
ХЩ&ТЫ 

IAEA FAO UNESCO UNlDO 

INTERNATIONAL SYMPOSIUM ON THE FUTURE OF SCIENTIFIC, 
TECHNOLOGICAL AND INDUSTRIAL INFORMATION SERVICES 

Leningrad, USSR, 28-31 May 1990 

IAEA-SM-317/ 10 

THE USE OF CD ROMS FOR STORAGE AND DOCUMENT DELIVERY 

AT THE BRITISH LIBRARY DOCUMENT SUPPLY CENTRE. 

DAVID BRADBURY 

BRITISH LIBRARY DOCUMENT SUPPLY CENTRE 

BOSTON SPA, YORKSHIRE, UK. 

Thi» it a praprint of a paper intandad for pratantation at a Kiantific maating. Bacauta of tha provisional nature of it i 
contant and tinea changes of substance or datail may have to be made before publication, the preprint is mada available on the 
understanding that it will not be cited in the literature or in any way be reproduced in it* present form. The views expressed and 
the statements made remain the responsibility of the named author(s); tha views do not necessarily reflect those of the govern
ment of the designating Member State(s) or of the designating organization(s). In particular, neither the IAEA nor any other 
organliêtlon or body sponsoring this matting can ba halt/ responsible for any material reproduced In this preprint. 



IAEA-SM317/10 

THE USE OF CD-ROMS FOR STORAGE AND DOCUMENT DELIVERY AT THE 

BRITISH LIBRARY DOCUMENT SUPPLY CENTRE 

ABSTRACT 

The British Library Document Supply Centre (BLDSC) has 

been in the forefront of international document delivery for 

20 years. During the last 5 years it has been very actively 

involved in the ADONIS Project, through which the full text of 

some 200 journals in the life sciences have been stored, 

accessed, and delivered through the medium of CD-ROM. The 

BLDSC's involvement in this project is described and 

indications of the lessons learned and of the implications for 

international document delivery systems in the future are 

given. 

1. THE BRITISH LIBRARY DOCUMENT SUPPLY CENTRE 

The British Library Document Supply Centre (BLDSC) is the 

largest organization in the world devoted to the supply of 

inter-library loans and photocopies. (This activity is 

increasingly frequently described in English as "document 

supply.") The BLDSC receives over 3 million requests each 

year, and about 750,000 of these are from outside the UK. 

The organization of inter-library lending/document supply 
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in the UK is unique in placing a heavy dependence on a single 

source - the BLDSC. For 30 years it has served the needs of 

all types of library, - academic, industrial, public and 

government, - in the UK as a library of both first and last 

resort. Over the years it has built up an enormous collection 

of many types of literature. It subscribes to over 50,000 

serial titles, acquires over 40,000 English language 

monographs per annum, and has the largest collection in Europe 

of technical reports, translations and theses. In total the 

collections occupy over 140 km of shelving. It satisfies 

almost 90% of requests from its own collections and a further 

5% of requests are satisfied after being passed by the BLDSC 

to other libraries both in the UK and overseas. 

From its inception the BLDSC has attracted demand from 

outside the UK. Because of the expense of sending books 

overseas and the effect of extended loan periods on 

availability, the service outside the UK is mainly restricted 

to the supply of photocopies. 

There are three key reasons for the success of the BLDSC-

speed, simplicity of use and its high satisfaction rate. 

Cataloguing is kept to the absolute minimum. The collections 

are neither classified nor shelved by subject, but are simply 

shelved in alphabetical order of title. Requests are pre-paid 

and are purchased in blocks, thus eliminating invoicing for 

individual requests. There is no charge for unsatisfied 
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requests. 50% of requests are received electronically, greatly 

speeding up the requesting process. A system to sort 

electronic requests automatically is under development. 

Special mechanical handling equipment is installed for the 

internal transfer of request forms straight to the shelf. 

These and other methods all provide economies of scale and a 

cost effective service, which through charging recovers all 

its direct costs and most of its overhead costs. For the great 

majority of straightforward requests a loan or photocopy will 

have been despatched within 48 hours of receipt of the 

request. 

2. THE ELECTRONIC STORAGE OF DOCUMENTS 

At present the only feasible method of electronically 

storing all the text, diagrams, illustrations, graphs, etc. 

which an article may contain is to use facsimile encoding. A 

drawback of this technique is the very high volume of data 

that is generated. With conventional character encoding, such 

as ASCII, a typical page from a scientific journal may contain 

up to 10,000 bytes. Note, however, that it is impossible for 

character encoding techniques to cope with anything but the 

simplest of non-textual material. The quality of an image in 

facsimile encoding is directly proportional to the number of 

picture elements (or pels or pixels) that are used to specify 

that image. The resolution of an image on a standard CCITT 
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group III facsimile machine, at normal resolution, is 

approximately 8 lines per mm in the horizontal plane by 4 

lines per mm in the vertical plane. (The eye is less sensitive 

in the vertical plane and does not notice the loss of quality 

as much as in the horizontal plane.) For a DIN A4 sized page 

this resolution results in a total of approximately 1.75 

million pixels or bits (each pixel is converted into one bit) 

ie about 220 kilobytes. 

Whilst the normal resolution of CCITT group III facsimile 

machines is adequate for office applications, it is not for 

scientific material. Most scientific and technical literature 

contains small text in footnotes etc., and small point sizes 

in sub- and super-scripts. These often form an essential part 

of an article. A resolution of 12 lines per mm gives an 

acceptable result for scientific articles. This allows as low 

as 4 point text to be resolved. Also the human eye cannot 

resolve much more than the equivalent of about 16 lines per 

mm. However, the volume of data for facsimile encoding 

increases to about 10 million bits (1.25 million bytes) for a 

DIN A4 page. This has led to an examination of the use of some 

form of high capacity storage device. Optical storage 

techniques provide such high volume storage. 

The BLDSC has taken a keen interest in the development of 

electronic methods of document supply. It has used facsimile 

transmission for delivery of urgently required documents for 
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almost 10 years. It has also experimented with the storage of 

documents in electronic format. Over 10 years ago the BLDSC 

began discussions with a consortium of publishers about their 

plans for electronic publishing of journals. These plans came 

to fruition in early 1987 with the launch of the two year 

ADONIS experimental phase for publishing journals on CD-ROM. 

This phase of ADONIS has been one of the most successful 

trials to date for the storage of documents in electronic 

format[l]. It involved the scanning in facsimile encoded 

format of some 200 biomedical journals and storing them on CD-

ROMs. Articles are retrieved from the CD-ROM using a 

relatively simple workstation. This decompresses the image and 

either displays it on a high resolution screen or else prints 

it out on a laser printer. The workstation also contains an 

index to the contents of the CD-ROMs. A disadvantage of 

facsimile storage, as compared to character encoding, is that 

the data must be indexed in order to retrieve it. Each CD-ROM 

contained an ASCII index to the articles on the disc. As a 

disc was received the index data was transferred onto the 

magnetic hard disk of the microcomputer workstation. This data 

was then added to the existing index data to form a cumulated 

index. 

The trial covered journals published in 1987 and 1988 and 

the system was tested, at over 12 centres throughout the 

world, during 1988 and 1989. In 1989 the ADONIS Consortium of 
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publishers decided to launch the ADONIS system as a commercial 

service which is not planned to start until 1991. This will be 

based on over 400 titles with a complex pricing algorithm 

dependant on whether or not there is also a subscription to 

the paper format of the journal. 

As stated above, one of the disadvantages of facsimile 

encoding is the large volume of data that is created. The 

capacity of a CD-ROM is over 500 megabytes; but with the 

resolution used for ADONIS, 12 lines per mm, it means that 

even after the compression of the data only between 6,000 and 

7,000 pages can be stored per disc. Over the two year period 

of production 84 CD-ROMs were produced. This is a number which 

is difficult to handle manually; some form of assistance is 

required. For ADONIS this led to the development of a CD-ROM 

jukebox[2]. This was specified by the BLDSC, as was the ADONIS 

workstation, with the help of a partial grant from the 

European Commission. The capacity of the jukebox is 240 CD-

ROMs, any one of which can be accessed in less than 10 

seconds. For their commercial service ADONIS plan to double 

the number of pages which can be stored on a CD-ROM. 

3. ADONIS IN USE 

The ADONIS system has been used at BLDSC for over 2 years 

and in that time over 40,000 articles have been printed from 

the system. There were operational difficulties in using the 

system and in some circumstances the ADONIS method of 
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processing was slower than the conventional, manual method. 

The cost of using the ADONIS workstation has also been 

compared with conventional methods of processing. The results 

of the costing exercise are inconclusive. This is because of 

the question of the acquisition costs of the paper copy 

journals. If these extra acquisition costs are ignored, then 

the ADONIS method is cheaper than conventional processing. 

However, in the case of BLDSC it was necessary to subscribe to 

the normal publication for the purpose of having a copy 

available for loan, and in these circumstances ADONIS is more 

expensive than conventional processing. 

There are ways to reduce costs further. One is to replace 

the human interface for searching the ADONIS index by an 

automated system. This has already been done at BLDSC as part 

of the DOCMATCH project[3]. This matches requests which have 

been down-loaded from databases against the ADONIS index. This 

has proved to be very successful in trials - over 95% accuracy 

has been achieved. A second method is to transmit requested 

articles to remote facsimile machines. In theory, this is a 

simple matter as the pages are stored using facsimile encoding 

techniques. In practice, it is difficult to achieve. This is 

because ADONIS uses a non-standard resolution. It is necessary 

to convert to the resolution used by facsimile machines. 

4. OTHER SYSTEMS OF ELECTRONIC STORAGE 

The experimental phase of ADOKIS has now ended. The 
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commercial phase is due to begin in 1991. There are now other 

systems available. University Microfilms International (UMI) 

have a similar system already commercially available. A major 

difference is that the index information is supplied and used 

on a separate CD-ROM. (The workstation provided has two CD-ROM 

drives.) UMI have one system of business periodicals already 

available. Two other systems, for electronic and general 

periodicals, are under development. 

5. IMPLICATIONS OF ELECTRONIC STORAGE 

The effect that electronic storage will have on inter-

library loan and document supply is difficult to predict. It 

is unlikely to lead to paperless libraries in the short, or 

even medium, term. In 1978 Lancaster!4] predicted that 

electronic journals would be more economic than conventional 

printed journals by the early or mid-1980s. Of course, this 

prediction has not come true, nor are there any signs that it 

will during the 1990s. 

Already a small number of journals are available on-line. 

The majority of these are also available as printed journals. 

They tend not to be primary journals and are generally in 

areas which do not require complex graphics as part of the 

information. Currently, the number of such journals is not 

increasing leading to the conclusion that use of this format 

of these journals is not great. It is not yet clear if the 

same fate will befall journals which are published on CD-ROM 
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or some other form of locally stored medium. 

In theory such form of publication has much to commend 

it. Vast amounts of information would be made available 

cheaply and widely. Local libraries would have a much higher 

degree of self sufficiency and the use of inter-library loan 

would fall dramatically. There are several barriers to 

achieving this scenario. 

First is the nature of the medium. If the journals do not 

receive high use there will be no market for them. On the 

other hand if use is high, many people will want to access the 

same journal at the same time. Multiple use of printed 

journals is not a problem as use will generally be spread over 

a large number of journal issues. If multiple use from a CD-

ROM is required then, even assuming that the not insignificant 

problem of networking CD-ROMs can be overcome, multiple 

workstations will be required. In order to read facsimile 

encoded text, these workstations require a relatively 

expensive screen. This could significantly raise the cost of 

using such a system. 

The use of current issues is another problem. Assuming 

that it is satisfactory to read a specific article on a 

screen, it certainly is not a satisfactory method of browsing 

through a current issue. There seems to be no substitute to 

paper copy for this purpose. This means that libraries would 

have to continue to subscribe to the paper copy. This will 
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lead to a further increase in costs. These paper copies could 

be thrown away after a period of time. Savings on binding and 

storage costs would be made. 

The pricing of the CD-ROM version is a further complex 

issue. Commercial publishers make profits from conventional 

publishing. (If they did not they would not do it.) These 

profits would be in jeopardy if they sold CD-ROM versions too 

cheaply. Conversely, if they are more expensive than the 

printed version, few will buy .am. This dilemma is clearly 

illustrated in the proposed pricing structure for the 

commercial phase of ADONIS. In the commercial phase of ADONIS, 

it is planned that the use fee for making copies from the 

electronic version will be related to whether or not the user 

also subscribes to the printed copy version. A lower fee will 

be charged for journals which are also held in printed format. 

In this way publishers hope to preserve their income. Whether 

such a system will be attractive to users remains to be seen. 

6. CONCLUSION 

Will the new publishing technologies mean the end of the 

BLDSC? If publishers could give easy access to the contents of 

all their journals, would there still be a need for the BLDSC 

to exist? Publishers have long had the opportunity to provide 

their own document supply services through the supply of 

photocopies or offprints, but almost no publishers have 

attempted to run a commercial service on this basis. The costs 
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of them providing such services would be high; they would lose 

subscriptions from libraries; and they would come to realise 

that many of the articles they publish are very little read. 

The journal publishing process is complex, involving authors, 

editors, publishers, libraries and readers (who are often also 

authors). Journals on CD-ROM may prove an attractive 

alternative to paper journals for some, but it is unlikely 

that libraries or readers will be able to spend much more than 

they spend now on buying journals. 

For some heavily used titles we will surely see 

simultaneous publication of CD-ROM and paper versions, and we 

will see document supply centres sometimes acquiring both 

versions. But any savings made by document supply centres in 

providing a service from the CD-ROM will almost certainly be 

offset by extra acquisition costs. Copyright royalty payments, 

which under British and several other national copyright laws, 

do not apply to single photocopies of single articles made by 

libraries for research purposes, will usually apply to CD-ROM 

copies. This attractive facet for the publishers, however, may 

simply mean that libraries have to cease subscribing to low-

use journals, thus hitting the small publishers, the authors 

and the readers. 

Let us hope that scientists (ie. readers and authors), 

libraries and publishers can work effectively together in 

order to make the best use of the new publishing technologies 
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for the benefit of all. Access to publications is vital for 

global research and development, and for democracy. Publishers 

are to be praised for their enterprise in developing new 

publishing technologies, and the BLOSC is proud to have been 

associated with them. CD-ROMs will not replace paper versions 

of journals, but they will allow easier access. Let us work to 

ensure that the access is easier for all, both rich and poor, 

and that the spread of Knowledge is helped rather than 

hindered by these exciting developments. 
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