PC enables the writing of and retrieval of image files held on optical disk.  The software is in use at the University of Exeter and at Anglia Polytechnic University, and is currently the most widely adopted system in use by NHS Healthcare Trusts for the capture of patient record files.  Support services are centralised in Yeovil.  

Suggested Hardware

Earth Sciences: 

Canon DR3020 40 ppm scanner, SCSI interface board



A RF6950 - RF20J-695 Jukebox, 2 drives, 52 GB




Purchase Invoices:

  

Bell and Howell 3338A Copiscan scanner, 42 ppm, Kofax interface board




Other Pilots:

2 off Canon DR3020 40 ppm scanner, SCSI interface board

Minimum hardware configuration:

Scanner operator -
Pentium based PC with 16mb+ RAM, small hard drive, Windows 3.1 upwards

Viewing PCs -
80486 PC or Pentium with 8mb+ RAM, small hard drive, Windows 3.1 upwards

Suggested Software

Earth Sciences:  10 concurrent users of Win-DIPS STICS

  

Other Pilots: further 30 concurrent users of  Win-DIPS STICS


  
Training

Scanner operators:  
1/2 day each

Viewers:

1/2 day each

Supervisors:

1 to 2 days including in-depth training on scanning and viewing
Implementation

Quoted costs very low;  project management quoted as 2 days per application.

DMS Ltd

Proposed solution uses Document and Workflow management software STEP2000.  In order to implement all four pilots, the key elements are quoted to be:

STEP2000 document management software, 40 user licences

A Step 2000 configuration licence

50 days consultancy, to configure STEP2000 to the University’s requirements

10 days consultancy for project management

10 days consultancy to integrate document management with existing applications

Training for systems managers

Training for users

Bureau scanning and indexation of existing documents (not specified in other responses)

Purchase of devices capable of scanning and storing imaged documents

The software is in use in single user sites and also in very large ones, with, for example, a 300 concurrent user licence used by a population of 2000 users.  Response time for scanning, storing and retrieval of documents is largely dependent upon the performance of the underlying (Oracle) database.  Minimum hardware configuration for viewing stations is a 486/66, but performance can be enhanced by the use of more powerful machines.

Suggested Hardware

Earth Sciences:

Pentium main scanner station with

Fujitsu M3093 GX A4 scanner




   

HP40FX 40GB twin drive jukebox with PC jukebox server
   
Other Pilots:

4 Pentium-based  scanner stations





 

Suggested Software

Earth Sciences:

Configuration Licence





   

10 concurrent users of Step2000



 

Scanning and Viewing software



     

Other Pilots:

30 concurrent users of Step2000





Scanning and viewing software, 4 off






Disc management software





   

Initial Batch Scanning

361,050 docs scanned and indexed





Training

1/2 day per user, 4 days for those building and maintaining systems

6. Symmetry Ltd.

The solution proposed by Symmetry Ltd covered only the storage of documents and their retrieval, not their capture.  The Oracle product “Inter-Office” was proposed.  This product has recently been redesigned to make use of Oracle’s network computer concept, where software is held on the internet and accessed through “thin clients”.  The solution would make use of the University’s existing Oracle database software to hold the documents and would be very well integrated with other Oracle applications.  The software, being newly re-designed, contains “state of the art” retrieval systems;  document management is only one of many modules within the software which covers most aspects of office systems.  Currently the ability of InterOffice to check-in and check-out documents is limited to 32 bit operating systems (i.e. Windows95 and WindowsNT).  This means that only Web connection would be possible with the University’s current user terminals.

Software

The software is priced per user, rather than per concurrent user.



 

Implementation

5 days per project.  Staff with Database Administrator skills are needed at the user site to set up the appropriate structures.






Broadgate Software Ltd

Docs Open is the proposed Document Management software, which “takes control when a document is being stored and/or retrieved”.  It totally secures the document and provides powerful searching capabilities.  It provides profile information round the document which is stored in a database, which could be the Oracle database currently in use at the University.

As well as controlling imaged documents, Docs Open can incorporate word-processed files, spreadsheets,  photographic images and can even be used to index documents retained in paper format.  Docs Imaging handles scanning and viewing of image documents;  Docs Routing provides a facility to control the circulation and publication of documents.

Support would be from Broadgate’s offices in Burton-upon-Trent;  this could be on-line if required.

Suggested requirements for Earth Sciences Pilot







Hardware

Fujitsu M3093/EX scanner including ADF A4 26 ppm

Kofax KF9250 Image Processing Board

Hewlett Packard Optical Jukebox 20 Gb

Scan Server

Document Server

Software

33 users Docs Open licence without SQL (assuming the use of the existing Oracle database)

Docs Server







33 user Docs Imaging licence

Optilan Jukebox Management Software 
  

Implementation


30 days

Training

33 users (one day each); 1 administrator (five days)




NCSi Ltd

NCSi Ltd are a wholly owned subsidiary of US company NCS Inc, which has over 40,000 customers world-wide.

Their proposal is based upon two fully integrated products:  Accra image and data capture software and Optika document management software.

NCSi Accra

Operates under Windows on stand-alone or networked PCs

Processing sequence:

Capture document images from scanners, or fax, or import existing images

Identify the document type

Register, de-skew and scale the document

Perform line removal, de-speckling, etc.

Extract ASCII data from the document using Intelligent Character Reading (handprint), OCR (machine print),  Optical Mark Reading, Bar-Code Reading technologies

Verify the extracted data using automatic and manual intervention

Commit the ASCII data to text files, databases etc.

Export the document image to an archive/retrieval system (Optika)

Optika File Power - Document Management System

This is a suite of products with 1,200 installed sites (100 in the UK)

Automated indexing when integrated with Accra

Windows user interface

Network independent

Database independent

Suggested Hardware

Earth Sciences:

HP Jukebox 40GB





 

Fujitsu M3093EX Scanner + Kofax 7300






Purchase Invoices:

Fujitsu M3099EH A4 duplex scanner with 1000 sheet ADF





Accra Full Station




 

2 off Verify Stations




 

HP Jukebox  80Gb






Vice Chancellor’s Office:

As for Earth Sciences





 

Financial Investments:

Fujitsu 3093 27ppm scanner with Kofax card

HP Jukebox 40Gb

Software

Earth Sciences

33 user licence for Optika with




  

10 concurrent connections


Purchase Invoices:

110 user licence for Optika with






30 concurrent connections





Vice-Chancellor’s Office as for Earth Sciences

Financial Investments







5 user licence for Optika with 

5 concurrent connections


Training

Accra: 5-day training course for 2 programmers, two days of operator training in seminars of 10.

Support

Remote, via a modem.  University to supply telephone line at own expense.  
Preferred Computers and Networks Ltd

Proposal based on onGO DMS Software, developed by Uniplex Corp.  onGO DMS will capture, manage and distribute information regardless of origin or format.  Software is pro-active, informing a user of new documents or changes to documents which are relevant to his stated interests.

Typical Configuration

- A central fileserver storing electronic documents and running DMS software.  All users connected to this via network or a modem.
- A Scan/QA/ server which will have a Fujitsu scanner attached to it

- An Index Server to enter details for filing and subsequent searching

- PCs for all users, running DMS client or Intranet client software

- Suitable network
Suggested Hardware and Software

Earth Sciences:

Fujitsu 3097 Scanner and Scan/QA software

SQL/Image Server

5 Indexing Licences

33 DMS View and Access Licences

1st Year Support Contract

Accounts Payable:

Fujitsu 3097 Scanner and Scan/QA software

SQL/Image Server

8 Indexing Licences

100 View and Access Licences

1st Year Support Contract

Vice-Chancellor’s Office:

Fujitsu 3097 Scanner and Scan/QA software

1 Indexing Licence

5 View and Access Licences

1st Year Support Contract

Financial Investments Office:

Fujitsu 3093 Scanner and Scan/QA software

1 Indexing Licence

5 View and Access Licences

1st Year Support Contract

Support

From local company PCN Ltd
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