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GENERAL FOREWORD

The purpose of this Manua! is to describe in a series of separately-published Volumes the
basic doctmentation practices which are involved in the initial setting tp, and subsequent
operation of an Information-Library Organisation to provide defence-aerospace scientific and
technical information services.

* The manual is primarily intended for the main defence-aerospace information centres in
the smaller nations, and the specialised defence establishments and defen.ie contractors
in the larger NATO countries.

For those information centres which already have a well-developed system, the manual
may prove helpful in the work of analyzing and evaluating existing system performance,
or in revising an ineffective system. An important subsidiary objective is therefore to
encourage the greater use of modern techniques of information processing.

* The manual endeavours to meet the needs of a vide spectrum of readers - the senior
man concerned with setting up a new system, as well as junior staff who may be using
the manual as a training aid.

* The various Sections aim to focus on the problems and techniques associated with
processing unpublished reports and related information, rather than conventional book-
journal libraries. Emphasis is on practical solutions and, where appropriate, useful
operating suggestions.

The manual has been planned by the AGARD Technical Information Panel and will
consist of four Volumes comprising twelve Sections in all, each prepared by a well-known
expert in the field. The Publication Layout is given on the following page and publication
of the complete set vill be spread over three to four years.

S.C.SCHUL LER

General Editor
(Former Chairmnan, AGARD
Technical Information Panel)
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Section 4

DATA RECORDING AND STORAGE

by
J.lloward Petrie

Commission of the European Communities
Directorate General for Scientific
and Tehlnical Information and

Inforintion Management (DG XII)
Luxembourg

ABSTRACT

An introduction to the hardwarm and software of computer systens is given, followed
by a description of the problems of the input of da, including the representation of
characters and the choice of a character set. "The different types of input and storage
equipment are described and examples are given. Hanagement and ystems analysis problems
arc outlined in the project environmet. Finally, there is a brief bitroduction to chemical
structure input Jnd Storage techniques.
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1. INTRODUCTION

1.1 Contents of tie Section

This Se ion of the Manual is designed to give an insight into the potential for using the computer for library and
information serviLe apph,.ations. In addition, organizations whi,.h already use comptter systems may want to improve
t iem and it ,s hoped that the Setion will be of use to them, too. lence, some subjects are treated at a superficial level
and others in greater depth. It begins with a bnef introduction to some of the ways in which a ,.omputer might be used
in hbranes and informatiun systems. It is followed (Chapter two) by a simpiified explanation of the computer, designed
to give those unfamiliar with the ,.on%,epts an insight into the major hardware and software pcints. Chapter three deals
with the problem of data input, inluding .ioiLe of a harat.ter set, data labels, forn.ats and verification techniques. This
is followed by a review of types of input equipment designed to help in the selection o, equipment (Chapter four).
Chapter five WonLains a short introduation to %.omputer storage devices. Microforms are not covered as this will be dealt
with in Volume ill of the Manual. Chapter six deals with the managcment aspects of the introduction and use of
.Lomputer-based information systems. Finally, there is a short overview of a.hemical information input and storage.

An attempt has been made to keep the explanations as simple as possible and hence, in order t- get a more detailed
pi-ture, the reader should .onsult some of the many ,vorks available, including those cited in the bibliography. For
problems with terminology, the reader is advised to turn to Gibbs' (AGARDograph 182). The 'Encyclopaedia of
Computer SwLen-.e" by Ralston and Meek2 is also a tsefu! one-volume sourt.e of information. 'The Encyclopaedia of
Library and Information S .ien,.e ". is a .omprehensive multi-volume work, useful for eAplaining individual points which
might not be clear.

1.2 The Use of Computers - Some Considerations

Dunng the past de .ade or more, the .omputer has played an intreasingly important part in the services provided by
library, do,.umentation and information tentres, its role is considered to be essential in rany organizations and is likely
to intrease in importance as facilities become more sophisticated and equipment becomes cheaper. Even now, it is
iruportant for management to examine the potential of using the computer for solving the problems of information
storage and retrieval. It will not be long before urgar.,zations whi,.h do not use computers will be at a serious disadvan-
tage .ompared with more go-ahead ,ompetitoi, Managers who do not realize the potential of computers as a resource
will lose out to others who take advantage of them. Properly managed, the computer will provide a valuable aid to make
the information serviie more efficient and effettive, .omplementing and making the information staff more effective by
giving them a powerful tool to assist them in their worl.

'Properly managed' are important keywords, for the computer is something which cannot be approached casvally.
Computers have, in the past, cieated big problems for unpr.pared managers. Fortunately, the techniques of systems
analysis and project management are today on a soundcr footing as a result of past mistakes.

Some of the gains a computer can bring are:

they are consistent and generally more accurate in undertakiag routine tasks than human beings,
they can undertake clerical tasks much more quickly than human beings;
the information stored can be used flexibly. A sin-',, record can be used many times and for different applica-
tions. For instance, a record of a recently acquired book or report can be used to rapidly produce a list of new
acquisitions and for a catalogue of the holdings of the library;
machine-readable information can be taken from or given to othei organizations, e.g., centrally- produced
cat-,aoguing records (MARC Machine-Readable Catalogue of the US Library of Congress) or records from an
abstracting service (e.g., Chemical Abstracts Service).

There are disadvantages compared with manually-held files:

- the computer has to be told exactly how to perform its work;

- the machine sometimes breaks down;
- the files of information in the computer are not always completely up to date;

- capital outlay can be expensive;

- the adoption of a computer can mean changes in staffing.

1.3 Computers for Library and Information Services

Libraries and information services have files of information which are designed to serve particular purposes, for
instance:

- a list of users,
- a catalogue of the stock of a library,
-. subject indexes, ,,--- - .

- a bibliography of articles in a particular subject field.
PRECEDING PAGE iANK
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Computers ,.an be used to store JI.h information and in many baes, do so with advantages, .ompared with manually
maintained files, s ul as ,ard .atalugues. Sonie of the ways that .uniputers are effe.tively used in libraries and informa
tion services are:

the produ tion of abstrats journals and the associated indexes. The same infoimation .an be stored in the
computer and searches can be made by putting questions directly to the computer;

the production of libra.y catalogues. The same information .an be seartled for directly in the computer (bee
Appendix C);

- ordering systems for library materials;

- library circulation systems;

the storage and retrieval of scientific data e.g. the structure and function of chemical substances.

The two basic ways of using a computer are:

- batch processing,

- on-line mode.

Using bath processing, many similar units of information are ,olleted together and are proces.ed b,. the computer at the
same time (in batches). This tehnique has the advantage of being less expensive than on-line, real-time processing, but
the latest information is not aoailable until a batch has been prokessed. On-line mode ,.an be defined in differLnt ways,
but basically, a user has a visual disp,,.y terminal whu.h permits an interation with the information stored in the
computer. Some systems allow the u.,er to retrie infrniatiuon within a short time, although modifications and new
information have to be entered in baties. Soerie other ,ystems allow both entry and retrieval to be made immediately.
When units of rnformation are treated individually by the omputer the teLlinique is called transaction p-ocessing, i.e.,
the computer iespondr in real time within a few seconds.

The fa.ilities which are justifiable for a particular application will depend on the needs. ror instane, it is a require-
ment of an airline seat reservation system that a ,.an.elled seat be immediately available and hence immediate updatig
required. Increased demands lead to increased ,osts because the L.omputer system needs to be more sophisticated.
Because of the power of larger computers, a number of users ,an be served simultaneously. l'his can be an efficient way
of using a computer system, i.e., t,. share its resour,,es with other users. The main ways of acquiring ,omputer power are.

to purdiase services from a computer bureau (this can include personnel as well as computer power),

to use part of a computer available within %le institution;

to have a computer dedicated to the library and information service.

The in,,reasing power and decreasing costs of miniomputers are making the last alternative more attractive. The subject
has been tre_'ted in AGARD publication LS-92 (Ref.4). These problems are dealt with in more depth in Chapter six.

External oraputer based seivi.es aie now available whilh allow a..ess, using a terminal, to computer-based informt-
tion systems. Thus it is possible to searkh a wide range of bibliograph,, data bases and fatual data banks to obtain the
referen..es to do .uments of interest and fatual information. The iomputer may be many kilometers away from the
terminal, the information being .,arried on .ommuni.ationb lines, often on the normal telephone network. The user is
,.harged for the seri. used. With such external servi.e, it is only ne.essary to ac.quire a terminal and learn how to use
it. On-line, real-time access and the use of a terminal are at opposite extremes in terms of the commitment of the
organization to the use of the u.puter. An information seri.e will have to de,.ide the level of .ommitment it wishes
to have, by examining costs, performance and benefits.

2. COMPUTER HARDWARE AND SOFTWARE

2.1 Components of a Computer

A .omputer is a device in which information can be stored and organized, and from which it can be retrieved and
displayed. Simply speaking, a computer consists of the following:

hardware. the physical equipment which stores, manipulates, transmits and transforms information,

- software: the sets of instructions which tell the computer what to do.

In practice, hardware and software are two inter-related subsystems, both of which are ne,.essary for the correct
functioning of the machine.

2.2 Computer Hardware

The computer .ontains a number of devices w huch transdu.e (i.e. transfom data,'informatiun from one physical
form to another), store, transform, ommuni.,ate and .ontrol. An outlne of the ,.omponents of a ".).mputer are shown

"= ' " .% -'.', .. . ... .t'-, , ./.5,, , : , d' -': -' .° : , r.:,L :,.
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in Figure 1. The devices which make up a computer are described in detail by Mao' and they have the following
functions:

- storage,
- input,
- output,
- control,
- arithmetic and logic operations,
- communications.

central processing unit

control and arithmetic
main routing and

memory unit logic unit

Spunched visual

card display
eard unit~reader ui

magneane nivisual

discsitapes

: _unit

Fig 1 The major hardware components of a digital computer

Storage devices hold the information that has been put into a computer. Information is stored and processed as
binary numbers using 'bi-stable' devices. An electric light switch can be regarded as such a device, for it can either be off
or on. If the number '' is equivalent to 'on' and '0' to off, then a number could be stored in a series of such devices
(bits). Letters of the alphabet, numbers and other symbols are all reduced to representative numbers in the computer.
This is explained in more detail in chapter three. The physical characteris t ics of storage devices usually determine the
speed with which data can be retrieved (access time), the amount of data which can be stored and the amount of data
which can be transferred from the device. Main meory is used to store programs and the information which is currently
being processed and hence the speed of access is extremely fast.

A number of techniques are used to produce main memories, the most widel) known of which is the ferrite core.
A store consists of a series of core:. each of which can be magnetized in-one of two directions to store either a ' or a
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V. Semiconductor memories are increasingly being used; t]lse are binary digital memories which use an electronic
circuit for each menmory cell. Discs, drums and magnetic tapes are examples of storage devices which hold more
infornation than nain nenory but which have a slower access time. They are often used to store files of data. Storage
devices are discussed in more detail in chapter five.

Input devices are used to pt the infonnation into the computer. Punched card machines and visual display units
are examples of stch transducers by which information is transferred front paper into machine readable form. Each
individual letter, number, symbol etc. is translated into a corresponding pattern of ones and zeros. Input devices are
discussed in chapter four and the problems of putting data into the machine is described in general in chapter three.

Output deices are used to display information anld a variety of machines are available. Printers with speeds ranging
from tells of characters per second to 20,000 lines per minute are in use. Video display units call be used for displaying

-4 1information in alphanumeric or in graphical form. Microfiln can be produced directly by COM (computer-output-
microfiln) and graphs can be plotted using graph plotting equipment. Computer typesetting devices are used to produce
printed texts directly from the computer.

The control unit issues connmands and control signals to other functional units. For instance, it fetches instructions
front main memory, decodes them, selects the part of tie arithmetic and logic unit to carry out a calculation and
transmits the data to it.

The arithmnetic andI logic unit is that part of the machine in which ill arithmetic and logical operations are carried
out. The arithmetic and logic unit, together with tie control unit and main memory are often referred to as tie central

o processing unit (CPU).

Conmunicationts betweenl fulnctional units is sulpervised by tihe conltrol unit (see Figure 1). Periphlerals (e.g.,,

magnetic discs or visual display units) my demand attention by interrupting [lie CPU. Computer peripherals may be at
some distance from the CPU and([ communicate via telecommunications lines or specially constructed networks. Some-
tines a small computer (called a front-end processor) is attached to (lie i(ain computer to handle video display terminals~~and other computer peripherals which ire it a distance tfrOll tile main comlputer,

Details of most of tie hardware produced by the major manufacturers are available in the Auerbach computer
technology reports.

6

2.3 Computer Software

Computer software is the means used to tell the computer what to do. It consists of programs which comprise
logical series of instructions written in a language convenient to human beings. Fortran, Cobol and PL I are well known
languages. A program is translated into tie language of the machine using another program called a compiler. The
translated prograil consists of a series of very specific instructions (e.g. add, divide, etc.) which are stored in main
memory ald are executed sequentially by the arithmetic and logic unit. For a more detailed description see Ralson 2.

A mjor part of tie computer system is the operating system, a series of prograt., which also reside in main memory.
These prograns are designed to undertake the various supervisory and managenent tasks designed to maximize the
efficiency of the computer. For instance the operating systent decides where in main memory a program should reside.
Operating systems vary greatly in their capabilities and are nuch more sophisticated for large computers than for small.
For instance, some systems provide for on-line real-time working and others only for batch processing. Coffmnan' covers
the subject of operating systems in detail.

Computers usually have a range of software which is designed to ease the task of programmuing. Examples of tasks
undertaken by such supporting programs are:

sorting of information into a specified order (sort programs),
data base management,
compilers.

Depending oil the task in hand, some of the above programis are used by, or included alongside, the application prograin.
Because of the increasing cost, complexity and importance of software it is often divded by the manufacturer into
smaller parts which are then sold separately (unbundling).

Supporting software and packages, vhich call he used oil their own to perform specific tasks, are available fron
sources other than the manufacturer of the computer system. Organizations exist which produce software products and
sell them. Goetz' reviews tihe future prospects of the software products industry. Packages can be the best apl)proach to
software production because:

software products are usually sold with a guarantee and amr maintained;
detailed docunuentation is usually available;
new versions become better but are made compatible with older versions;

.. . ."i i I I" i ¢ t " f i . . . .... ' =. .. . . .. .. .
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- if a package is distributed widely, the purchase price can be reasonable,
- a general package is usually reliable because it has many uscrs.

I lowever, software packages may not be able to cater for specific local needs.

Data base management systems are important pieces of suppurting software which help in the use of the computer,
Using DBMIS, information can be controlled, manipulated and retrieved in an optimal fashion, DBMS are worthy of
mention because the choice of the correct one can be a critical factor in detennining how much effort will be needed to
set up and operate computer systems. Because they are supporting software, a certain amount of programming wil need
to be (lone and that amount will depend to a large extent on the facilities provided by the DBMS. Some DBMS are more
suited to bibliographic applications than others. In fact there are DB3MS whild have been devised especially for such
applications For instance, the GRIPS (General Relation based Information Processing System, produced by the Deutsches
Institut far Medizinische Dokumentation und Information) has facilities which are specially designed for managing
bibliographic data bases An outline of the features is shown in rigure 2. GRIPS permits the user to input information
on-line, to store it in the form of relations (see Reference 9) and retrieve the data with an associated infornation retrieval
system A report writer, which facilitates the compilation of special listings in a desired format and of statistical infornia-
tion is also available.

Somewhat similar is the software produced by the International Development Research Centre in Canada kll)C)R .
The snftware is more orientated towards library applications than GRIPS, but it is also built on a relatio tal DBMS. rhe
system is novel in that it is implemented on a minicomputer. A number of DIMS are available for mini, onputcur, but

A their capabilities need to be examined even more carefully than those for larger machines for they m', )ffer fewer
facilities Indeed IDRC decided to build their own. A survey of commercial DBMS for minicomputers has been made
by Grosch . Auerbach 6 surveys DBMS in general. A number of books, for example,i 21,i3 'i treat the problems of data
base management systems.

DINUPS I)IRS 2

DIBG )ATENBANK DLI'G

= OlVS L DIAS

h)INUPS: INPUT AND UPDAT S'1sr3M
iI))IIG: I)ATA BASE GINIRA'OI
DIVS: INFORMNI'lON VALIDING SYSTEM
l)IRS 2: INFORMATION HEFITRIi VAL SYSTMN 2
DLPG: LIST PROGRAM GENERATOR
I)iAS: AI)MINISTRATION SYSTEM

Fig.2 The components of the I)IMDI relation.based data base managenent system, GRIPS

/ 1
0'.,r *1 -I
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3. INPUTOF DATA 'rO A COMPUTER

3.1 The Problem

In order to store information in a romputer, the information has first of all to bc put into the mnahune. This, Japte
deals with hiput and the associated problems sudi as "aking sure it is corretly rcorded, and considers how the infoniia
tion must be represented in order to be of most use.

3.2 liternal Computer Character Representation

There are several ways of representing informatiun in the computer and the best way, depends on the nature of the
infornation to be presented to the mahine. For the most part, information foi doumnuitattun is in the form of ymbuls
i.e. letters, numbers or special characers.. Computers are designed to manipulate tch information, the) hae a 'carac'ter
set' or standard set of symbols. each uf whilc has a corresponding pattern of bits. Lynch's deals with the problem of
charater manipulation in a cornputer. An example of a set of iharacters in % ide use is that adopted b the Intemaihunal
Organization of Standardization (ISO) (Ref. 16). The ,et of characters is shown in rigire 3. It hals been adopted by iiy

1bo 0 0 0 1 1 1
b.0 0 1 1 0 0 1 1

0b, 1 0 1 0 1 0 1

b. b, b, b. 0 2 3 4 5 6 7

0 000 0 NUL TC. SP 0 @ P p

000 i TC. DC. 1 1 A Q a q(SON)

00 10 2 TC, DC, " 2 B R b r
(SIX)

0011 3 TC, DC, # 3 C S c s

0 100 4 Tc. oc. u 4 D T d t

01 01 5 TC. TC. % 5 E U e u
N -(NAP, . ..

011 0 6 TC. TC. & 6 F V f v
(AL() (SYN)

011171 J BELTC. ' 7 G W g w
I (E Ill)11

10 00 8 FE. CAN C 8 H X h x

1001 9 FE EM ) 9 Y i y

101010 FE, SUB * : J Z j z

1011 11 FE,ESC + K I k {01l)

10 12 FE. IS. < L \ IMI) If IS)

1101 13 F, (s, - = M I m I
(C'R)' (6s)

110114 so is, . > N n
IRS)

1 11 115 si is.! ? 0 o DEL
(US)

Fig.3 International reference versio'u of the 7-bit coded character set for
information processing interchange (ISO 640)

-I-
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countries for use as a national standard, the best known being the ASCII (American Standard Code for Information
Interchange) character set. The information is contained in 7 bits which gives a total of 128 (2") different characters.
For instance:

Code (bits)
Character Binary Decimal

A 1000001 65

B 1000010 66
a 1190001 97
b 1100010 98

0111111 63
2 0110010 50

The character set used by IBM is called EBCDIC (Extended Binary Coded Decimal Interchange Code). This is an eight
bit code, giving 28 or 256 possibilities. An 8 bit version of ASCII is also available.

A knowledge of the codes used to represent characters is important especially from the point of view of the order in
which the characters appear (code sequence). For instance, in ASCII, the numbers have lower codes than letters (A=65,
2=50): the ,,:psite is the case of EBCDIC. Since sorting of characters is performed on the value of the codes, the
desired order of alphabetization may have to be imposed using special techniques.

3.3 Choosing a Character Set

The size of the character set required will be dependent on the application. For many applications, the normal ISO
character set is sufficient. For other applications, e.g. for the representation of mathematical equations, a larger set will
be required. The size of the internal character set is often not the limiting factor from the point of view of the computer.
Input and output devices often restrict the character set further. Some devices, such as the card punch and line printer,
often have upper case only.

There are many applications for which it may be necessary to have a character set larger than the internal set. In
computer typesetting operations, for instance, not only must a larger set be stored (e.g., Greek letters) but information
on the type font (e.g., itallic, bold) must be given. In such cases, special conventions are used. For instance, for the
publications of Inspec (The Institution of Electrical Engineers in the United Kingdom)

$u2 is used for superscript 2
$gS is used for Greek letter X

Special programs have to be written to manipulate these characters.

Many information centre and library applications can be covered by the normal character set. The set used at the
United Kingdom D,)fence Research Information Centre (DRIC) (Ref. 17) is shown in Figure 4. Special character problems
are mainly dealt with by spelling out those which cannot be represented, as shown in Figure 5.

For example, H2 SO4  becomes H2SO4
600 C becomes 60 deg C

1 2 3 4 5 6 7 8 9 0

+ I, D ® ()(

q w e r t y u i o p

Q W E R T Y U I 0 P

a s d f g h j k 1 - ;

AS DFG HJ K L

z x c v b n m , . @

Z X C V B N M

Note: Characters ringed should not be used in abstracts

Fig.4 The Datamatic tape-typewriter keyboard character set as used at the
United Kingdom Defence Research Information Centre
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1. Angstrom uinit A: replace by "A".

2. Chemical formulae: Wrcite Ol oneC line, C9 Ill. S04 becomes I 12S04.

3. Common logarithms (base 10): use "log".

4. Natural logarithms (base 6): use "In"'.

S. Square roots \/ ulse -square root or'.

6. & Sc zte ad r"" saporae

7. >: use ">" or'""

S. <: Ilse "<"or'""

9. Fractions: ulse anil oblique stroke and brackets if neesary, eg c becomes (a. b)Ic.

-~10. -: Ilse "yields" if chemistry, "approaches" if mathematics.

I I. #M Ilse "no".

12. Degrees 0: Ilse "(leg".

13. Subscripts: use "sub", Cs CL becomes C sub L.

K4 Exponents. Ilse "to tile power", eg X4 becomes x to thle power.) 'I however, numbers
involving *powers of 10 may usefully be simplified, eg 1. 19 x 1 0' becomes 11,900.

I5. Tile ** question mnark:z omit inl title, and iophrase abstract to make itl unnecessary.

16. Greek letters: Ilse names, inl general. H owever, it may be more useful to name tlie
quantity concerned, eg wavelength (N\), frequency (s)). angular velocity (wa) etc.

17. -0 ulse "infinity".

18. f: Ilse "thle integral or".

19. 50. Ilse "per Cent".

20. j:use 1/2.

Notes: *positive or negativeI:' **used as a field termin~ator

Fig.S Representation of special symbols in thie United Kingdlom D~efence
Research Infomation Centre dat-a base

3.4 Latbels and lFormmts

A comptutet' programn which processes (data needs to be able to recognise tile data with wvhich it is w~orking. Individual
pieces of inlformlatlonl (someitimeis called data1 elementsM) are ulsually labelled for this reasonl. Information is oftenl entered
onto a speeially-prepared form and a place is reservedl for cach data element. Ani example of a form used for input is
shown inl Figure 6 (The System for D~ocumentation inl Metallurgy). liach data clement is given a three-digit number
(called a 'tag') e.g., COHIN has a tag of 102 in (lhe example inl Figure 6. Note that Individual authors are separated by
a '5'and the auithor atffiliation appears under thie same tag. Further examples are showtvn inl Appendix ll.

It is Important to decide what a data element comprises. For instance, should all the authors of a diocument be given~
a single tag (as Inl the example inl Figure 6) or should each author be given one?~ Increasing tile depth of' labelling increases
the work required to input ami process thie information. Onl tle other hand, if there are fewer elements, i.e. if celmenits
whlich~ are put together only have one tag, th" compluter might not be able to (10 what thle user wants because it cannot
sep~arate the elements.
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The depth or labelling or tagging is also depenident onl the format of each data clement. Implicit labelling canl somle-

times be introduicedl into data elements by thie use of standard syntax which reduces the amount of exlicit tagging
required. Fora group ofauthors:,

the surname is separated fromn tileinHils by a, comma, iniialsare:;;z. d by a full stop and authors are separated by a
semicolon The use of such Standard syntax allows a progranm to pick out ti,- surname of each author. Standards and
guidlines for the represen tation of bibliographiic, datai are aN ailabke, for ins!-,ice inl the UNISIST Reference Manual 11 and
thle 15BD09 (International Standard for Bibliographic lDescriptioni. it is risetil to produce a 'data dictionary' inl which thle
content andl rormnat of kech element are described, togetlim. Withi examples. This document will se.-ve as a standlard

refeenc fo al peson cocered.Aliexamp~le is shiown inl Appendix B.L .3.5 Accuracy
Once information has been input to the complier, it must be validated ant. checked for atzuracy (data validation),

The techniques uised for correction of errors will depend onl the equipment avihble. ror instance a visual display unit
attached to a computer canl be used to perform anl itrimedfite check. Corrections can tlso bec made at that time unless
extensive p~roof reading is required. Ilardware aspecti are dealt with inl more detai, inl chapter for.

A\ number of techniques exist for using (lhe compiter ror data validation. For instance, the addition of a check digit
to a niunber allows the computer to check that a numL -r has beeni keyboarded corr,11y. I low this is (lone is explained
inl Figure '7 which shows how to calculate a check digit I r anl International Standard l1ook Number (ISBN). Thie

The International Standard Book Number kISBN) is a number that idlentifies *)ne title,
or d~ition of that title if there is maore than nle, or volume of a nllulti-'olvlic work, from
one specitic publisher, and is unique to that %ifle or edition or colume. Tho~ constroction
of anl ISBN is explined inl British Standard 4S 4762: 197 1. 'fil check digit of an1
ISBN number is used to guardl against errors ts transcription. It is calculated inl the
following maniner:

A. Each digit inl the group), p~ublisher mid !fli number is multiplied by a "w,,ighit".
The first digit is multiplied by 10. flie second by 9, thle third Iy 8, and so on.

For example, 0 V 3 : 2000 1 ISB)N
10 9 S 7 6543 2 Weights

0 72 24 35 11.0.0.0.2

1B. The products of thle multiplication are added upl, thuls:

0 +72 +24+ 35 +12 +0 + 0+ 0+2 1415

C. The result is dlivided by I I to fimnd thme remainder:

1415 + I I= 13 Witli a remainder of 2

1). The remainder is subtracted fronm I I to find thle required check digit *:

11 -2

*If the result of subtracting the remainder from I I is 10 thle check digit is written
as X, thtus maintaining thle ISBN at a standard lengtht of tenl digits.

13. The check digit is ap~pend~ed to other digits to completo the ISBN,
eg., ISBN 0-8352-0001-9.

Fig.? Calculation of ISBN check digit

technique is a valuable one beause it is usually iraportanlt to. ha~ e an aiomrate antd unique idemtricatioit code for each
item Some data validation techniques are given inl Table 1. The possible dic-ks N% ill depend to iu large extent onl time unata
being treated I Iines~0 sugg'iests that an empirical ipproadi to deN elopment of error LlieckiiB outitis should be adtoptoid
Withi emphasis Onl tile Conivenience of the person doing thie intput rather thtan thie programnimer. Ilart' describes the steps
taken to input data for the production of an abstractjournal. IDetails of the input, Nalidlatmon and error correction
routines are given and it is a usefuil description for the orgaik~izatioms with little or ino praic~iaI exp~erientce. ihe United
States Diefense Documentation Ceinter" has produced a data Input manuial wltkh desiribes thle error routines used inl
conijunction with their on-line input system.
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TABLE I

Some Data Verification Techniques

Verification technique Description

Proof reading - Manual check of the input against the
original

Key data twice - Machine compares two verions
(used mainly on card punch devices)

Consistency and plausibility
by program:

I. Check-digits - see ISBN example in Figure 7

2. Plausibility of data - e.g., dates in a particular range, page
numbers that follow

3. Presence of certain data - certain elements may have to appear
elements or certain combinations e.g., a

document may always have to have
a title

4. Syntax checks - Authors name followed by a comma,
spaces after punctuation

5. Sequencing - A sequential number given to lines
of data allows the sequence of lines
to be checked

6. 'Hash' totals - the computer counts the number of lines
or records input and compares this
against a given total

7. Type of data - e.g., a data element may be all numbers
or just letters

8. Field length - for fixed length data elements, that
the length is given; for variable length
elements, that length is not greater than
maximum

9. Use of authority files - the content of data elements e.g.,
thesaurus terms can be checked against
a master list of terms

4. INPUT EQUIPMENT

4.1 Introduction

The GIGO (Garbage in G.rba., uut) principlt serves only to underline the importance of having a system which
ensares that information is accurately transferred into machine-readable form. Tlhe traditional methods kpunled card
and papei tape) are being superseded by more modern techniques including key to-magnet storage, on line input and
optical character recognitiun. This chapter describes the various equipment in use for Information s)stems and kounpares
them. Graphic displays are not included. The methods of input included are:

- punched card,
- punched paper tape,
- key-to-magnetic storage devices,
- on-line input,
- optical character recognition.

4.2 The Punched Card (IBM card)

The punched card was perhaps the earliest medium for recording informati in in machine-readable form. The
technique was, in fact, used purely as a storage medium for many years before ueiag used in .onjunction with Lomputers.

The standard punched card is divided into 80 ,olumns and 12 ruws, each column being equivalent to one character
of fnformation. Thus, one card can hold eighty characters of data and an example is shown in rigure 8. 1 loles are
punched in the card according to the character to be recorded and the combination of holes for a particular hara ter is
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2I2222?22?1222222212NVZ, 222f22222222222222222222212221222222222222222fl22222 222
It)3303313331 13331

I * Il 33 3t3 333 3 33333333333333333311333333333333333

o 0 117 Itl It711j

11 17 Bb B1BS81 1177 7718881 17 7 17 B117817178117 771 777717 11 1 7171 7 7 17 BB111111

1231 1 1 1 lUll ?)151? l.*IsIs t r : i ;3 J 33 & X 31Q 1011 1 It 1 1 If t 2I~ V, 0 V- 1 VUq44 i 1 31is I

Fig.8 Aoi example of a punched oardl

unique. Thie characters recorded are printed along the top of the card. A variation onl the 80-cohunin card is the IBMN 96
columin card wvhich is much smaller in size and call record more data. I owever, the vast majority of cards in use retain
the standar m 80-cohuin format. Thle machine for punching a card has at keyboard rather like that of a normial typewriter
except that there are differences in the layout of thie keys. Thle blank cards are storedl in a hopper and are fed through
the machine as needed.

Different machires have various degrees of sophistication, and( thle range of facilities includes:

Verification- anl operator re-typ.'s on thle keyboard the content of the cards in order
to chieck whether thle recorded data are correct. Usually a1 small notch
is punched in thle card if tile dlata are correct.

Sorting: the machine will sort the cards into a prede f ined order based onl the
content of one or more colmns

Interpreting: thle. chlaracters corresponding to the sequence of holes are prinwed at tile
top of thle card. (This is useful, for instance, if a dleck of cards has 'en
punched by a computer.)

The chlaracter set on punched card nlachinles is usually limlited in pra ctice, for although it is possible to punch special
characters, this usually has to be (lone by puniching thle combination of holes for each character i nd ividualnly, wvhich takes
longer. The advantages and disadvantages of this input mnediunl are shown ill Table 2.

2 TABLE 2

Advantages and D~isadvantages of thle Punched Card
as anl Input Mediumil

Advantages Disadvantages

Visible check of data possible Density of storage low

Indlividlual cards canl be sorted by Call easily get out of order
macline Relatively slow onl input to
Call be nsed as a mlanual reference comlputer (compared with

inexpensive mnediuim magnetic tape)

Lrge numlber of cardl punching (Usually) limited character set
machines in use Necessry to repuncli a whole card

to chlange (data

4.3 Punched Paper Tape

Like punlchled cards, paper taple wvas available before the adlvenlt of thle computer andc since then hlas seenI widespread

use, although it his been more popular in Europe thlan ill thle USA. Early paper tapeC p~unches had five tracks giving a total
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of 32 (25) characters only; later the number of tracks was increased and the layout of an eight-track tape is shown in
Figure 9. A row of eight positions across the tape corresponds to a single character with seven positions representing the

one
character

parity bit -- 00100~o o o
010100

information ) 010100
bits ooooopopooooooooao, sprocket holes

0o;o I o
0 101 00OlOO0

I I

Fig.9 Punched paper tape

character and the eighth, a parity check. A single character is represented by a predetermined set of holes and blanks.
The number of holes punched is always either odd or even, depending on the convention used, and the eighth hole is
either punched or not, to produce a single parity. The technique is a checking mechanism. The smadl holes are called
sprocket holes and are used to feed the tape through a reader, either by engaging a sprocket wheel or providing clock
pulses when being read by a higher speed photoelectric reader. The relative advantages of the medit'sn are listed in
Table 3.

TABLE 3

Advantages and Disadvantages of Paper Tape
as an Input Medium

Advantages Disadvantages

Easy te handle Difficult to read directly

Takes up little space Records cannot be physically sorted
Transported easily Need to repunch a whole record to
Record always available correct error

Variable length records Relatively slow reading speeds

Inexpensive medium Material tends to be fragile

4.4 Key-to-Magnetic Storage Devices

4.4.1 Introduction

Devices which record data directly onto magnetic storage devices are a comparatively recer qomnmercial innovation.
There is now a wide variety of machints available. Magnetic tapes, floppy discs and discs are all used as storage media.
(Nlagnetc storage media are described in chapter five). The machines often have a processing capability, allowing data
to be validated before being stored. In effect they are a small computer. Some systems use a hardcopy device (like a
typewriter) for displaying input, others use visual display units. It is possible for a number of terminals to share a single
processor.

An outline of a typical system is shown in Figure 10 which shows the inside of a )ATAPOINT* key-to-cassette tape
processor. The system has a typewriter keyboard plus a separate numeric pad of I I keys. A video display of 80 colunns
by 12 rows (or alternatively 80 by 2,4), giving 960 (or 1920) character positions, is provided. Information is stored on
cassette tapes anti in some cases there are two cassette tape recorders in a single machine.

- -1DATAPOINT I.- a copyright held by the Datapoint Corporation.

I



20

inside the DATAPOINT processors
Memory

Dual cassettes
(in some processors)

Display

P owerN t-"" i Supply

% ' Ke:yboard

', Con iuter

; Number
opad Fun Iction

keys

Fig.10 Schenatic diagram of a DATAPOINT key-to-cassette tape processor
(from the Datapoint Equipment Cata!ogue 1978 Copyright ( Datapoint Corporation)

4.4.2 Hardware

There is a wide variety of hardware to choose from, ranging from a single station (see Figure 11) with one keyboard,
typewriter output and simple cassette store, designed to replace punched card and tape, to powerful multistation devices
with several keyboards attached to the same processor. The following shows the range of possibilities:

Processors/Main Aenori

From a small buffer (for storing the characters displayed on a screen) upwards -- the larger the processor, the more
powerful the machine becomes.

Kcyboards and character sets

Either traditional keyboard or typewriter layouts - character sets can be upper and lower case and special characters
can sometimes be added.

Storage deiices

Cassette tapes hold approximately 100,000 characters. Diskettes (floppy discs) usually hold 250,000 characters
upwards, depending on packing density and the number of read-heads, Disk units, with a wide range of storage
capacities are also available.

Display tnits

Typewriter output or visual display units of varying sizes are usual.

4Printers

A range of printers is available with extended character sets, with speeds from tens of characters per second to
hundreds of lines per minute. It is also possible to program for certain special characters with the matrix printers
available.

Comuint cations

Communications facilities, linking devices to a computer are available so that devices cai, act as terminals or send
batches of data (remote job entry) to a central computer.

i)
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Central
Memory

; Processor

Video Storage:

display Keyboard diskettes

Fig. I Components of a basic key-to-storage system

4.4.3 Capabilities of Key-to-Storage Devices

Data are entered using the keyboard and are displayed on the screen, if one is available. If the operator sees an
error it is usually possible to Lorrect it immediately. With the VDU the screen can be arranged in such a wa) that data
element names are already presented to the operator. In some systems, label or tag informatin is held in protected
zones on the s.reen which can not b%. overritten by the operator. A furthi advantage of this technique is that only the
data needs to be entered and not the tag information. Once the data are validated it is possible to correct them
immediately on the screen. Following this step, they can be stored.

Communication with a central computer can be done either by having a direct communications link between the
key-to-storage dexice and the .omputer or by using a compatible medium. For instance, data are often transferred to half
inch magnetic tapes using a converter. The possibilities depend on the equipment available, e.g., the Nixdorf 620,'15 and
620/45 (shown in Figure 12) transfers the information directly to half-inch tape.

The larger the machine, the greater is the range of operations that can be performed. Figure 13 shows the elements
of a multi-work station shared processor system. L.aiger processors offer more pos.ibilities for validation and record
manipulation. For instance, it is possible to have stored programs and use them to operate on the data in real-time If
compilers are available, tailor-made programs .an be written for particular applications. Shared processors offer other
advantages over single units. For instance, ccrtain equipment (a printer, for example) need only be obtained once.
However, if shared units faii, the whole system can be put out of operation and hence the level of duplication of equip-
ment (e.g., discs) needs to be thought out carefully.

4.4.4 Comparison of Key-to-Storage Devices with Punched Tape and Cards

Key-to-storage devices were developed to replace the punched card and paper tape input systems. Although they
are more expensive, they do provide a higher throughput of material and in many cases an increased 'operator morale'
Data can be entered mud more quickly than with the ,ard punch L .ause of the error correc.tion and verification facilities
and because the number of .haracters to be entered .an be smaller as, for instance, tag information can be pre -set on the
screen. Major disadvantages of key to-storage devices stem to be the ,ost, if a more sophisticated system wvith printer and
VDU are acquired, and the lack of hardcopy oq the simpler devices. The skill of the operator needs to be greater too.
A summary of the advantages and disadvantages appears in Table 4.

4.5 On-Line Input

4.5,1 General

On-line input can be defined as the input of data directly to the machine in which they are stored. Usual equipment
for input are the typevriter type terminal and visual display units (VDU). The central processor is used for data
verification and editing. There is a wide variety of terminals available. Axner and Reaghan 3 indicate some 170 products
from 76 vendors on the USA market.

The major advantage of the technique compared with key-to-storage systems is the fact that it is possible Lor the
operator to interact diretly with the information files stored in the mainframe computer. For instance, it is possible to
check indexing terms against a thesaurus immediately the data arc input. Error corrections can be carried out quickly
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Fig.12 The NIXDORF key-to-storage input equipment (model 620 with half-in.,f magnetic tape)

visual display works' ations

magnetic processor communication
disc interface

Fig. 13 Elements of a shared proce-ssor kny-to-disc system



k 23

TABLE 4

Some Advantages and Disadvantages of Key-to-Stgrage Devices

Advantages Disadvantages

Higher throughput c.f. punched card Relatively higher equipment cost
Immediate validation and error but shared processors reduce cost

correction No immediate hardcopy on simpler
Formatted screen facilities -- devices with VDUs
reduction in number of characters Shared processor facilities can
to key mean that all operators are idle

Data quickly available for use Greater operator skill required c.f.
Low noise level punched card

Easier handling of physical files

1,
On the other hand, it would be necessary to bear in mind the costs of such an input meth~od: for instance, the overhead
for transaction processing in the computer and having the files on-line for long periods. Key-to-storage devices can also be
on-line, allowing data to be entered locally and partly verified; later the verification can be completed in the mainframe
computer.

4.5.2 Software

Some manufacturers produce general purpose software for input. If not, or if special facilities are to be provided
e.g. verification of the correctness of indexing terms, software will have to be specially written. The IDRC' °

minicomputer-based bibliographic information system provides such facilities. Appendix A shows an example of the
dialogue between the computer and the operator. Another example of an on-line input system can be found in the
GRIPS 9 system. The facilities of this software package for the Siemens 7000 series are shown in Figure 2. The central
module is i data base management system for the maintenance of data bases. The input module (DINUPS - DIMDI
Input and Updating Software) allows the creation of a pre-formatted record grid for various applications. An example
is shown in Figure 14. Data can be enteted into the data base and edited using DINUPS. The advantage of the on-line
input comes when the retrieval software DIRS2 (DIMDI Information Retrieval System - Version 2) is used. It is possible
to use the DIRS2 software immediately data are entered to check that they are correct. Thus the system allows a full
interaction between the operator entering the data and the retrieval software by first using DINUPS and then DIRS2.

S*I"i)?UT PERSDAT

+ - ----- ---------------------

I REPORT - DATENBANK I

+-------------------------------------+

REPO RT N O ...............................................................................

T IT LE ...............................................................................

AUTIIOR ...............................................................................

DATE OF

EN T R Y ...............................................................................

+----------------------------------------------

PRINT:NO PAGE:NO

Fig.14 An example of a pre-formatted VDU grid for the DIMDI DINUPS input system

4-
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4.6 Optical Clinracier Recognition

4,63 D~escriptionz

Optical character recognition (OCR) is a method of data entry Wihet converts data into cit'e-readable (0or1
without the i=-~d to use at keyboard. Generally, OCR readers are divided into the following three cillegores:

-Optical character readers (OCR)
M~achines ha1ve varying levels of sophistication bilt the best ones call read ant extended character set otietters
anld 1un1u1bers Wihet Canl be typed, printed, handwritten or outputt from a. compuiter.

-Optical bar code readers
These machines read a series of lnes which represent .I number.

-Optical nuark readers
These niachine-s read marks placed lin lredefinedc areas of at page.

Optical charc.m:raders are clearly tile most sophisticatcd of thie three categories oftmachine, Optica! bar code
readers cmn be used, for instance for library circulation systems, lte accession number and reader number beig
represented by a1 series of lines, the forner lin the book and lte late o an identity car.Otclmrtedr eons
lte presence or absence of a mark at a1 predefinled poinlt Onl a page. They are, fretiuenfly used for survey work, question-
naire jprocesing etc, Auerbach' containlsa useful review ofOCR equipnmlent.

4.6-) ('lnmet~r Sets

Otia char;ce rcognition equipment can be made to read typescript, printed pages. handwritten material,
computer ouitput and computer ouitput microim. Th'le typescript usuially has to be in one or more specified formats.
Those recommended by the International Organlizationl for Sadritonrecalled O'R-Anud OCR-11 1, 'liTe
character set for thie latter is shown lin Figure 1$. Such lonts canl be obtained onl exchanigeable writing heads, for inistance
as uised onl thle IBM typewriter.

A ntumber of other fonts are in use such as lte IBMNL 1403 which is (tat used onl lte 1 403 tiln- printter. 311 0" Gothic
zris also a font used for optical chanmeter recognittion. At INSITC (The Institution of Illectrical IT. juiecrs) a COMPUSCAN

OCR equtipment is used With thle standard COMPUSCAN character set. Ani examuple is shown lin Figure 1(i. Some
machines such ats thle I11M 3SSf are capable of reading handwritten material.

4.6.3 ilbzc-mp ofon OCRRcadcr

Ani OCR reader basically comaprises:

- ninput mechanism,
aI scanning and recognition muechanmism,
ani outp~ut mechanism (for the p~rocessed documents),
a1 controlling mechanism,
aI link to a data recording device or directly to aI compluter.

Ati example is shown lin Figur 17. 'thle 111put mlechianism depenlds Onl thle tform of tile inlput Wihet canl bc

journal tapes and strips (for exa~mple, a cash register),
document readtiers, Wihet read linies or sections onl a. page,
page readers Wihet readl multiple lines of type on a page,

-hand-hield wand readers.

The scanner and recognition subsystems read thle characters and conlvert them~ inito electricalsitlnals wil.1 ame thenl

'~~~ A The~~Ili Control Data Corporation model 92650 is an examuple of an OCR page reae. h acn km dpttm4- variety of applications such as input to an intelligent terminal, remtote input device to a central compuiter, nulti-niedma
(OCR key-to-disc system), standalonec OCR data entry system and iput device to a -.I ncain systemu. 0CT A
and OCR-B fonts ret available. Instantanecous read rate is (WS characters per second throughuntt orone t\ill page every
12 seconds. 'Tile Siemenes ilLS hand-hced OCR seanner is am example of a portable CR scamuer whLin ight bie used I'om

a library circulation system. It recognises a number of standard alphanumeric fonts

4.6s.4 Feastiijtip of the OCR Solutonm

OCR clearly has anl ad.naover oher metlmous of inlput whenl original forms %an be used, for in% til case it is
ntot necessary to re-type lte (lata. lletcc, OCR has clear advantag". for dlocuiments Wihet are lptduced by) (lie computer
(such ats bills or orde~')and vihich have to be fuirther processed after data have beenadded

, -0 --------- ~
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Y.4.2 Illustration of OCR.O characters (complete set according to SO Reconmendation R 1073) scale 5 I.

Y.4.LI Characters of OCRB having a strokewidth ofO .35 mm (0.014 in) for sizes I and II and of"0.38 mm
(0.015 in) for size Ill.

ABCDEFGH
IJKLMNOP
QRSTUVWX
YZ*+,-NI
01234567
89

Y.4.2.2 Cliracer ofOCR.I havinga stirokcwidth or 0.31 mnm (0.012 in) for sizes I and I! and of 0.34 mm
(0.013 in) for size III. which are considered in clause 4.5,

£$ < % >?[ &

Y.4.2.1 Ch raclets of OCR.B havinga strokewidlh ofO.31 mri(0012 in) for sizes I and II and of 0.34 mm
(0.013 in) for size III. which ie considecred inclause Y.2.9.

abcdefgh
i ktmnop
qrstuvwx
yz m 0¢e

Fig.15 The OCR-B clmracter set of the International Organization for Standardization (,SO)

- - .

o~5

5,-i ~~--;~--
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G. A. PINDAR & SON JOB

INSPEC OCR SHEET. N. 1/ 4 14/9

ALIGN FIRST CHARACTER UNDER THIS AITZOW PAGE__._2,

1 !batch XR78-0448-Z

2 !new hd

3 !21 3 Jul 1978!22 0!45 AECL-6091'37 ${PERT/CRNL$}aM a ${Pro-

4 gram*} for ${proJec.t planningS}07 Wotni, P.Y.!48 Atomic

5 Energy Canada Ltd., Chalk River, Ontario!44 10!26 Apr 1978

6 !78 $2W2.00!10 2!08 PERT/CRNL is the Chalk River version of

7 $-{PERT$} (Program Evaluation and REview Technique/Chalk

8 River Nuclear Laboratories). It is written in S{FORTRAN$}

9 for a ${CDC CYBER 170/6600 computer systemS}. The Program

10 has the ${resource handiing$} capability and can, thus, offer

ii ${scheduling*} accordnrting to actual resources available

12 to a proJcricriect. This manual conantains information to users.

13 A ${program listing*} is included.'04 cl290Fr c7:100*-e

14 ;71 PERT {CRNL version in FORTRAN} complete computer programs

15 {PERT CRNL version in FORTRAN}!68 p!end

16

17

18

19

20

Fig.16 Input of bibliographic inforinaion to the COMPUSCAN OCR reader (UK -I NI1XC)

FORMS Data Storage

on n1gnetic

In1put/Outplit -111d
F llechanll analyser

Oi u t of forms to S'I'ACKER_ , y 1. direct

Forins witll Formns wWithout

errorsF ill e r O r to

Pig.17 Eleients of an iOCR (Qptical £haraceter 1ecogiiiioi) reader
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As a straightforward repla.enent to the key punch or key to-magnetic storage device, the advantages of OCR are less
clear, if a data entry form has to be specially created. The relatively high .ost of OCR equipment means that a high
volume of input is necessary to justify the machine unless it is shared with other users.

In choosing an OCR machine, the needs of the applications must be balanced against the level of sophistication
offered by the equipmeAt. Benimerk tests .an be devised to compare a malune with its rivals. Fac.tors to look out for
include:

- error rates and reject rates,
- throughput,
- number of different fonts read,

- input formats (page, document, journal).

The use of normal typewriters is a dear advantage over other input equipment for operators do not have to be specially
trained. OCR equipment is sor,,etimes linked with key to-dis. -quipment or a visual display terminal linked to a main-
frame computer. This allows data to be validated and edited on-line.

4.7 Choosing Input Equipment

Often it is ne,.essary for budg..tary reasons to make use of equipment already available in an organisation (,or

example, a ,ard pundi shared Aith other appli,,ations, an existing visual display terminal or a central data-processing
department). For those who have to ,hoose new equipment, however, there are a number of criteria which will limit the
choice and some of these, are gi-,en in Table S. General advice on projett managemen, is given in Chapter six. The first
step to undertake is the definition of the needs. These .,an be obtained from a functional description of each system for
wh.ch data are need. This .an then be used to develop a funtional specification of the input needs, e.g., volume of
data, speed of updating required, etc.

TABLES

Steps to be Taken in the Choice of Input Equipment

I. Define what the needs are:

- details of input systems forms, data elements etc. (undertake a functional analysis)
- specify the character set

constraints (e.g. computer to be used, communications facilities and peripherals
available)

- volume of data
- time constraints
- geographical constraints

2. Examine available equipment which would fulfil needs:

- reputation of manufacturer
- number of installations (in your area)
- size of company
- delivery dates
- documentation
- user support (maintenance)
- price and method of payment (purchase, lease..)
- use of a service bureau

3. Note details of each system:

- hardware specification
- software facilities
- upgrading or downgrading options - ease of transfer from one to the other
- character set

is output compatible with the mainframe computer?
size of machine

4. Look at cost/performance estimates for each system

5. Choose machine

An examination of the ,quipmernt available .an then be made, especially a ompainson between the failities offered
and those required. Information ,a, manufa.tuters' products ..In be oLtained fom the manufacturer, vendors, equipment
reviews, et.. Auerbah Computer Ticlinology Reports 6 ,ontain de,.nptions of a.aJable produts and dis'.uss selection

C,
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criteria. There ire a n~umber of selection ritcria whiuh N% ill depend onl the weight attalihed to cauh point. [or Instan"e, it
is pointless installing a sopliistkated madiinc if the nearest servk.e agent ,otild not Lomec for one week following a1 break
down. Likewvise, a reputable company which is likely to stay in business is important.

Thle repuitation of the manufacturer is a good guide and the number of adive installations, is usually proof of swa-um.
It is always possible to ..ontaa other users and ask themi their opinion of the equipment, a good inanufauturer will
provide a list. User support for training iLourscs and douinertation is important, espe ,ially if thle equipmelnt is miore
sophisticated. The use of a service bureau will also need to be investigated especially for OCR machines.

The mecthocd of pay mnt will neced to be onsidered carefully. Outright paymient may be uJicaper but mairtenanue
might not be so good, there is less of an ientive to keep the inadfine running thtan if lea..ng or rental are opted for.
Short leases give more iexibility and the opportuity to .liangc to a miore modern machine. Longer leases are usually
checaper per~ monthi. Different mnauhines Lan be ornpared for .ost against performianue. Staff morale is another fautor,
key to-disc machines may give mocre job satisfa-.tion thtan tile punchied .ard miauhine, but costs may be higher.

S. INFORMATION STORAGE D)EVICES

5.1 Introduction

Computer systems have a number of storage devii-es %NhiuLh have differing levels of perrormnance, Lwst and storage
techniques. Storage devices are characterized by:

-thle cost per byte of storage,ii- the size of the store,
the access timne, thle timec to retrieve the data,

-the dlata transfer rate.

Tile major typ~es of memory in use are:

niain mnemtory, magnetic dnims, magnetic discs, magnetic tapes, miass storage (devices,
holographic and photographic memory.

Thle different storage mnedia, beause of the wvide range in L.ost, Lapa%,ity and performanme, are used for different purposes.

5.2 Mlain Memory

Main nmnory usually has in access timec of less thtan a inikrosewond, the speed depending Oil thle teulhnology used.
The miost wve:' knownm is the ferrite Lore which is a core of miagnetiL material wh. anl be magnetized in one of two direL-
tions. There are other ways of employing miagnetit. material, stwh as thin filmis and plated wires. Miagnetrh.s',rage is
rapidly being overtaken by semiuonduwtor storage. Using the tevihniques of large suale integration kLSI) and very -large-
scale integration (V'LSI) a large nrumber of memory circt.:ts ..an be built into a single Lh.Iip* of silwon. Main miemory sizes
uip to 64K bits onl a single chip are now being p~rodluced and usedl in several computer systems.

The physical size of mnain memory is uisually up to several million by tes (mnegaby te) with a purulmase Lost of sel etal
tens of thousands of dollars per megaby te, it is used for the storage of progiams whiuLh are Lurrelitly being exeLkited and
for data undergoing Vrocessing. Tae operating systein is als%, stored here. Many operating systeis %,an exc%,ttc i t... ct
of programs at once, using teliniqkces Lalled multiprogramming and tinic sliatii,~ These progiamis ar stored in diffcrmni
parts of thle mnain miemory. Size of the main mtemtory plays a large part in delerii.ining thle thruughput of the Loinputer
e.g because more lprogramis ,.an be exe.-tted conL.arrently and larger and mtore sopllistiuated operating s) steinis Lain be
employed. A number of independent mianufacturers are lproduiing 'add-omn' mientories wliuh Lain be added to exi1sting
machines. Sometimes prices compare favoura.bly with those of the computer manufacturer.

5.3 Direct-access Devices

Magnetic drunis and discs are called direct access devi~es bc~auisc of the ability to aLesdata dircutl) rather than
sequentially as when using a utagnetic tape. In fat the spzed of aLuess of data is signifivantly slower thtan for main
mlemlory.

Thle fastest of these devices is thle 11dagnetiL dIrion: (sue l'igurm. 18) %N ichi has a us lindri.-il shape and rotates at several
thousand revolutions per minute. The ,y linder is oated with iron oxide and a series of heads vwhm-h write and read
inforniation, are p~laced along the drum. These heads do not miove anU ienlle these &Nv i~cs are sometimes Lalled helcid-
per track' devices because data are recorded on a ban:d ('trak') of thle drum Lovered by a single heaid. A.ues, timne is
normally a fe\w millisconds ank! transfer rates are grcate, titan I iillion bytes per seuond. Storage %,apautty is 1) pially
in thle tenls of mnegabytes range.

Many comnputers use 'virtul memiory' systems whiuh ik, effeut expanmd the size of the main memiory. In pra%.tmue,
mnain miemiory is split uip into sedions, often talled p~agts and these are mov~ed froml mlaillnimemory to druil storage "v heir
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read/write heads

tracks

magnetic oxide
coated cylinder

Fig.18 Outline of a magnetic drum

they are not immediately required. Drums are also used for files of information which are in frequent use, the keeping of
which in main memory is not justified.

Magnetic disc devices consist of a series of flat circular platters which are held horizontally, are stacked one abLve
the next and which are rotated abcut a common vertical axis. Each platter is coated with magnetic matenal. There a-e
two methods of reading and writing, with fixed or with moveable heads. In the fixed head device the heads are arrange I as
shown in Figure 19. As with the drum, there *s one head per track and hence the performance of these devices is similar.
Muving head discs have one read head per platter side (see Figure 20). The read heads are attached to a series of arms
which are connected together to form a comb. To read or write to a particular track, the comb has first to be positioned
on the appropriate part of the disc. All the read/write heads move together so data are usually written in 'cylinders' ie.
all the tracks which can be written without moving the heads.

read/write heads
fixed to

5stationary comb

discs rotating
about vertical comb

axis

Fig. 19 Section through a fixed-head magnetic disc storage unit

Access time for discs is slower than for drumb, this time is dependent on the seek time (the time to find a particular
track) and the rotational delay. Some discs Lan be removed from the drive, increasing the torage capacty of the madune.
Capacities vary from several megabytes (single platter cartndge) up to several hundred megaLy Les kmultiple head, multiple
platter). Average access times of around 20 msec, a transfer rate of 1.2 megabytes per second and a capacity of 635
million bytes are available.

Even smaller capacities are available on the flexible discs, su.metimes called floppy discs or diskettes. The flexible
disc is a circulr piece of polyester film of about 5 inches (or larger) which is coated in magneti. iron oxide and covered in
an outer plastic or paper jacket. Capacities depend on recording density and whether both sides of the dis. are utilied,
but over 1 megabyte can be stored on a single disc.

Discs play an important part in the operation of time sharing and multiprocessing systems by providing fast access
to larger amounts of data. They are used in library and information centres for storing large files of information. ror

~ C:~%~C~ *o
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single read/write

head per side

comb moves
dibos rotating _ to locate
about vertical ____-__ _ appropriate

axis _ _ _ _ __track

direction of

travel of comb

-ig.20 Section through a moving-head magnetic disc storage unit

instance, millions of bibliographic references are available on-line from data base services. Because of the ability to
retrieve information quickly, a customer can for instance, obtain bibliographic details of articles of interest within a few
seconds. Costs are kept competitive because many users can be served simultaneously. The disc storage ficilities avail-
able on mini-computers are also improving and are now extending the possibilities of on-line opcration for smaller
organizations.

5.4 Magnetic Tape

Magnetic tape is a recording medium known to most people because of its use for recording music. In tile comlputer
world the 'A inch 9-track tape has become standard. Tite normal 2400 ft tape can store over 40 million bytes when
recorded at a density of 1600 bytes per inch. Tapes of shorter length are available, as are cassette tapes which are
frequently used for input of data. The high capacity, low cost and reasonably high data transfer rates make magnetic
tape a valuable medium for archival storage ard for storing files of information which have to be accessed sequentially.
I lowever, access time is very high because of the time taken to mount the tape in the first place and because the tape has
to be unwound to reach the required part.

5,5 Mass Storage Devices

The nass storage device provides an answer to the problem of handling magnetic tapes. The equipment consists of
all array of magnetic cartridges housed in a honeycomb shaped store. The capaciiy of the Control Data Corporation
cartridge is 8 million bytes. When a particular cartridge is requested, an electromechanical device retrieves the requested
cartridge and ti-ansfers the data to a disc. Storage capacities of the IBM 3850 and C)C 98500 systems are high- IBM
claim between 35 billion and 472 billion bytes aind the average access time is seconds. CI)C claim a 3.8 second average
access time.

A somewhat similar, but now largely outmoded device is the data cell which retrieves the selected strip of flexible
magnetized material and fastens it to a rotating (Irtiu.

5.6 Photocopy and Laser-Hlolographic Storage

Large-capacity, direct-access storage devices exist which use laser technology.26 Information is written onto photo-
graphic filni or a holographic substrate using a laser. I lence, the store comprises a magazine of holographs or films which
are retrieved in a fashion similar to that of the data cell.

5.7 Newer Memory Types

Other types of storage devices are coming onto the market. A charge-coupled device (CCD) was recently antnounced7
and is intended to be a replacement for magnetic drums. CCI) and bubble memories are designed to fill the gap between
main memory and direct access storage, providing access to data in the millisecond to microsecond range.

Storage is likely to decrease in cost and increase in performmice in the next few years. Discs with over 1000 mega-
bytes capacity are likely to be available with transfer rate of several megabytes per second and aceess time less than 20
milliseconds. Costs of storage may well be less than $S001megabytes/month for main menory, bubble or similar less
than $50, discs S1. mass storage less tham one cent (USA Currency).
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6. TIlE MANAGEMENT OF PROJECTS

6.1 The Project Environment

The introduction of a new system, be it an input or storage system described above or another type of system,
usually involveg changes within the organization. The introduction of change caln be difficult and costly unless the chiange

: is carefully planned and executed. Many organizations introduce new systems, usinlg tihe concept of a 'project'. A project
ii- caln be defined as a temporary organization of resources to achieve a particular goal. Thle project usuady has a leader or

manager whose task it is to see that the project is carried out successfullly and within tihe budget.

An important aspect of a project is the project plan, which will usually be devised by the project manager.
Projects are often split up into phases (see paragraph 6.2) and at the end of one phase, a detailed plan for the succeeding
phase is drawn up. An overall plan, produced at the beginning of the project, Ahould be updated tit the end of each phase.
Plans should include details of:

- project costs (including cost/benefits analysis),
- timescale (schedules for completion of project, milestones, etc.,),
- manpower requirements,
- equipment requirements.

A specification of the work to be done should be drawn ip.

The planning documents together with the results of a preceeding step, allow a decision to be made on whether to
go on to the next phase of the project. If any decisions on alternative paths have to bc .nade, management is able to
make a decision vith the maximum information available, including detailed Information on costs. In any case, the
decision to go ahead is only to the end oi' the next step.

6.2 The Systems Approach

6.2.1 The Stepwise Approach to System Implementation

It is now recognized that new systems can be efficiently introduced or old ones changed using a stepwise approach
which maximizes the chances of implementing the correct system, allows management to make mnfornmei policy decisions
and minimizes the effort spent if changes are made or if the project is cancelled. For infornation system projects it is
usual to consider the following consecutive steps:

Conceptual stage: the project is considered for adoption

Initial stage: a mininun of effort is expended to provide enough
information to decide whether it is worthwhile proceding
with the project

Systems analysis and definition: the customer and the organization carrying out the project
agree on what the system should do

Design: the system is designed i.e. a detailed description of how
the system is to be constructed is drawn ip

Constmction and installation: the system is built and installed

Evaluation: a periodic review to see whether the system is performing
according to specification and desires

Three of these steps i e systems analysis and definition, design, and construction and installation are briefly described
below. For specific details, the reader is advised to turn to standard texts (see list of references)

6. 2 Sjstets Analy sis and Definition

'ie systems analysis and definition phase of a project is perhaps the most important of all the steps outlined above.
It is at this stage that the needs are specified inl detail. It therefore offers an opportunity for management to look at tile
goals of the organization. With the introduction of a new system, it is possible to either carry out the present services
more efficiently or introduce improved services instead. For instance, a computer-based system could offer an indivi-

kdualized selective (sseminnation of information service (SDI), if this were not already being offered, in addition to
production of a current-awareness bulletin.

The tasks required to be carried out tit this stage of the project include:

an examination of objectives of th existing and the proposed system,
-- the degree to which current objectives are being met,

a revision of objectives if necessary,
- an examination of the needs of the customer (department which is paying for the system) and the the user,
-the preparation of a functional specification which describes what the new system should do.
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The ftineiional specification or system definition serves as a form o" agreement between the organization carrying out tle
work and tie customer. It should include:

a general description of the system including objectives and functiols.
a cost benefit discussion,details of infonmation flow and data: input data (inclnding source and meth~od oi'creation), processing needs,

output requirements (including distribution),
audit controls,
time constraints,
pteople' factors (e.g., definition of responsibilities),

contents of files and updating details.Vj- A plan for the design phase should be drawn up and the overall project plan updated.

6..,23 Systems Design

The main objective of tile design phase is to produce a detailed description of the system to be implementcdL
Individual details of the system have to be specified, e.g., program specifications, files, details of output and input forms.
hardware and special software to be used and information flow. An important part o" this stage is the system flowchart
which describes the flow of data through the system. Some organizations ;ie now using the lIlPO (Ilierarchical Input

A- Processing Output) techniquea° instead of a flowchart. To back up the flowchart, a description of each operation is
> ,drawn up.

The work to be done at this stage will depend on the strategy adopted for example, whether software can be
acquired or programming needs to be done, whether hardware is already available, and the complexity of the system.
Grosch28 considers that before any software or equipment is selected, a broad deflinition of tile application and its
environment should be made, including:

explanations of tasks to be performed,
definition of the specific data to be used,
response requirements of the system,
the size df the data base and growth rate,
the number and geographical location of terminals.

iThe availability of suitable software is more anid more determining the choice of machine. Software has an inen
greater impact if a dedicated compuiter is to be acquired. Some of tie factors to be taken into account in choosing soft-
ware are discussed in Chapter two.

Points to to considered ill the design inclhde:

details of output required (e.g., formats, quantity, distribution),
details of data elements,
processing and logical operations (system logic).
audit and control factors,
details of input te.g formats, sources of data).
details of files, storage devices, updating factors, data volume, response tin'es,
specification of computer programs,
specification of manual procedures.

It is important to consider the human interfaces, especially the probtms of system operation and user interaction.

The design specification should be included in a report which will also contain a plan for the following stage i.e.
imlplementation. The master plan for the project should also be brought up to date.

(1 2.4 (onamrtim aml Ins tallation

During this phase the system is built and co'missioned. The docmuents used to effect this implementation are the
results of the previous phases, especially the desig I ,pecification and the functional specifivation. Tasks to be performed
include:

writing computer programs,
tile creation,
documentation,
acquisition of equipment,
training ill tie use and operation of the system,
phase in, comprehensive testing and proving the system.

It is likely that this stage will be the most difficult from the pl)anning point of view. I lence the plan produced at the end
of the design stage should be detailed and at the same time flexible. The im plementation period is also critical for deter-
mining whether the system meets the requirements. Comprehensive and thorough testing, operating the new system il
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parallel with the old, user training and systems evaluation techniques are some of the activities required at this stage in
order to determine performance and to ensure satisfactory operation of the new system.

6.3 Personnel

The personnel needed for the introduction of a computer application are usually specialists in a particular area
(e.g. systems analysts, programmers). If the necessary people are available within the organization, this represents tile
best solution because they are likely to understand the particular needs of the organization and the expertise gained will
not be lost at the end of the project. If not, there are other possibilities:

- staff can be hired from consultancy organizations and software houses,
- the whole or parts of the project could be contracted out to another organization.

The major difference between tle two approaches is that in the former, manpower can be hired and fitted into a project
team. This is likely to be the best approach if project managers with the correct background are available in-house,
because staff can then keap control of tile project and can learn from the temporary hired personnel.

for It will be necessary to decide on the degree of involvement the in-house staff will have after the system is installed,

for instance, who will maintain lb- system. The type of personnel likely to be needed for systems development are:

Project Leader: Management capability, understanding of application and of
computer systems

Systems analyst: Experience of techniques of systems analysis plus understanding
of the application and the computer systems, knowledge of
existing similar applications

System designers: knowledge of software, programming techniques, hardware,
communications

. Programmers: knowledge of programming, data base management systems
(if used)

Computer operators: ability to operate the system

Data base manager: probably a librarian or information specialist with knowledge of
the computer and data base management systems who is in charge
of the data bases in the computer

The people who will operate and use the system will also be involved in the systems development. It is sometimes
possible to obtain people who can undertake two or more of the above functions, for instance, systems designers are
sometimes used for programming. This is a developing trend as data base software becomes more specialized.

It is important that the computer system, once operational, is not dependent on one person. llow often are

programs understood only by the person who wrote them? It is not a good practice to let this happen. The distribution
of tasks among a group of people and the provision of good documentation are essential and in any case lead to better
job satisfaction and staff flexibility.

6.4 Other Project Management Considerations

The above treatment has been necessarily brief and there are a number of salient points in addition to those

discussed above, which should be borne in mind when embarking on an information processing project. Some of these
points are listed below, but the subject is covered in greater depth in relevant works cited in the list of references,
especially by Gildersleeve 3l, Cleland32 and Binghuanm33. In particular:

- the project environment should be encouraged;

- the project leader should be given the necessary power and support to carry out a project and the job should
carry tile requisite rewards;

- the customer (the department requesting the work done) should pay for the system;
the individual chronological steps of the project (outlined in paragraph 6.2) should be kept separate and cutting
corners should be avoided;

- planning documents should be produced before considering tile next step;
a regular reporting procedure should be introduced;

- the project leader should keep all interested parties informed;
- the specification of what is required should be frozen and agreed to in writing;
- high level management should be involved in the analysis;
- a standard for documentation and methods of work should be established and maintained (e.g. strnctured

programming tediniques);
check points (dates) for regular reviews of the project should be introduced;
project members should be motivated by assigning them tasks which are not too difficult, but which ,vill develop
them, giving them as much independence as possible and producing written appraisals of their performance;
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panic situations shou'd be avoided;
- project members should work physically near to each other;

- each team member should have an agreed job title and job description.

6.5 Contract Problems

If work is contracted out, nonnal contract practices should be adopted but the following discussion serves to high-
liht certain important points. A detailed description of the work to be done and a cost estimate should be developed
before contacting potential companies. It is useful to break down thu, project into a number of tasks for which man-
power, equipment, material and overhead costs can be calculated. Allowances should be made for human underestima-
tioa of the duration of a task. A contingency factor for each task should also be added. It is sometimes useful to
compare cost estimates with the money spent on previous similar projects. For preparation of 'calls for tender', 'requests
for-proposals' or contracts, the technical specification should be as detailed as possible, unambiguous and should be
written by an expert and agreed on by interested parties within the organization before sending them out. 'Requests for
proposals' are often used when the task cannot be well defined. The end product is often a report and hence they are
best suited for the initial stages of a project. The exact details which form the content of a subsequent contract are
usually negotiated, following an initial selection procedure. Calls for tender are usually more specific and hence the
description of the requirements must be very specific, too. An organization which bids, does so knowing that a price is
attached to the bid which if accepted, is usually adhered to unless later negotiations change the description of require-
ments.

Contractors can be selected on the basis of:

- the least expensive tender,
-- the organization most likely to provide the desired product as specified in the contract,
-- the reputation of the tendering organization,

previous experience in the area,
- stability of the company,
- service facilities in the geographic area.

In order to establish the capabilities of the company the following can be examined:

the management organization,
- the organizational procedures used throughout the company,
- standards used by the company to carry out work,

controls and checks of work normally adopted,
use of modern techniques such as structured programming, IIIPO charts etc..

- qualifications and experience of staff (specify the staff who will work on the pr jcc if feasible),
- examination of previous work.

A site visit to the company can be made, especially an unexpected one, to ir..pect the organization and the quality of the
staff. For the evaluation of offers, the following should also be considered i.) addition to the companies capabilities:

- does the offer satisfy all the requireivents?
have the company deliberately underbid?

- summarize each offer to facilitate comparison,
- are the time constraints feasible?

Bids should be evaluated by a group of people (review panel) who understand the field of application. Controls should
be built into the specification of a contract e.g. progress meetings, inspections, interim reports etc. Other factors to be
specified include:

subcontracting rules,
testing criteria for product (benchmarks etc.),
inspections or audits to be made at the suppliers works (if necessary).

Once a contractor has been selected, a single person should be nominated to communicate with the contractor. (it is
usual to insist that the contractor do the same.) This person will control the execution of tbe contract through.

regular progress meetings,
keeping detailed docutentation on the progress of the project,
using an agreed 'change notification procedure',

- ensuring interim paymnents are only made following satisfactory progress,
carrying out inspections etc.,
ensuring that the product as delivered is satisfactory before authorizing payment.

L,.6 Operational Problems

The introduction of a computer system requires an extrenely methodological approach to the day-to.day running
of the library or informnation service. Although the conputer offers advantage s in terms of power, speed etc. over

''7,
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manually maintained files, it also demands a very systematic approach. In order to achieve this, the use or a manual
of procedures is recommended. This manual should contain a checklist of the way a particular task is to be cai led out

A related problem is that of systems maintenance. This involves the corrections of errors in the system, imple-

mer.tation of new versions and other changes. The amount of effort needed for this aspect of the system is often under-
estimated.

If a computer is used outside the libraiy or information servkes, a procedure manual for the computer operators is
essential to eaisure that the regular tasks are carried out on schedule. Manuals should cover every aspect of the service,
such as security procedures for dealing with classified information on magnetic tape and instructions for running
computer programs etc.

A data-base administrator should be appointed. His function will be to arrange the safety and availability of data at
all times and to ensure that data files are not corrupted (damaged).

-rie assignment of indiidual job titles and descriptions is also valuable so that each person has a clear understanding
of his responsibilities.

wl[-k 7. CHEMICAL STRUCTURE INFORMATION SYSTEMS - A BRIEF INTRODUCTION

This chapter contains a bnef introduction to input and storage of chemical structure information This subject is
one that has been comprehensively dealt with in the literature and several textsI4, 3s 36 are available.

The maior ways of representing a chemical structure are the nomenclature, the molecular fornula and the structure
diagram. The problem of inputting the first two of these is no different from that of other information in character form
Retrieval of the desired chemical substance can be achieved using mole .ular formulae and nomenclature indexes, which
are produced by computer using this information. The indexes to Chemical Abstracts show the variety of indexes which
can be produced.

In order to store a structure diagram in the computer it is usually necessary to transfer the structure into symbols
which can be directly input to the machine. The first problem is to transfer the two or three dimentional chemical
structure diagram into a set of characters which can be manipulated by the computer. There are two basic approaches
to storing information on chemical structures by means of a string of symbols.

The first is a topological representation, often known as a connection table or connectivity matrix which describes
the atoms and their inierconnectiuns (bonds). Each type of atom and bond of a structure is given a symbol and
individual atoms are given a number. A table of atom types and bond connections can be built up, which can then be
stored in the computer. This syseni was adopted by Chemical Abstracts Service (CAS) for its chemical registry system

The second approach is based on the use of linear notation. The best known of these is that devised by
W.J.W\swesser in the early 1950's. It comprises a string of alphanumeric characters which re used to describe a structure
Symbols are assigned to individual atoms or groups of atoms and bonds. For example, atAic atoms are given a single
letter e.g. Fluorine 'F', Chlorine 'G'. A benzene ring is represented by R'. A fuller description can be found in Ash and
Ilyde3s .

Input of chemical structure information can be undertaken by entering the string of symbols corresponding to the
structure. Linear notations are usually shorter than connection tables and hence can be encoded and input more quickly
On the other hand the connection table can be constructed by someone who is not a chemist, whereas the notation
demands a knowledge of chemistry.

Alternative methods of input do exist. Zamora and Daytun" describe tie use of a chemical typewriter for input
of structure data at Chemical Abstracts Service. The system comprises a Varian 620i minicomputer together with
twelve chemical typewritrs which are specially modified IBM 735 Selectric typewriters with reverse index and a special
typing element. Special daracters such as I I / \ are included. CAS also have interactive graphics devices for input
Another graphic method is to use optical scanning of structures drawn on a special grid.

Chemical structure information can be subjected to a number of error checks before being stored Lxanmples of
checks are:

- use of correct symbols,
- comparison with molecular formula (input separately),
- validity of syntax.

An important feature of a chemical structure information system is the process of registration in which each unique
structure is given a unique number. The difficult problem is to ,void registering duplicates, CAS uses a computer program
to create a unique connection table front the one input which is then compared with all those already registered
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Chemical structure search packages are available. One example is tile CROSSBOW sys.eni of Imperial Chemical
Industries UI', which uses bnth Visweswer Line notations and connection tables for different functions. Compounds
having combinations of desired fragments orsubstructures can be retrieved from the computer and tile respective
stnicture diagrams can be displayed.
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APPENDIX A

AN EXAMPLE OF ON-LINE DATA ENTRY AT TilE LIRARY' OF 'niE
INTERNATIONAL D)EVELOPMENT RESEARCHI CENTRE (CAN AI)A)

rho following (11510gw, shows how a record of w) itemi Is to be ordlered, cattaloguedl.,ind enteredl intoza d-ita batse, via
an on-liie terminal When thie item subsequenitly airrives in the library, Ithe ca talouci's forther process the in fornati(ion to
pioduce ain expaind(le bibliographic descripition. Finally an abstract is prepairedl.

VALID FUN.CTIONS ARE:"
ENTRY ' opons for interacting with

L I %c#fFORMAT the data base.

P R INT t entry' is selected for ane
QUERY item to be inpiut.
EX IT

WHXCHm FUN~cTrION rio You wANT? en'trv <- item to be ordered,
P-ROGRAM LOADED WITH LID =P
ENTRY A401404 LOGC)N MONY JUL 1Or 1978v 3:'19 PM
PLEASE ENTER DATA DASE NAME OR EXIT

P:LEA~SE S3ELECT BII'LIOGIRAi"HIC LEVEL le
ISN = 9008
PERSO)NAL AUTHOR-ANALYTIC
7Da-i eIsy W.C#

P:ERSONAL AUTHOR-ANOLYTIrC
so1kC,,rmacp' C.W.

P:ERSONAL AUTHOR-ANALYT:(C

~'~SJNA L AUTHOR-AN A T

CORPORATE AUThOR-ANALYTIC
c~r~~RAE UTHOR NA-ME - MLYTTC

T, 00711
C CZA T E AUTHOR CODE--ANALYTIC
? 000711
CORI"VRATE AUTHOR P ,R T-A N AL YTrI C

7 A-~rjc.~jlu ~Fc0d ani- Ntrition) Sciecocs Divi sion
MORI: U~iFXrt,%EL (Y/N) ?

AEF1-IL,1AT:[ON [XODE-ANALYTIC

AFF ]LIATrjiO P'ART-ANALYTJ:CF *rIT-C-ANAL YTIC
AtII TCol iorzlion it-, ws~wivo'hurai roez~rch

T1TLE--ANA1.YIC

P 'A GE N 0 \3 AI 1'. y rCV at this point the system checks

?1~CIA 9-11.3NOR~l to sac if the titlo is airoady
in the data base (ohook for

duplicates)
COR'OlATEAUTI-IOR-MCNOGRAP14

CORPlIORATlE AUITIOR NANlE--MON0'--r\API-I

COIRPOI ATE AUTIIOR CODE-MONOGRAPH
THIS3 PA~r' IS BZST QUALIr~y 1'MQ.T~q&B

"IUX D
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CORPORATE AUTHOR PART"MONOGRAFPH

7

MORE SUBFIELDS(Y/N) T?

~AFFIIIATIN CODE-MONOGRAPH

, AFFILIATION PART-MONOORAPH

TITLE-MONOGRAPH
*i$

CO LLATI ON-MONOGRAPH
9

VE=NDOR CODE

V.' NON-VENDOR

STATUS CODE

STATUS CODE DATE (DD/MM/YY)
? ++
ESTIMATED PRICE

ORDER DATE (DD/MM/YY)
9

MATERIAL DUE DAT'E (DD/MM/YY)

DATE RECEIVED (DD/MM/YY)

CITATION SOURCE

R, uESTED BY4
RC(,UESTOR NAME

REQUESTOR'S DIVISION
'p

WIRE SUBFIELDS(Y/N) ?
NUMBER OF COPIES, FORMAT
9

ALLOCATION AND COMMITMENT NUMDER
9

ACCOUNT NUMBER

,ACQUISITIONS NOTES

DIRE' Ai'RESS (5 LINES)
DIRE--NAME LINE I

DIRE--NAME LINE 2

DIRE--ADDRESS LINE 1

?
DIRE--ADDRESS LINE 2

£BIRE--ADrIRESS LINE 3

LANGUAGES OF TEXT >
? ENGL
CONFERENCE
CONFERENCE NAME

4?
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CONFERENCE PLACE

CONFERENCE DATE

CONFERENCE COUNTRY

'MORE SUBFIELLBS(Y/N) ?
ED:ITION

f I:PUBLISHER

? AN#1977

OLINRCRESS CARD NUMBER

CNDANA CONTR'NOL NUMBIER

Athis stage the item has arrived in the library and its 'status'

ichanged to 'inpro' i.e. in process.

V DFUNTIONS ARE:

NTRY

I NDEX
L ISTFORMAT
MODIF Y
P"-'R I NT
OLIERY
EXIT modify function chosen so

WHICH FUNCTsON DO YOU WANT? iodiv i that data can be modified
MOIFY VERSION A.02.00 LOOON MONY JUL 10P 1978y~ 3:.31 PM
PLEASE SELECT DATA BASE OR EXIT
?bibl jo
rLEASE ENTER runnTON TO SELECT RECORD
Tisn= c9008
ISN = .29008
PLEASE SELECT FUNCTION
?I all
29000 STATUS: inrR
C 4-1AIN G D# CII1ANGI:
LANTEX:* ENGL DATEC: DATEI ' Aus'. 1977
Pi,',uTHA:" Einiels. W.C+ Mjccorrilacv C.W. Hulsey J.H.
CORPA 0007?1100071lAdjriculturey Food and NuXt'ition) Sciences Divi on
T IrLmEA Collaboration inc atriculturan resenrch
PAGENA: P. 9-18
FACET
APST

PLEASE SELECT FUNCTION
?tra a174 -to aJ.44
CORPORATE AUTHOR-AINALYTIC
OOO?1100071'ii.ricua~itup~c Food anid Nutrition Sciences Division
CORIORATE AUTHOR COET-ANALYTIC
000711

min ranC isUNCTIONVULIT

?In TollD
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** FIELD TRANSFERRED
PLEASE SELECT FUNCTION
?1tra a173 to al,15
CORPORATE AUTHOR-ANALYTIC
0007,AJ4ric:ulture, Food and Nutrition Sciences Div--..siCn
CORi" OATE AUTHOR PART-ANALYTIC
Agriculture, Food and Nutrition Sciences Division
AFFILIATION-ANALYTIC
000711I- FIELD TRANSFERRED
PLEASE SELECT FUNCTION

PLE"ASE SELECT FUNCTION

[1Tdel 'ai7f'
CORPORATE AUTHOR-ANALYTIC
0007:11
CbRPORATE AUTHOR NAME - ANAJ.YTII

, 000711
, FIELD COR1F'IA BLETED

PLEASE SELECT FUNCfION
- ?I a170

x FIELD CORF'A IS NOT DEFINED
PLEASE SELECT FUNCTION
?. a174
,*% IIELD CORF'CA IS NOT DEFINED
PLEASE SELECT FUNCTION

- ~? 'a s40

AFFILIATION-ANALYTIC
0 O0711As-riculture, Food and Nutrition Sciences Division
PLEASE SELECT FUNCTION

add datec
DATE OF CONTENT
? 1977
I" PLEASE SELECT FUNCTION

#" Feha stat us

STATUS CODE
2 i I, Q'

r-LEASE ENTER CHANGE
? i r- ro %r r o of'
PLEASE ENTER CHANGE

iPL.EASE SEL.ECT FUNCTION
?;tdd chln~le
LAST CHANGE
LA r CFANGE DATE
?++

L1' CHAN3E INITIALS

PIA..,,- SELECT FUNC'rION

Following this the item is abstracted etc.
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APPENDIX B

SOME EXAMPLES OF INPUT FORMATS, FORMS, HANDLING OF
SPECIAL SYMBOLS AND ENTRIES IN A DATA DICTIONARY

* Figure B 1 shows an input form used for the NASA STAR data base. Much of the infonnation is indicated by
marking the appropriate position on the page. Some information e.g. publication data, is in fixed field format.

Another example of a fixed field format is that used for the Research and Technology Work Unit Information

System (WUIS) at the US Defense Documentation Center (DDC).

Figure B2 shows the data encoded on a single punched card.

Figure B3 shows some of the rules for handling special symbols.

Figure B4 shows an example taken from the data dictionary (fornat description), showing the instructions for
-,encoding a title. The label, (tag or field number) is "11', the iame is 'Title' and it has a length of 160 characters which

must be alphamumeric.

, -
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VERBALIZING FOR MACHINABILITY

SPECIAL SYMBOLS SQUARE ROOT

use approximately use square root of (a-b)
(a-b)j

(use yields (chemistry)
use approaches limit of (mathematics) SUBSCRIPTS

V1 use If sub I
use no.

& use and in titles, abstracts, and annotations 135 use B (omit the 5, wbicb is the atomic
number of boron)

use infinity See also CHEMICALS

use wavelength (electronics and physics) S U P E R SC R i PT S
use lambda (all other) H + use I +)

use ohms (electricity and electronics) S i.)
use omega (all other)so

V5+ use V(5+)

use phase (electricity and electronics)

use phi (all otber) LP3'use U234

Similarly, spell oue or sbow by acceptable B10 use BIO
alphanumeric cbaracters increment, varies
as, therefore, differential of, variation of, 018 (p,i)N'1 use 018(p,n)N15

integral, sum, benzene ring, thunderstorm,
male, female, fix!:d star, etc. d 25 use density at 23 deg F referred23

SQUARE 2 to water at 25 deg F

cm2 use sq cm 120 use index of refraction for 20 deg

ft 2 use sq ft D F and sodium light
m 2 use sq m See also CUBIC, EXPONENTS, SQUARE

UND ERSCOR ING

Do not use ua.derscoring
Escherichia coli use Escherichia coli

to set of/ special terms use single quo:es,

e.g.,

the term quasar use the term tqusarl

Fig.133 Some of the rules for handling special symbols at tle
United States Defense Docunentation Center

4i
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Field Title (160 Alpha/Numeric)
11

Instructions

A brief descriptive title for the work unit is

mandatory at all times in a WIS record. An entry is
mandatory o. all NEW transactions. The field may not be

deleted by a modification transaction. The first
character of the title field in the card or tape record

is a single-character code for the security classifica-

tion of the title (either U, C, S, or T) When preparing
cards or card images do not leave a space between the
code and the first character of the title itself. (Items

classified Top Secret must be Lorwarded to NSA, and will
not be accepted by DDG.)

Edit/Audit

a. The field may never be blank or deleted.

b. The first character of the title must be U, C,

or S for entry in the WUIS by DDC.

c. The security classification of the title must be

equal to or less than the Summary Security, Field 5.

Disposition

a. A transaction is not releasable if Field 11 is
blank on a NEW transaction or deleted by a modification.

b. A transaction is not releasable if the title
classification is other than U, G, or S or if the title
classification is higher than Field 5.

Fig.134 A description of the data element 'title' in the US Defense Documentation Center data base
(an item from a data dictionary)

b;
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APPENDIX C

PROCESSING OF BIBLIOGRAPHIC INFORMATION AT THE
CANADIAN NATIONAL DEFENCE INFORMATION CENTRE

Figure CI shows the title page from a report to be included in the system.

Figure C2 shows the print-out from the computer used for proof-reading purposes.

Figure C3 shows a temporary catalogue card and a second card used for loan control.

The examples shown in Figure C2 and Figure C3 are produced by the computer, which also produces the library
catalogue on microfilm.

C-,

N
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Section 5

MECHANIZATION SYSTEMS AND OPERATIONS

Iby
Victor J.Rogers

Technology Reports Centre
Department of Industry

Orpington, Kent, UK

ABSTRACT

This Section provides a working basis for setting up a computer system for indexing,
processing and disseminating scientific and technical information mainly in the form of
bibliographic references to research report literature. Following brief refere-ces to
alternative forms of mechanisation, such as the tape typewriter, the main empn.dsis is upon
the in-house computer and its uses for data capture, text handling, good-quality printing
and information retrieval. Methods are described for setting up, storing and exploiting
databases, and the procedures for creating an announcement journal are defined in detail.

The practical examples which are used to illustrate the work are based upon experience
gained at the Technology Reports Centre (TRC) of the UK Department of Industry and the
Defence Research Information Centre (DRIC) of the UK Ministry of Defence.
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1. INTRODUCTION

Research aid development in the realms of science and technology give rise to a flood of reports and special litera-
ture which is generally created at considerable cost. Modern techniques for dealing with this documentation in ways
which will benefit the %% idest possible range of users rely increasingly upon mechanical and electronic aids, and it is
evident that the computer is the most significai.t element in systems designed for processing scientific and technical infor-
mation (STI). This applies particularly to the means used for providing existing and potential users of research report
literature with lists of the holdings of information centres and special libraries, and it is true to say that efficient and
comprehensive exploitation of modem data bases would be quite impracicable without the computer.

Computer manufacturers and specialised software houses offer a variety of systems which can be employed in
mechanised infornation handling processes so that, when planning the computerisation of an existing manual system. it
is wise to consult hardware manufacturers and organisations with experience of writing relevant software If it is found
practicable to purchase a commercial software package, i.e. a ready-made set of working programs- it is generally necessary
to make significant additions to the system in order that the requirements of the local situation will be fully met This
section of the Manual describes the steps to be taken in order to build up a computer-based system designed both to
handle the collection and processing of bibliographic references to scientific and technical report literature, and also to
disseminate the information mainly in the form of announcement journals and similar accession lists The recommended
systems are capable of providing information retrieval by direct access from remote computer terminals

The practical examples which are used to illustrate the work are based upon experience gained at the Technology
Reports Centre (TRC) of the UK Department of Industry and the Defence Research Information Centre (DRIC) of the
UK Ministry of Defence.

2. BASIC MECHANISATION

Many of the mechanical devices used in the creation and processing of research reports, announcement journals and
similar documents can be described as office machinery. This includes addressing and enveloping machines, some kinds
of printing machines, special cabinets for storing and displaying index cards and printed indexes, and photographic
devices for creating pages of text for use as printing masters (plate-makers). Such equipment can be adapted to reduce,
for instance, the tedium of information retrieval from files of index cards. Some of these card-based devices involve the
provision of coloured tags or notched edges to indicate broad subject groups, and other more sophisticated processes
rely upon the coincidence of holes drilled, with considerable precision, in special cards. The computer can handle this
kind of basic information in a much more versatile way, and rapid developments have taken place in the field since the
first fles of bibliographic information were set up in the computer by reading in data from punched cards and punched
paper tape.

2.1 Tape Typewriters

It was the tape typewriter whicli pointed the way towards tht. computer-based scientific and technical information
(STI) system and operations of this kind are described in det,.4 in &ction 4 of this Manual. The simultaneous creation
of a set of data in the form of text ('hardcopy') and as macl,ine-readable codes punched onto paper tape, not only
eliminated repetitive typing but provided a record which was .4:,.eptable to the computer. Control codes related to a
second punch, for instance, can be used to create a special pap-cr tape containing selezted fields which, when sorted by
means of standard software, provide the basis of effective and o-ononmical printed indexes. The judicious selection of
a clear type-face and a well-designed format control program :oaded into an auxiliary reader can ensure a satisfactory page
layout for tie nia:n text of an announcement journal (see Figure 1), and ind- pages created automatically and printed
by the computer have proved acceptable even when photo-reduced to conforn to the required page size The implica-
tions of the photo-reduction of such pages are dealt with in detail in paragraph 4.18.2, but it can be noted here that.
where facilities exiht for the photo-reduction of text according to a variable scale, a two-column ('two-up') page format
can readily be achieved by the appropriate ar' angement of the final text output from the typewriter at the camera
copying stage. Useful titi- strips can also be added at this stage to provide extra subject headings which will link the text
with the index (see Figure 2,.

2.2 Computerised Indexes via the Tape Typewriter

"Pei issue" indexes of the kind referred to above are generally printed from transient files of information held in the
computer, that is, tiles A lnhi will be overwritten by the next increment of bibliographic data Magnetic tape storage is
relatively inexpensive, howeve!, a.d provided that the computer has sufficient sorting capacity, the tapes can
subsequently be used very economically to produce cumulated seni-annual, annual or volume indexes by running the
contents of several of them together. , hese indexes can be photo-reduced to a convenient page size (generally A4 in the
UK) and bound to form a separate publication which is useful for information retrieval purposes since it eliminates the
need for m,.nual searching through incremental indexes. A page from a typical index is sbown in Figure 3

pREOEDING PAGE BLANK
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11 MkTERTALS

11-2 CERAMICS, REFRACTORIES AND GLASSES

i!083-69111 AD-6i13259 UNLI MITED

American Optical Co. ,Southbridge,Mass, ,USA

PREPARATION OF PLATINUM-FREE LASER GLASS 1lj-31.7.1966
Woodcock,R..", Granitsas,G.A. 12 1966 lrpp

NONR-i4696-00 SAR-It

IJDC, 666. 1, 03,'/622/621.375- 826
The purpose of this project was to produce high optical
quality laser glass free of platinum particles, Methods to
prevent evaporation of various oxides that caused inhonto-

genelties In the glass were investigated, Data was accumulated

to determine the effect of time, temperature, and atmosphere
Z- on the weight loss of platinum and alloying of platinum with

ingredients in glass, TB

11-6 METALLURGY AND METALLOGRAPHY

(1084-.69111 P-158375 TT-13is6 UNLIMITED

Arch. EisenhuttWes,, Vol 37,No.7,1966,545-550,Germany
EQUILIBRIA OF THE IRON.-CARBON-OXYGEN SYSTEM IN THE TEMPERATURE
AND CONCEN TRATTO.,, RANr1E OF MOLTEN STEEL AND THE MANNER IN
WHICH TH-ESE ARE !NFLUENCED BY PHOSPHORUS, MANGANESE AND SULPHUR
DIE GLEI CHGEdT CHTE DES SYSTEMS EISEN4(OHLENSTOFF- SAUERSTOFFI M
TEMPERATURE- UND KONZENTRATIONSBEREICH DES FLUSS1GEN STAHLS UND
IHRE BEEYNFLUSSUNG DURCH PHOSPHOR, MANGAN UND SCHWEFEL

Schenck, H. Hinz e, H. 1968 11;pp i11ref
UDC, 660,O17. 13/660.15'781*'787/669.,779,'669,7i/669 .775

The reactions cf carbon monoxide and carbon dioxida mixtures
with molten iron belong to the essential reactions for which
it is dcsirable to obtain equilibrium values of an accuracy
as high as possible. New data were obtained observing all
possible precautions to obtain the d'nsired accuracy. These
data included the influence of the alloying elements phosphorus,
manganese and sulphuir GMH

1-g. I Single-columnn page of text ficli abstract.-journal
[tape-typewriterl I TW 1969

2.3 Comiputer-based l)ata Stores

The storage of textual informnation in mnachine-readable (dilgit.d) formn is becomning less expensiVe as techniques are
developed for thie economnical use of large disc store&. Although the comiputer-held files used specifically for the p~roduc-
t ion 0f pinhted inde\es to annouincemnent journls are transient thle original files cont tinmg cont ples e bi1bliogra ph ic
references becomne a %aluaible resource Nvhien held inl suitable compu ter stores. and niost of the data bases inl coninon uise
beganl in this way.

3. THE D)ATA BASE

Thit comiputer held dlata base of bibbiogra ph ic in lornia tion is c ssen twil l I 1irge dy an ini' file Iinade d tin111 0), b(lte
freq ient adL101 di '0 lin fne l ata, andl in soii iC cases, by t he reitios al ot ited unklan ittat era I igo re -1 provides ail i ndica ion
of' thle way ill which the file is built up, and hie I1i.1"1 ('o1Nsersion staige 11s in IUded to em phaIsilC thle nie, ess: t y for adptn
aI standard dazita form it t ~he n a set of elIcinc nt', of bibliographik ILiforiatiolt i, put t oge thei to formn a record, or itern, inl
a datal base tile, each elemlent beconies a field inl that reL or d anrd in ust be inp ist ao ording to strict rules inl order to
con formn to the standard formiat kI a iforia t rn ILare re fe~red to inl paragraph%11 4.0 and .1. 7. ,nd a typical data basL file

~~foria t is similar to the mnain bibliogra phiL record shoss nt iii IFigure 5. Ot e a dlata base I orna t htas beena e'ta blislied it
cal h-. v~sery costly to chtange it inl ordler to i nclutde additional e le men is. but ton ersio oin 01 ie foriaI. l, tnaiiiing tlie
basic bibliographic Ldata fields ill a s~peci1fic sequence. to another inl s It L Ii tihe sa ite lenten tsa.lppear iii .1 soinelC l
di fferenmt formn o,- diffIerenit ordler 1 ei the stiandard d at~ a).ase forina t adopted for (iC ei I% i relatIis-C f s ra ightlorssa id
it, a coipt itr con C\1 I ius ,t single dlata base :,nl be in1tde up of inf oriat ion dens ed inl nIi in raabeorin f roin
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14 METHODS AND EQUIPMENT

14 METHODS AN]) EQUIPMENT (12982703]
T73-01367 AERE-i4-256

Atomic Energy fes.Est.,11arwell,UK
MET11ODS OF SPECIMN PREPARIATION IFOR TRiANSMISSION 1EC'ON14-2 Laboratories, Test Facilities and Teat Equipment MICROSCOPY

lierper.E.A. 10.1972 22pp lirer
1295-2703) Availability: H0(S0 £0.50

173-01053 AER-BID.181 A range of materials have been #£xamInod In t,=o !abu~a1.or:
Atomic Energy iRes.Est.,iarwellUE resulting In the development of tectr.±que& :or p ,reparationr

LIQUID CRYSTALS FON NONDESTRUCTIVE TESTING of thin films for transmission electron microscopy. Apparatus
Wall.ii.A. 10.1972 11PP 78ref for obtaining thin areas In ceramic materials. by grinding,

Availability: W0(O £0.50 olectro-polishing methods, and ion-beam thinning are described.
This bibliograph-y has been compiled from the document Suspension methods for sub-micron powders, rolling techniques

collection or the Nondestructive Testing Centre Information for use on pure metals, and the use of the ultra-microtone on
and Advisory Service and covers the period 1963 - 1971. It biological material are briefly dnscribed.
Includes papers on liquid crystals an their application, par'- Indexing Terns: *Electron mIoroaoop7/*Specimnsjb1ology d
tioularly In the field of nondestructive testing. References Thin films
are listed In chronological order and are followed by an author
indexin. em:*~qi rsas.onetutv et. 19-73

Bibliograpies 773-01411i

National fti'hsal Lab. ,Teddington,Mddx. .UK
ASPECTS OF WCI'K ON THE PRIMARY STANDARDS OF MEASWnIMENT

[1296-2703] 1wrhJV Dean,P. 1972 17pp 5ref
T73-01159 APCRL720278 Availability: TRC £0.50

Afr Force Cambridge Rea.Lebe.1ansooa PieldNas.,US& Discusses: time and frequencyl length; electrical standards;
EARTH NOTIONS AND THIRN EFFECTS il INERTIAL IHSslul(ET temperature; mass; fundamental constants. (ln;Proc.RSE(A)LVol.
PERFORMANCE 70No.12,17/2

Gray.R.A. Cabaniss,0.H. 4i.1972 63PP 57ref Indexing Terms: *Metrology/*Standards/Physics/Physicr
Availability: TRC L1.20 A1-SURV-GEOPHYS..239 laboratories

The purpose of this paper Is to delineate and explicate the
effects of earth motions on Inertial inatrzient performances
to examine methods for reducing those errors Induced by the (1300-27031
earth motion environment, and to emphasize the need for T73-01i414
expended research along these lines. National Physical Lab. ,Teddington,Vddx. .0K
Indexing Terms: *Earth movements/Inertial guidancettnertial TENSION-CC*PRiESSION STAGE POR A SCANNING EIXONMICOSCOI'E
navigation/Oyrou-cop e/Eartb orustAnstrzont ohareoteristioa/ Electron Mioroscopy,5th European Congres1972
Envir'onmental motions/Instrtuent performance/Aoouraoy/Performed Thoaas.K. Breakwell.P.R. 1972 2PP
standards/Earth rotation Availability: TNC £0.50

During the dynamic observaticn3 of specimen ma o-lals under
strain, the jaws holding the specimens apply strain equally

Two-single-columrn pages were laid side-by-side tinder tile camera and photo-reduiced
to 75% of tile original size.

Heading and sub-heading strips were added as required before each page wvas
photographed.

Fig.2 Double-columnn page of text fromt abstract journal
[tape-typewriter) - TRC 1973

a vainety of sources. Attempts &,ontinue to be miade to enl~lurage data base produuers. parthiularly those wvorking inl the
fields of scienie and tetuhnology , to adopt a standard formiat at sourte, but expmnene indicates that such principles tend
to 'Je.omet ponderous and inflexible in practic.e. The MIARC (MIAchine Readable Cataloguing) sy stemn was developed by
the US Libr.iry of Congress andi the British Library to prov ide for thle international eXcl~ngC of bibliographic- information
andl tiis is probably the most notable example of a standard dlata format.

Although large disc. stores kan provide diret accczs to vast quantities of bibliograpiliic information whlen hield oil-
line, it 15 usuial for the latest &accessions to loe in the greatest demiand by information users. This leads to tile concept of
"le gels of storage" whui can be applied to cift useful econies. The latest informaition "ian be held oil disc_, with thle
older informiation whichi is less in demiand being available oln magnetic tape ready for transfer to dlisc, in response to a
spec.ific. reqtust. Users of sudi sy stems are expected to defin;e a range of dates wYhen requeIsting information, and any
charges made for transferring data fromt tape to disc_ andi back again to tape are reflekted in the overall costings.

3.1 Storage of Data Within thle Computer (see Glossary of Termns)

When setting out to define the optimni s~zc of anl individual rec-ord vvitliin a disc. file, it i-, essentiail to take aoumit
of the baskt hardware design. An ICL I1900-series -omiputer, for instance. uses a 24-hit 'wvord', a I128-wvord 'block', and

A btckets' c.ontaining I , 2 4 or 8 blocks of data, andi to ajIlieve e.cononiy in thle Use of storage space wvithin the miachine or
its peripherals it is advisable to set uip files of suchi a size that they fit losely wvithin these boundaies. Tchlniques lla~e
been developed for ,omnpressing tile da ta in digital formn% wit hinl ink:iv idual records to av oid wvaste of space. h)u t this
procedure is not so effective with text as it is vvith iles of numeric (data.
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SUBJECT INDEX 5

$USIECT VEADIN41 TITLE TIC ACCESSION NO. LOCATION

COMPUTER PROGRAMS
CONCEPTS INPRGRAM TESTI]NG T?3:Ui67S. i1B2-ZUO
so TVARE FO DVISORY CONTROL OF TVE NATIONAL TRANSMISSION SYSTEM T?7 39. 1178-2703
STRESS, STABILITY, Ai VIBRATION 06 COMPLEX SRANCHEO SMELLS OF REVOLUTION. A,4ALYS T?3-OiZbZ 1391-2703

COMPUTER SYSTEMS PROGRAMS
FACTORFINDER iI VERIFIED SOFTWARE ARODUCTS, A CATALOGUE T73-01734- 1176-2703
WORKLOAD MODEL ARD MEASURES FOR COMPUTER PERFORMANCE EVALUATION T?3S*'t8A Il85-2703

COMPUTERIZED SIMULATION
MULTINETMOD-MULTITRAIT VALIDATION OF A DIGITAL SIMULATION MODEL T7S-00591 1051-2703

COMPUTE(S
APPLICATION OF AN ON-~LINE COMPUTER TO PHYSICS EXPERIMENTS IN ZEST' T73-01554 1324-Z703
COMPUTER COURSES - POST GRADUATE AND FIRST DEGREE T73-01371- 11&0-0703
COMPUTER COURSES - QUALIFYING T73-01872- 1181-0703
COMPUTERS IN OFFICES 1972. MANP~OWER STUDIES NO 12 T73-Oibi3. IM7-2003
INSURING A CIOMPUTER SYSTEM 173-U1870. 1183-1703
MINICOMPUTER APPLICATION (APRIL 1997-jULY 1V1 T73-01155 1173-2703
OPERATING THE RADIO DEPARTMENT REMOTE COMPUTER TERMINAL EQUIPMENT T73-00566 1169-0703
PAYE AND COMPUTERS, COMPUTERGUIDE 5 T?3-01800. 1184-Z703
VALUE-ADDED TAX, BOOK T73Ulbl- 1046-Z703
VALUE-ADDED TAX. BUOOK 2 T73-0188 1047-4703
VALUE-ADDED TAX, BOOK 3 173-01088. io~g-elos

CONCRIETILS
USt OF ACCELPMATED STRENGTH TESIS FOR THE SIT CONTROL OF CONCRETE T73-OIS91 i195-t?03

CONICAL 0O01ES
MEAT TRANSFER AND SFJRIACE PRESSURE MEASUREMENTS OR TWO COhICAL WINI.S IN FREE FLIGM T73-00249 1347-0703

CON SO LE S
DEVELPMENT Of GRAPhIC AREA DISPLAY$ FOR ASW ATTACK MANAGEMENT SIMHULATION VUL 1 0I T73-0il6d 1316-4703

CONSTRAINING
RESTRAINED COLUMN DESIGN T7S-0155 I850

CONSTRUCTION
LIST OF PUBLICATIONS UY STAFF OF STRUCTURAL ENGINEERING DIVISION OF BUILDIN. RESEA 073-01)52 1287-200
STRUCTURAL PERFORMANCE EVALUATION OF INNOVATIVE BUILDING SYSTEMS T73-01511 1285-2103

CONTAMINATION
CUNTIMINATIO. PROBLEMS WITH SPACFCRAFT (IN BERMAN) T73-016131 14U2-1703

The0 inKdexes to each issue of tlile abstract jouiml were printedt ill tipper case oil anl ICL
I 900-series computer and plloto-redluced to about 60% of thle original size to fit
convenliently onl tile page.

Thle iniput to tile computer was the punichled paper tape created by tile talpe-typewriter
as tile main text of thle jounial was being typedl.

Fig.3 Extract from sub~iect ind~ex ThIC 1973

Ideally, tile abstract of each report leld Ii tile tiata base shlould formi part of tile record, but this call inicrease tile
record size from, say 4UUO cIhatrctiurs to miore thlan 1500 chlaracters for the Ilorual item of bibliograpihic inlformlation hlid
Ili a~ll s I Isysteml. rhuis it is Consiticrationls of field size. record size, aind file size MIIci exercise a funldanmental inlfluenlce
uponl tile practical and finanlcial feasibility of any dlata base.

It hlas beenI poinlted out that ST1 da~ta bases are mlostly built upl of regular inlcremenlts of data. Tis is quite a
collveilleit arranlgemlenlt, sIIicv it keeps tile latest informationl, %vhji It is genecrally most ill demlanld. ill tile most5 accessible
positionl Ill(tie total tile. I bolding a dat'l base in cllroilologiLll order .alls for reliable mlachline lield indlcee to facilitate
access by subject, auithor. report numuber, etc., aind this makes tile 'weedlilg-out' of indih idual rep~ort references a %ery

complex mlatter.

3.2 The0 Conlputerised TheLsaurus

Comuputerised Inf~ormationl retrim.,, systemls b~ased uponl a dR tionary 01 appro~ cd inkde\ing terills tdestriptors)
require a ilacile-readable thesaturuis to fiwlitate subjet scarirtles. Figure 0 sllT%s I ll estract froml the I J(. IlhesaurusK ~ ~~~~ot igiIneerilg & ScientIfic I erini I S4 ), ild utlike (lie dlata base itself, the thesauirus file ruieprodLreorgaisa
Ia,)n wvith ternis of various kindsz bein~g aided. jillen~ded or deleted It sI,. kimvmvnt to .ontrol Ilese *lcti~ ities k~ holding

K t~~le master tile oil puillehed clards. anld I .gu re 7inli%,a tes tile prok. 10d ur ru pdatI1g such a file \W1 itII so4 '\re designied
to ellsure that additionlal termls are posted correctly , I.e. are added not onl a ilwa% main tertm, but list) .1% broader or
narrower terms, suitably anllot.lted, unlder their rele% .int numi terill leadigs Coideralble Inltellectuall lilters CntiomI is
required to ensure that eacl ne0w term is fully integrated linto tile tllesaurus and a1 sy steml of codles, to be pllildhed Into tile
cards iii additionl to tile text, calie used to enlable tile updaite programn to mlake tile ,lllelldilemL .. required [hle
hlandling 01 alterations to and deletions% froml thle terms ill t(lie file is generally siiupicr thanl mlakin~g adiditions, but pr"~ ise

planning is required to keep' tile tlleslurus ile uip-to-date, and a1 om1plete update runl is nekessary at regular iiitern ,ls wheni
a chleck is also mal~de to ensure that t(lie latest set of interpreted pulkied .arkt% is torre~t Onl lin. updating from .1VD
terinlal is feasible, but( it is genlerally less reliauble because of tile greater possibilit) of hlumlan error
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Field Field Size
Number (Characters) Contents

1 4 Main Subject Code
2 ?3Z Accession Number
3 25 Originator's Reference Number
4 25 Agency Reference Number
5 5 lvcrement Number
6 ISO Originator
7 300 Title in English
8 190 Title in Original Language
9 300 Conference Details

10 25 First Author
11 25 Second Author
12 9 Date of Report
13 17 Pages and References
14 29 Contract Number and Period Reference
15 25 Project Number
16 25 Other Reference Number
17 25 Availability and Price
18 25 Further Reference Number
19 2091 Abstract
20 565 Indexing Terms

4000

Notes:

I. Maximum record length = 4000 characters
Average record length = 1500 characters

2. Each field size includes the end-of-field marker.

3. The field size quoted for Field 20 includes all sub-field markers and the
end-of-record marker.

4. If the document is a translation the title field (Field 7) will eid with til
identity of the country of origin abbreviated as necessary and held
between brackets preceded by a sub-field marker.

Fig.5 Main bibliographic record (input file structure)

4. THE IN-HOUSE COMPUTER

4.1 Initial Preparations

4.1.1 The Feasibility Studi, is the essential pre-requisite to any computer-based STI system. )epending upon tle size
of the installation and the time available, tile study should be carried out by an individual or a small team with experience
of the organisation and management of office procedures but with a greater knowledge of the implications of. and
opportunities for, the automatic processing of textual data. Consultants from outside the organiation affected should be
expected to confer with management at frequent intervals durig the study to ensure that the plans develop in the right
direction. 1, cases where the computer is being installed to take over or extend operations already being performed by
manual methods or by some form of basic nie:hanisation every step within each activity must be p ecisely documented
and fully unuerstood both as a separate function and also as it affects other operations within the total system. Careful
analy-;s of this kind can show tip ways in which current procedures may be improved, for it is often found that activities
which are unneessary, uneconomical or redundant have been alowed to become an accepted part of the sysiem. Thus
de!ailed systems analysis as a prelude to computerisation can prove useful even if the actual introduction of the computer
is delayed.

4.1.2 Special Accomttodatton Careffl planning is needed to ensure that the special accommodation required to house
the computer and its ancillary equipment is r.ady on time. A frequent source of delay is the creation of the controlled
environment needed by tie larger machines (generally those with more than 16 000 bytes of core), although many of the
nmini-computem referred to in Chapter five will operate satisfactorily in the kind of air-conditioning which is found in
modern office accommnodation. In most cases it vill be necessary to build some special accommodation or to carry out
modifications to an existing building, and it is wise to start on this part of the overall task at the earliest possible time
andi to monitor progress most carefully. As well as the machine itself there must be accommodation for computer
opcrators, programnins and data preparation staff, ,all of whom must be recruited and trained in good time. The cost
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of introducing a computer is such that it might prove uneconomical to let the machine stand idle, so that tile provision
of a rest-room and a simple kitchen should be considered at an early stage in order to facilitate shift working.

4.1 3 Back-up facilities - Although the computer aspects of STI handling are highly specialised in many respects, means
should be sought of carrying out as many operations as possible on an alternative machine in the event of a serious break-
down. Subject to security considerations, this objective can sometimes be achieved by setting up a system of mutual help
between the STI organisation concerned and a research establishment or similar institution vhich has a computer of
suitable size and of the same manufacture.

4.1.4 Internal reorganisation - When the main constraints of budget, scope and time-scale have been laid down for the
computerised system, it is vital to set up procedures for regular communication between the ,ewly formed Automatic
Data Processing (ADP) section and the internal groups most affected by the inevitable function re-organisation which will
take place. A functional chart which could apply to an Information Centre is shown in Figure 8, and it will be seen that
liaison is necessary at all levels of management. This is particularly important where the new system is to be super-
imposed upon well-established procedures with the object of ultimately replacing them. If the first output from the
computer can be shown to bring about an obvious improvement to an existing operation, or to create a new product
which fifils a long-felt need, then those members of staff whose daily wor!. is to be affected by the machine will be more
likely to take a sympathetic view of subsequent developments.

4.2 Input File Structures

It has already been pointed out that the computer storage of bibliographic records which include abstracts can create
problems of capacity and cost. These problems become greater if an attempt is made to store the complete text of reports.
but they are not altogether insoluble given adequate resources, and advanced systems of this kind will be referred to when
considering the implications of information retrieval later in this chapter.

There are mary types of file structure which can be used to hold bibliographic records in the computer, but there
are two basic kinds which will be described in some detail. The ideal system will probably incorporate aspects of both and,
as knowledge and expertise develop, refinements such as data compression techniques can be i troduccd.

4.2 1 Vie single bibliographic file - Provided that there are adequate resources, it is quite possible to store all the
bibliographic information which is to be processed in the form of individual records in a single main bibliographic file.
The research report literatur processed by the Technology Reports Centre of the UK Department of Industry is handled
it this way, and it is against this background that the more generalised systems described in this chapter are defined. A
typical record is shown in Figure 5, and it can be seen that it consists of twenty fields, including the comr.lete abstract,
arranged in a manner which is dictated by the need to display the various elements in a convenient sequence on the VDU
screen as the data are being input. The average length of such records is about 1500 characters, but the system should
allow for records up to 40'90 characters in lergth.

An important factor governing the sequence of the fields in this type of system is the inaximum number of
characters allowed in a single line of the display, remembering that cach space s counted as a character. Many VDUs
have a line length of 80 characters so that, for instance, the two author fields, the ,-ate and the pagination information,
which together occupy a possible maximum of 79 characters inclusive of spaces will fit conveniently into a si,:gle line of
text (see Figure 9). The software is therefore designed to accept these data and store them in that order. On the other
hand, the originator field, known within many systems as the corporate author field, can contain up to 150 characters
but rarely exceeds 80. The software will therefore handle as many lines as each field requires at the input stage and
provide the correct display format when called upon to (1o so.

Experience within TRC iihs proved that there ate no serious information retrieval problems created by restricting the
number of authors identifietI in the input file to two. The field sizes throughout the record are rarely found to be
inadequate, and it has betti shown that, for quick reference purposes, most reports can be identified by the first thirty
chara.aers of the title.

Certain fields within the record will inevitably contain sub-fields, i.e. discrete elements within the field which must
be flagged for use by the software for special purposes. The indexing terms (descriptor) field is constructed in such a way
that the individual terms can be ext:acted (see paragraph 4.7.o) and listed for i.ifornation retrieval purposes. Each
descriptor is, therefore, a sub-field and is separated from its neighbour by a code, the oblique (/) in Figre 9 which is
recognised by the software. In the example shown in Figure 10 the question mark (?) forms the field separator and the
left-hand square bracket (1) is the record separator. The decision concerning the number of records which will constitute

-- an incremental file will depend upon ., vide range of factors, the most important of which are the average number of
documents passing through the system in a given period (say a week), the average size of bibliographic record, the average
number of records per printed page of the announcement journal, the required frequency of journal publication and the
optimum number of pages per incremental issue of the journal. The data handling capacity of the computer and its
peripherals will also be very significant, but the adninis, _,ive decisions involved in th-se aspects of the total task of the
STI system will have been taken into account in the course of the original feasibility ,tudy•
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I RC Accession volume & illue
Number o & biut

colporoce RepelslR& lt,,,
AIS t Number Me 1loc

T78-0119 f-5-E70
Wanrren Spring Lib. ,Stovennge, lierts. * UK

SOLVENTr EXTRACTION OF NON-FERROUS METAI~ A REVIEW 1975-II976
Fief, I. S 19 7 62dN4rf--~UItt'e of

reole se

Rteseairch anti development In the field of solvent extraction of non-forrous
metals for the p~rlod from Into 1974 tc the oend of 1976 Isi reviewed. 'rie
review Is brokent down Into sections for Individual metals. seeondanry isionsls

Ava lilIt axndi wastes. acid extraestton iproceflsoc, arid two special sectiono oilnmiissganessi
X' mo:Islos rind platinum group mnetpa. A feature of the review to the Increasing

~' degree of commorcialisatlon of thle process of solvent extraction. [i every sector
of hydrometnlorgy thus ranking It now one of the most Imrportasnt meotal 3oparation
p~rocesses In wet chemical processing.

'Solvent ext ract ioti/*Rlow /Ilyd roiota.Ilu rgy/# Non fe rrous a otaIWv/07D/M a--,r,/1 IF/71N/99F/ lscss

bidexinig termis

o EJC-TES'r thiesaurus tormis for subject
Index N~

9 ot!.err EX-CTEST teriis

e non-EJC-TEST terils()

* Cosati code used for locaition In Rl & D
AI3SrACTS (1/)

* other Cosatt anti NTIS codes()

llg.9 A typicail abstract

05B?
T78-6188? BLRD-5416?7 3809?

Eritish Library Lending Div. ,Boston Spa,Wetherby,Yorks LS23 7BQ?
AUTHOR-PUBLISHER RELATIONSHIPS IN SCHOLARLY PUBLISHYNGM?

Mann, P. 11M? o2.1978? 8,3pp????
BLLD? ?

With the help of fLive ...cholarly publishers, seventy-,two books were examined
10 C from the viewpoint of both authors and publishers to find out how they came

to be written and published. It was found that publishers' ediihors are
themiselves very active in seeking ideas for new booksm avi the scholars who
act as their series editors, consultants and advisors form a very ir,,ortant
communication network linking new authors to publishers. Eairly contact with
this network can help authors greatly and save unnecessary work and possible

C, disappointment.?
C *Publishing/*Authors,/Iducation/Books//05B/?

C,

Fig. 10 liliiograic iirecord dlislal.yed witliconitrol codes

Izach Incremni'tal miain b~ibbographliL1 Mie IN terIniii~it isy it Unique ibOkI, s ,.N A ktotibe lef'ihand square l'rackekt (11).
and is handled as an entity In the systen right through to (lhe stage at wlu-h it i% uised for the printing of tcxt and inde\es
ile dlata fields and control codles are then -subje.tctd to spetial software whidh uon~ ens the ile to (lit torniats required I')

tile (latea base programsand the incremental file heconles part of thle total data base system.

-1,2.2 Parale film~ A tis ftill al ternatIive tot the main bibliographi. rile is thle %N ste 0parallel fir. h simplestI
aipplicatioll of tis systeml is to hold% all fields cCi~et thle ablstra..t in one ile tthe Reports File) axid to holdaMlstracts ouly
idlentified by the In-house document aLcessiol mIunine, Inia parallel file (tle Allstra%,ts I 1il) T'he Repiorts F'ile will be
quite compilact with cachl record Lontalng 200 to 4100 diara'ters In tile systeill shown in l'igure. I I.and it wvill have
mnany uses within thle total systeml, phltiwularly for oseepn'adother manaigement purposes, e g tile control tit
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dociument issues and periodic statistics on work progress. Printing and display programs wuch call for abstracts will need
to have the capability of linking in with the Abstracts File when complete bibliographic records are required.

The need for absolute piecision oi the part of the keyboard operators who create the input file is particularly signi-
ficant in the case of those fields which hold reference number information, since a mis-quoted number can make a

document irretrievable within the system. For systems employing punched cards or puached paper tape as input t is
usual to key tlhe data twice using different operators and then to compare the two sets of codes autumaticaily.

The systems being described here, however, are based upon direct input from VDU terminals with single keying, it
is then feasible to write alpha numeric and character counting c.hecks into validation software to protect the input agahist
errors in fields which are susceptible to inaccuracies of this kind. Those fields which contain textual data car only be
properly correted by proof reading and text editing. Fields which form the main entries to indexes are particularly
sensitive to keying errors, and this is especially true of the Corporate Author index based upon the Originator field. The
slightest textual error, such .s misquoted atbreviations or the use of incorrect punctuation will, if undetected, cause the
computer to create a new heading identical in all other respects with the proper heading, thus impairing the a..uracy and
reliability of the index. There is a strong case, therefore, for establishing a master file of originators as an authority file
cross-referenced to the file of bibliogaphic infoirnation, so that the keyboard operator needs only to insert a ,eference
number in the originatur field of the input file, leaving the software to pull out the corresponding corporate atthor
information from the master file when a complete record is required.

A six-figure nt, mber, representing up to 999 999 different corporate authors, is considered sufficient for indexing
purposes in the parallel file system, and it is far easier to apply a visual check to such a number than it is to proof-read the
complete corporate author identity with its array of capital letters, special punctuation and abbreviations.

The system of parallel files could be extended to cover personal authors also, but such developments ,an gentcrally
be regarded as refinements.

4.3 Storage File Structures

The software which is used to count the data fields and to validate such fields as the accession number, main subject
code and date in the single main bibliographic file system can be extended to re-sort the data eements when they have

been corrected and to eliminate unwanted spaces from the record. Figure 12 shows a typical storage ile, arranged with
the main sort fields (main subject code, accession number, originator's reference number and related document numbers)
at the top of each record. In most cases the first operation involving the storage file is the printing out of an increment
of the semi monthly announcement journal, and a sequential number (record number) is generated by the softwaie for
use as a control within the suite of programs which creates the printed output for each .,,.renient. The record number is
not normally displayed.

Systems which employ parallel files for the storage of data can only operate efficiently if the data elements which
make up the records are enhanced by the addition of special control codes (keys) and links at tile dlata preparation stage.
The software which controls the files will then recognise the keys and links and use them as pointers to the data elements
in the various files when it is necessary to assemble records and display them in specific formats.

4.4 Output File Structure (Fig. 13)

The principle function of the Output File in STI systems is to display bibliographi, information either oi, the VDU
screen or the printed page. Thie structure of the VDU displays will be descnbed in paragraph 4.5 (Data Preparation), and
the structure of the print file used to create the pages of a typical announcement journal will be referred to in paragraph
4 18 on printing. A variety of other cutput formats is required for data validation purposes and to provide brief details
of the documents passing through the system for various housekeeping functions, so that it is important to ensure that
control codes are retained within the te. t to provide keys for data selection and display. Programs can then be provided
to list any individual fields or combination of fields for work-flow contiol purposes, e.g. from acesbion numbers only to
the main bibliographic record complete with the symbols which represent the control .odes. This latter feature is
particularly important in a system which prepares output on magnetic, or punched paper tapes for photo-typesetter.

4.5 Data Preparation Systems - General

Reference has already been made to the use of pun.hed cards and punched paper tape as input to STI systems, and

there are specific areas in which these media can be employed to advantage. The modern in-house .omputer generally
lends itself to input via visual disp!ay units however, and there are great benefits to be gained from the instant display ot
text on the screen as the data are being .aptured in machine readable form. The same bioad rules governing the structure
of the data elements within the record anti the structure of the records within the file will apply whatever data prepara-
tion technique is employed, but the trend is towards entering data dire.t from VDU terminals, and it is the essential
features of this type of system which will be described in detail.
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Mlaximumn
Field Field Size

Numb er (Chanracters) ("munzts

0 4 Record Count (Trotal niumber of characters in record)
I A 4 Reco-d Numhbr

4 M~z u'tCZ)(IC
230 Accession Number

3 25 Or-iginawor's Xef.c-en.Y Ntimber
4 25 Anency Ri~uc c Number
5 25 Project Noynber
6 25 Otther Reference Numibor
7 Z5Sr~e Ruf~lreirc Number
3 29 Conf.:act Number and Period Reference
9 9 Date of Report

10 U' Pages and References
I I Zs First Author

12 25 Second Author
013 25 Availability and Price

I -A 5 Icrement Number
15 ISO Originator
16 I".00 Title inl English
17 300 Title in Original Language
Is 300 Conference D~etails
19 201 Abstract
20 565 Indlexing Terms
20A I Record Terminator

Fig.lI Typical storage file structurc

Field
AMumber Cor ;cn ts

0 Record Count (Total number of characters in record)
I Main Subject Code
2 Accession Number

3 Originator's Referonce Number
4 Agency Reference Number
5 Project Number
6 Other Reference Number
7 Further Reference Number
8 Contiact Number andl Period Reference
9 D~ate of Report

10 I'ages andl References
I I First Author
1 2 Second Author
13 Availability and Price
14 Increment Number
is Originator

10 Title inl English
17 Title in Original Language
18 Conference Details
19 Abstract

20 Indexing Termis

4.6 eKey-to-disc Inpu! fromi Termina~ls Linked to an In-house Computer

A tpicl ky-tdis daa peprtio~stem is illustrated in Fiue 14 and I 5.1The "Data Prep Room" in which the

input VDIJ termina~s are housed should be carpeted, qutiet andi comfortable to prov'ide the operators with working condi-

tions in which, they can carry out their very exacting work with the minimum of distraction. It is particularly important

to arrange the lighting in such a way that eye-strain is eliminated. Ideally the D~ata Prep Room should be near enough to
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the main Compute Room to enable tile VDU terminals to be wired directly into the machine. Where the document
flow is sufficient to justify the use of a cluster of VDU's it is a good principle to arrange the terminals in pairs so that two
adjacent operators can take it in turn to check each others' work.

The recording of the bibhographit. data defining each document whilh enters the system is controlled by means of
a Data Entry Form or Document Pri-oessing Sheet (see Figure 16). The preparation of the form can be entirely manual
or partly by computer as described in paragraph 4.22 which deals with housekeeping and stock control. The form travels
to the Data Prep Room with the parent document and, to minimise errors of transcription, as much bibliographic
information as possible is copied by the operator direct from the title page of the report. Each day's :nput is treated as
a unit for control purposes, and the Daily Input Fii is built up on disc as the complete bibliographik data defining each
document are keyed in.

4.7 The Data Fields

Referring to Figure 5, it can be seen tat most of the data fields are self-explanatory. The general considerations
which govern the structure of the data within the Input File are referred to in paragraph 4.2, but some of the fields have
special characteristics which ar worthy of note.

4. 7. 1 Field I Main Sublea Cude. This is the three-character code assigned by the document analyst at the abstracting
stage. The code is ,ross-referenced by the software to a parallel file whith contains the master list of the subject headings
and sub-headings which has been adopted by the STI system a. a whole. The list of COSATI)'NTIS codes has been found
to be dependable in this context, and the brief but precise statcmi.nt of subject identity which constitutes Field I will be
found to have a variety of uses in the STI system (see notes on Field 20).

4. 7.2 field 2 - ALtesstwn Number. This is the number given to the document when it becomes part of the total store
of resea ch report literature. It is usual to employ a system which numbers the documents sequentially within the year
of acqui i ir, so that each annual series begins with the year's identity followed by document Number One.

4. 7.3 l'eld4-IAwtement Number. It can be assumed that the original Feasibility Study (see paragraph 4.1.1) or
existmngiractice will decide the size and frequency of the issues of the STI system's announcement journal. The contents
of each issue of the journal will form an increment of the total throughput, and the decision concerning the number of
issues tolbe publied Irra year will depend upon the quantity of reports handled, the rate at which they are processed,
the optmnum journal size, etc. Twelve monthly issues may coi.veniently constitute an annual volume and be numbered
accordingly, but it is advisable to introduce multiple volumes in a year if more than twelve issues are to be published in
that tim --A- convemontirrangemen4s-to assign twenty-four or twenty-six issues iii a year to two volumes each of twelve
or thirtc en inrements, and the increment number shown at the top right in the example (rig. 10) would be used in such
a systen V3.09?.9sJacreiient %oj VQluime -8).

4. 7.4 fields 10 and I I First and Se-onXfAtlor. These fields are formatted to suit the requirements of the software
wich c eates-tlie-AuthorIndex,.e.he.surnamefirst for ease of sorting into alphabetical order. There need be no restric
tion on fhe number of initials allowed provided that the total pernitted field size, intluding spaces and punctuation, is
not excded. . .

4. 7.5 ~ed-12 - Date. There are many ways in which dates are traditionally expressed, and the method shown in
Figure 1IJ is a useful compromise. Sufficient dating precision is achieved by quoting only montl, and year, and the all-
numeric-,presentation-is-clear and-relatively easy -for checking by means of the validation software.

4. 7.o 4teld 20 - Indextog Terms. These can be in the form of keywords (alpha) or subject codes (generally alpha,'
numeric) and the softwar shotdd be designed to t4~e ac~ou: or multi-word terms, provided that they do not Exceed the
maxiinuibl1gtkallowedfothtlsdndjxd~ualdesipjor.. A4Iua,\iniqin length of forty Lharacters has been fount to be
generally acceptable, only pteseitingiproblems to the document analyst when he is dealing with complex chemical
compounds, Fiae 26;s aivided into subfieldb (groups of descriptors) by a main sub-field separator which is a double
oblique !ilin the exampleshiwn in Figure 10, and into sub-sub-fields (individual descriptors) by the secondary
separator whilh is shown as a single oblique (/'). This arrangement permits the software to separate the key word. and the
subje.t codes-for-hsting purposes and,.aLthesame-time,.t0.give-equal status to.vecr terni used, be it alpha, alpha,'ntmeric
or numeric, for information retrieval purposes. The pnted Subject Index will be based upon the terms used in rield 20.
and it has been found convenient to designate some orall of the first five descriptors as Subject Ileadings The Indexing
Terms field begins therefore with tip to fivc. descriptors which are asterisked to enable the indexing software to recognise
them and copy them over to a special file for use as headings in the Subject Index. Thus they are used both for infornia
tion retrieval and for printing purposes. There are other special kinds of descriptor sud as the "Identifier" which has
value for retrieval purposes in relation to a specific. report. but is not required in the thesaurus. In the example shown in
Figure 9, identifiers are marked with a cross which enables them to be givei, special treatment by the pro,.essing software
Where the COSAIII'N uIS system of subject classification is adopted, the first alpha-nuieri _ode follow ing the sub field
separator is designated as the Main Subject Code and is copied to the top of the record (Field I in the example shown)
where it exercises important control functions in the system software (see paragraph 4.7. I).

. . . .. . .. :" .. .. . . . . - . .. /! . . . . .... . .. . . . . . ~ d . . & . . .. < .. .. ),
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4.8 Separator Codes

It is essential that the codes selected to operate as sub field, field, record and file terminators should never appear as
characters in the text of the bibliographit re.ord. A typical function of the sub-field separator (,') has been described in
paragraph 4.7.o, and the system shown in rigure 10 uses the qiestion mark (?) as field separator. Records and files are
terminated by a single left-hand bracket ([) and a double left-hand brac.ket ([[) respectively, and .are should be taken
when choosing these very signfiLant Lodes to tnsurt. that the) an be printed by the system for validation purposes and
that they do not have a unique function in the system software provided by the omputer manufacturer. A well-designed
validation program widl test for the presence or absenLe of separator Lodes, and will reje%.t any records in wlhich these
Lodes are improperly used. In the system cLosen for the purpose of illustration, a record having data in all twently data
fields is a very rare occurrence but, nevertheless, every reLord must contain twenty field separators in the correct
sequence if it is to be accepted. The presence of adjacent question-mrks indiates that, for the record shown in Figure
10 there is no information .resent in those particular fields.

4.9 Keying-in, Validating and Correcting Data

Textually accurate input is essential for the creation of consistent output which will, in turn, provide the user with a
good impression of the dependability of the STi system as a whole. It can be deduced from Figure 14 that the data can
be validated seven tines under the TRC system, twice at the VDU as the data are being "aptured, twice by software using
the Validation Program, and three tines from text in the formn of omputer print-outs which can be created each time a
sorted input file has been set tip. It is essential that the text editing software should allow items of bibliographic informa
tion to be called back to the VDU screen from the Input File in response to keying in the appropriate accession number.
An acceptable working system could be based upon a 2000-character VDU s.reen. an Input File made up of conplete
bibliographit, records of tip to 4000 .'aaracters each and a sc-reen format created by the keyboar,l operator to resemble
the layout of records on the ultimate printed page. The keyboard operator, working from the Document Processing
Sheet tFig.lo) and the parent document, enters the data in the corret sequence. observing the rules governing the forauat
of each field, and inserts control codes as required. At the end of the rccord, or haling filled the screen with data in cases
where the record exceeds 2000 characters in length, the operator reads the Lontents if the s.reen aad corrects obvious
textual errors by use of the edit features of the data prep software. laving coimpleteu this first validation, the operator
clears the screen by depressing the "SEND" key whih consigns the data to thc Input File. It is important to easure that,
for records in excess of 2000 characters, the last line of text is retained in the VI)U buffer and display ed at the top of the
otherwise blank screen when the operator prep.res to complete the item by key ing in a second "page" or screen-full of
data. This line of text is frequentiy part of the abstra.t, anid this retention technique enables 1ie operator to maintain
continuity without risk of error. Th% Input Program will be designed to make the data from the two "pages" ompletely
contiguous in the file. Systems employing VI)U's with. say., a 1280 character .apacity (16 lines each of 80 characters),
might have to accept more than tivo screen-fulls of data per record, depending upon the maximum record size allowed
for at the system design stage.

laving incorporated one validation operation into the initial data .apture process, the se.ond validation is carried
out at the terminal by pairs of operators working as partners. It has already been ret.ommended that input terminals be
arranged in pairs and, if two operators spend the first half of the working day independently key ing tresl. itemns ito tle
Input File, they can exdange the n'orning's source documents and spend the second half of the day checking each
other's work. This is done by caling ba, k the records from the Input File by their a,.ession numnbers and pioof reading
from the screen. The day's work is then usubmitted to the Validation P1rogram in the omputer which. in a text handling
system, can only carry out elenentary lecks of the kind indi ated in p..ragraph 4.10. Records wlich are not acceptable
to the program are rejected completely and the related docunneats are set aside to be keyed in afresh with the next day's
work.

To provide the means of carrying out the next two stages of data validation it is neLessar to be able to print out the
day's work oil two-part contintous stationery, preferoly using a fast printer which works in upper and low\er kase,
printing all controi codes. Tlie data prep supervisor then reads over one topy, looking mainly for .onsistency of sty Ic and
recoi, content, while the editor of the announenent journal checks the other, ensuring the accuracy of lay out and
tecthnial content and also examining the .onsistent'y of indexing practice, etc., on the part of the infonriation scientists
who analyse the original documents.

I tire 14 refers to a system which creates twenty-four Issues of an allnoun.einent journal iii t%% o %olumes, each of
t ,ehe issues. on a year. rlTs system, therefore, is based upon a semi monthly production cy ,. and the output of the
various related groups within the parent organsation is gauged to fit within this requitement. The imiphiations of this
aspvct of SI processing are dealt with in detail in paragraph 4.09 but they are refeired to it this point tit order to
emphasize the need for ,o-ordinating the vanous activities vv Ihth make up the overall work pattern. .\t the end of each
data prep cycle a time is allowed for keying-in the final c-orrections and the incremental input file i.,s then run ,gaiinlt the
validation program vhiLi will list and reject any items which it cannot accept. The next stage is to print out the
cm.plete iLrement on t.hl high-speed printer and submit it to the journal editor who will see that the .orrc.tioiis Which
lie has previously requested have, it, fact, been made. The instntions can then be given to print the pages of the journal
or to create the magnetic tape which will drive the phioto-typesetter.
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Sever, sta~c validation may seem excessive, but the nature of the task is such that oppoitunity must be given to
check that those errors whi-Ji hiae been discovered have actual',y been corrected. It is only necessary for the keyboard
operators and the data prep supervisor to proof-read every word of the text in a system of this kind.

4.10 Operator Aids

4,10.1 'Free T) ping'A! ),k The data prep system so far described only enables the ,.omputer to assist the operator at
the validation stage, relying almost entirely upon human skill and expe icm.e to ,reate re.ords which are correct in every
detail. It is a characteristic of text-handling systems that the aids whici are provided by the computer can only be
minimal and, in the TRC s, -tem for instan.e, they are applied to the main subject code, accession number, increment
number, author, date and indexing terms fields. All of these except the author fields are checked for length t1indivdual
descriptors wvill have a maximum length, and the other fields listed above will have a fixed length) armd all except the
indexing terns field have a fixed format %hich can be checked by program. Each complete record is '.dnned to ensure
that the correct number of field separators is present, that there are no superfluous spaces m the text, and that the .ontrol
codes are on placed % here they are required to be. The software incoroorates a repertoire of error messages which give
the operator brief details of any errors found by the computer, and the program rejects faulty records.

4 10.2 'Controlled 7) ping'Mode The operator aids described in paragraph 4.10.1 apply to a system hich is based
upon traditional typing procedures. Such systems offer two advantages in that, by relying on the skill and a%.uracy of
the keyboard operator, the input control softwvare can be greatly simplified and the operator bs given a better degree of
job satisfaction, generally taking pride :n getting things right. It is quite feasible, however, to set tip a system N-ht ch

eliminates all formatting requirements at the input stage and expects the operator to simply key In strings of data inl
response to prompts on the VDU screen. A controlled typing system of this kind might display the nalmes of the vanous
data fields in "inverse video", i.e. dark characters on a wvhite background set tip in a local area of the sc.reen, and provide
advice concerning the inclusion of control .,odes (separators, etc) in the text as it is key ud in. The validation software,
which must be running continuously, can be designed to apply more exteriive checks than are feasible for the free typing
mode, and the detection of an error might be signalled by causing th label of the field concerned to flash on the screen.
Systems based upon controlled ty png of this kind, Which fill the ilnput file vv ith unfoilnatted strings of data, require very
efficient formatting software to facilitate proof reading and to ensure that the bibliograpli, records can be displayed to
suit the required page layout in the announcement journal.

4.11 Indexes

Three main forms of index are generally required for in STI sy tei v% hidi% prints a journal and operates a data base.
These consist of internal mahine indexes to facilitate procesing, printed indexes for pubhc.ations and subject indexes
stored in the computer for information retrieval purposes.

4 111 hlfad t in,Ltles The internal indexes used as aids in proessing the data are normally invisible to the operator,
fictioning onl) within the system software. As records are added to the main diskc file a disc index is built up auto-
matically, relating ea.h a,.ession number to the disc addre at \ luhJi its associated bibliograplu information is to be
found. The data files requirc frequent sorting a-id, by use of these indexes, it is onl:, the acession nliimber,'address file

liich needs to be sorted, thus effcting e,.onomies in twne and resour.es. When it is n"e.ar) for the complete records
to be printed or displayed, the softvirc refers to the sorted diskc index file hitch provides pointers to the required
bibliographic data in the unsorted main bibliographic file (see Figure 14).

• 112 l'rin ted ittle.\es rigure 17 sliowu a system of parallel files used for the %,reation of printed indexes for publica-
tions. A ty pical issue of an announenient journal wiould be indexed b, subject, author, report number and a,,esion
number, %N ith an incremental subject code itndex for control pt)rposes. \N lien volume indexes are produced, combining the
incremental indexes over, say , six mounths or a year, the repertoire might be extended to include title, ,orporate author
and conference indexes.

It is important to obsene that, v hein the input to the system is being treated as a serieb of data fields in software
terms, it is an alpha,'nunerik, sort based on the Main Subjet Code flk ll at th, ,.gimnmg of eah record Much enables the
records to be placed in their subjet groups. It is this operation % ludi set.N ul that part of the s stein wi,.h vill displa.

ithe bibliographic file for each in.rement in printed page sequeic. The sul,.,.t ,.odes are listed in the ktntents pages at
the begirnning of ead issue, along with the numbers of the pages uon vhii they can be found. To locate a complete
report reference of vhich lie knovs the accession number, the u.ci aceds ual) to be additionally avare of its main subject
heading and the number of the increment of the abstract journal in wlhi the item was announced, and he is qkickly
pointed to the page or group of pages in ,hih tiit mus appear w, re c is). The abstracts are arranged on the pnnted
pages in accession number order within subject group.

The report title, its main subje.t .ode and the related Increment number are the three data fields .omnloll) required
in every set of printed indexes, although It ma, be .onsidered that the title is redundant in the Report Number lnvlex
vviich simply lists all the numbers \%hich refer to a specific report against the main a,..ebston number of that rport.
Again, sorting takes place only on a smaller file wvhen setting up the anous indexes (see igure 17 ). Ea.I index file Is
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CONTENTS

Page
1. AERONAUTICS

OA Aerodynamics 1
OIC Aircraft 1
OlD Aircraft Flight Control and Instrumentation 5

2. AGRICULTURE
02A Agricultural Chemistry 6
02C Agricultural Engineering 7
02D Agronomy and Horticulture 7

L. ATMOSPHERIC SCIENCES

04A Atmospheric Physics 7
5. BEHAVIORAL AND SOCIAL SCIENCES

OSA Administration and Management 8
0 05C Economics 9
05E Huran Factors Engineering 11
OSH Man-machine Relations 11
O5I Personnel Selection, Training, and Evaluation 12
05J Psychology (Individual and Group Behavior) 13
05K Sociology 14

6. BIOLOGICAL AND MEDICAL SCIENCES

06A Biochemistry 15
OE Bioengineering 15
06C is, 16
06D Bionics 17
06E Clinical Medicine 18
OH Food 18
06M Microbiology 18

Fig.18 Sample of a contents page (R & D abstracts based on COSATI subject codes)

Screated automatically irom the muain bibliograpli file, and contains only the principal index elements (the authors'
names for the atuthor index, the report titles for the title index, etc) and the disc addresses at which tle remainder of the
data fields required to make up each index are to be found. When sorting is complete the General Index File, containing

all the index information in unsorted forn, is run in association with the sorted file of selected index elements to produce
the required print-out. The suite of computer programs which creates the printed indexes for each issue of the announce-
ment journal can be so arranged that the programs for the individual indexes are linked together to provide a continuous
printing operation and, at the end of the run, the incremental General Index File is retained for archival purposes. A
number of these incremental tiles are combined when it is necessary to create cumulated indexes, but the same software
can be used, allowing timue for the larger sorting and printing operations, so that the appearance of the index pages
renmins unchanged.

4.11.3 Indeving for Infonnation Retrie'al - Software Features. The systems of indexing used for information retrieval
fail into two categories - those used for tracing reports within the stock control files and those used for subject searches.
The latter make urge of keywords and subject codes for locating report references within the files of bibliographic inforna-
tion which constitute the data base. The stock control files are described in paragraph 4.22 and pzocedures for informna-
tion retrieval by subject are generally based upon inverted files of the kind described in Section 7, Vol.111 of tle Manual.
The invrted files used in this context can be briefly defined as bibliographic reference files in which the keyword, and

* not the record number, identifies the record. Thus a basic inverted file for subject retrieval would consist of a list of the
keywords used in the system, with each keyword followed by a set of reference numbers defining the individual records
to which that keyword has been allocated. It is essential that the data prep rules concerning the structure of the key-
words and the subjet codes used for retrieval purposes be carefully observed, and that the separator synbols and other
control codes in the Indexing Terns field (Fig. 10) be correctly inserted in the records.

The retrieval of report references using the IndexingTern field is relatively straightforward. The inverted index tiles
belonging to the data base are updated as each incremient of the announcement journal is added to the store (see Figure 1i)
so that, against each descriptor in the file, there is a pointer to the location of every posting, i.e. each report reference' in
the system to which that particular descriptor has been allocated. The subject interest expressed by the user is defined
in the forn of a list of descriptors linked by Boolean logic ('and', 'or', 'not'), and this search statement is run against the
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inverted file. When a match is obtained between a search term and a term in the tile, the software codes which act as
pointers to the report references linked to the file term are stored as a set within the user file created by the computer for
the search, and the total nunl;er of these 'hits' is displayed. The sets are manipulatd by the computer according to the
'and', 'or', 'not' logic included in the search statement and, as the search proceeds, the user can judge the success or other-
wise of his search by the number and quality of the hits held in his latest set. A well-designed system, with large on-line
storage facilities and a good response time between the user's terminal and the information store, will allow a searcher to
interrupt and redirect his search at any stage, and will display selected bibliographic references as required. It is valuable
also to save time and resources by providing a choice of display formats which can be selected by the use of a parameter
code keyed in by the user when he gives the print or display command at the conclusion of the retrieval phase of the
search. The three optional formats generally offered are (a) accession numbers only, (b) bibliographic information
without abstracts but including the descriptor field, and( (c) complete records inclusive of abstracts.

Once the inverted file systen has been set up, and provided that there is sufficient on-line storage capacity available,
it becomes feasible to extend the information retrieval capability to cover data fields in the record other than the
descriptor field. Authors, for instance, can be added to the Indexing Term field by software and subjected to straight-
forward matching logic for retreival purposes. Also, depending upon the resources available, features can be built into the
program which will help the searcher to deal with mis-spelled keywords and elementary keying errors.

The Title field can also be automatically extracted from the main bibliographic record, stripped of words of little
contextual significance, and set up in an inverted file for information retrieval purposes. Existing software techniques

can then be applied to allow the user who wishes to base his search upon two significant terms to either retrieve all report
references which contain the two selected terms in their titles or, in more sophisticated systems, to retrieve only those
references whose titles contain the two chosen terms in proximity to one another, say up to seven words apart.

Database systems which provide the users with abstracts can, where resources permit, have their retrieval systems
extended to apply this proximity logic to all searchable fields including the abstract field. As the technology de.,elops
and data storage oecomes cheaper it becomes increasingly feasible to hold the text of complete reports in the computer.
Proximity logic is a valuable tool for information retrieval in full-text systems.

The information retrieval files so far described deal vith complete descriptors, which can be multi-word (with or
without hyphens) and/or alpla-numeric, provided that they meet the requirement that the tota! number of characters,
including spaces, wifhin a single descriptor must not exceed the maximum which the system is designed to handle. The
machine-readable thesaurus file should be accessible by the user throughout his search and, :f he wishes to refer to the
thesaurus at any time, he must be able to resume his search at the point at which it was interrupted. The thesaurus file
is an example of a structured file, i.e. each descriptor appears as a main terni (see Figure 6) followed by its various related
terms which are held in their appropriate classes (broader terms, narrower terms, etc). A sub-set of the thesaurus file is
maintained which simply lists the main terms in alphabetical order, and this file also should be available to the user when
lie is carrying out hiq search.

As well as handling complete descriptors, the system should permit the user to employ truncated terms. A control
code which can be printed but which does not appear in normal text .:an be selected to control this fuiction and,
assuming that the asterisk is used for the purpose, appropriate software vill interpret 'COMl'UTr*' as an instruction calling
for all terms in the alphabetical list which begin with the six characters 'COMPUT' to be displayed. This facility is known
as "bacl--end truncation" and it provides the searcher with a very usefil retrieval tool. "Front-end truncation" is not so
straightforward, but it can be achieved by setting up a special version of the alphbetically-arranged tile of main terms in
which each descriptor is reversed. The user's search terns are similarly mversed before the character comparison 1gi¢ is
applied, so that '*NEITVORKS' keyed in at the search terminal can be interpreted by the softwz're as an instruction to
display a list of all the descriptors in the thesaurus which end with the characters 'NETWORKS'.

The fact that the total number of postings is stored with each descriptor in the inverted file enables the user to
display the number of 'hits' resulting from a search at any stage of his ,etrieval activity. The user will tenninate his search
when he achieves a reasorabie number of 'hits' of the :equired quality and, having displayed a few at the terminal for
r ference purposes, lie should be able to print out all his search results off-line at the computer. It is helpful if the
searcher can react with the retrieval program in nn interactive (conversational) mode so that, for instance, he can be
helped from the start to state his search parameters correctly. Towards the end he should be offered the option of the
variou3 print or display formats described and finally, the choice of carrying out another search or !ogging off. The total
retrieval activity should be protected by a systm of user passwords, and the i-inal 'log-ofi" instruction should initiate a
displa, on the VDU screen of the time spent in the various files and. where applicable, the cost incurred by the user for
his search,

4.12 Key-to-disc Input from Free-standing Terminal Stations

One of the principal applications of computers within the business office environment has come to be known as
'vword processing', a term which is generally applhed to the printing of corresponden:e and internal reports by computer-
based procedures. Manufacturers of word processing equipment have tended to build free-standing 'intelligent' teninals
incorporating a VDU keyboard, a slow printing device capable of producing good quality clracters in tipper and lower



.asc, an ex\panidable memory and anl exJiinguable disc unit wvhich is generally oased upon .1 'floppy, disc. (diskettk). AS
al.i alternative to conncting Standard VDI)US Into an inl house comiiter. it is feasible to create STI input onl word

procetssilig terminamls and to suibsequently transfer tile data set ut onl (hie ecli.an;iigeAc discs to the larger discs Jfani inl
house manchine.

K third possibility is the preparation of sri input by thie tisc of shared logic- systems. These generally consist of

%vlowh provides[lieoptt (ie tapeaowr in behandledt bast adatdn sfWaere andc tharlwar Sand~ terac arcii

iuany timeis thle Capaciity of a floppy disc.

4.14 Input from External Sourees

There arc, many advattages to be Cained if individual agecieis wc prcs S by compuiter make diret conitact,
boit lo.-lly -ad onl I world wide basis, wvAth other orgaisations carry ing ut Simuilar activities. It is genlly1 foundlk that
indlividual org.anisa1tis letwIll adopt Internal file formats vviidh will mee cal..1 reqiuciets anid eadi canl be cxpccted to
build its ownv dlata base. Thie mtost costly part of lily ,umnprehwnsive STI systeml, inl termls of both tinlie anld nionyc), is
thle data preparation and, for organis1ations hi 1ch 4Uv a Vea o subJect intcrest Ill coinionu, cffectit C ecnomlics cank result
from like qxliige of magneticd tapes containing ready formatted bibliographic. informationi. Standard., haiie beeni laid
dlowii for taie fomlats of ex-Juange tapes, bilt these wvill generally be fund to contaiii optionial fields wVInch requirte jprucis
tdfinition before they c.an be accepted by other luan thle originator's softwvare. Tlhus it is advis~ible to enter into direct
negotiatlins %\ itli anly organlisationl whc ffers ma.gnicl% tapes onl an ecli.imge basis to ensuire comnpatibilit) of bvftw aire
for daita interpretation~ andi conversion.

*wotypical bibhougraphic, ile layouts are %omipared in, rigiire 20 where ,ft c be Seent thait (thc coil ersion programi
will have to chlange tile sNequence of (lie fields tin the originator's tapt; and omlik some of thle dat'l Uoniplctcl . 'lie soft
ware mutst also be designed to .opc with spial charac.ters which may or may not be printable by the rcipient's
omilpuiter, and t1e allocaItionl of coUntrol cods ithin (ile originator's sy stein must also be c"irefully coimsidered.

4.15 Direct Printing via the Computer

Thme comlplete STI systeml w hIAch is being described wvill hiv al n iipt taint publishing fu nct iou, M1Ich1ii ueains t hat (ile
convenceIcI,, Speed aiid quality of printing becomes very significant. 'rle most vitaml aspctA of thme wious printing
operations is thle cruationi of thle niasters whichtl vill providec thle paiges of aanunilcet jouir~ils, bukt there .ire mnanll)s

igifiat pr~limg jobs whltic cani be satisfat1mri!y carried out Oil faster inac~llneS wichJ 11I) gi e lesNs perfect outputs.
So nm, of (lie printed material is tin thle form of tcxt iiitendled for discerning readestim a library typ Ii ironmuent that
ouitput inl upper and lower -ISO has comle to bie regarded as normal. l'lis geiierAil means that the pfliitiiig peripherials
\\ill be operating ait less than thiri ma.imima design speedis, aumld this tactom imust bit .illowed for at thic N) stein design stag'.
IDecmsoms .omcmring the p~riniters to sut ai speciic STI s-. Stlim ill dependI uponI L.al equCin such,1 AN thle %Olumel

of text to be haiidled, (ile Standards of quoality which have beenl established and OhN tii konstraminms with hlime to tie
applied at the various s,(ages of jiroductiuvi. A very large System producing printed output for subject searcs, cuirrent
aWareniess RS .11d regular prooif-reading prinits might justify the C clui se; of an1 CxjpemIii e high speed druiii p~rinter,
bi%. "Ceater -cost effi-.cinc .anl often be .Iclivcj by sharing the pririting load betweemi tvvo or thiree siualler, slo\\et l)Cf
Phecrals. 1 y pial printers Suitable for a1 I puirposes are show ii fin rigiire 23 to Zo but bearing inl mind tlie iatc at whlich
teC-liilogical deeomnsare tmkill plam~e, it is advialei to look closely .it (it curreiit priiitct niarket bcfore: nuakiiug a
final ehoil'*.

4.16 Printers

Most of thle printing dlevics offered by mnlanutfackrurrs providle teii .uIMtr Pet-A (-Inll~) harss tli, page .*ind print
si.\ linies to tile inchI, although twveIN qpi anid eight tiles, per m- "Ill solnice z.tic~b pto~ied. Thie ranlge of chIaactrs .11imd
thie style of ty po fa.ce to bie used Inl an) specifitc apliaiom iist bie established at an1 Camily statgc of (lie deugim of the
bs st.m allowig for thle fao t nat file Visuial 017siaai of control codeCs, such as field and record separators. "vill bc
required from timec to tilne. Sutts of (A dmffeient charac.ters are uisuall) offered fou tex.t ap ~~ill \in h i no lower

0 .~~ase alphabect vvll bec prinitedt, anld 9(1 characr sets% 4rN re1hci,,ded w llerever output is requiredl ill both upper and
kuwevbc Twou ty incal % charact sets, are shownii it I-igurcs Z2I aind 221 and it can be Seen that sy mbols arc ay tilabl'. to
represenlt .. ide ronge of cot oce and other charac.tes % IliI are iiornm.hly "noii priint-. Printitingdv.,cs suitable
for STI appheations canl be groutped Iiito (ile fv,,r mainl "'att'gurtcs winch ar' described brfiily belo)%, aldhougli it -.it i b
e.\peoted that fi-.ividiial initifacturcrs will offer 6pecial features within these broad classes.
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DATA 13ASE FILE INPUT FROM EXTERNAL SOURCE

Field Field
Number Contents Number Contents

1 Sub ject reference

[4'2 Accession number 001 Record number

ji>3 Originator's reference 00-6 Microfiche code

I ~4 Agency's reference number 105 Volume number

I 5 Project niumbel~r

6 Reference numberII7 Further reference number 106 Issue number
8 Contract number

4't9 Date of report 113 Publication date

1.0 Pagination 112 Pagination
11 Author 1 109 Authorsi'12 Author 2 109 Authors
13 Availability and price

14 Originator code

15 Originator entry 102 Coden

16 Title in English 108 First title

[7 Title In original language 108 Second title

18Conference details 131 Originating conferenceV19 Abstract
20 Indexing termis 572 Posted descriptors

Fig.20 11,-irionisation of data base files

4.16.1 Virc Diuui Printer (rig.23) is the fastest kind of priniag periphecral tin gencial use, with mnany mianufa,.tiirers,
offcring speceds of about 2000 lines per minutc. Chara.ters arc enibosscd upon the suirfwue of tire rotating drumi and fixcJ
hairi111m, onc fo: cadsl %dara ter position idong thle length of thle kdrumi, for-c thle papur inistamitancously onto thle fa-.cs
of the sele~ted Jiaradter. This sharp, repeated impavt. dplliedi %ia t. riked ribbon, rvatcs lines of %.haraoters onl the
printedl page, so that the device is also known as a 'line printer'.

4 16. ' Vic,11Iafri.x Prhntcr (rigures 22 and 24) breat, !iarat~tcrs from a nstairix of dots. Manuifad.urers offer ingenious
%Nays of ninimisin6 the spaces between dots to give the impresion of a '.ontintous ink line, and it folloNs that the Jioser
the proxinmit) of the dots (dots per indi) within the matrix, thle denlser and miore'lattactive vv ill bie thle Jchaacers producc.Cl
A nsiinini of seven dots is recomminendted across thle fa.c of cadsI c-haracter, and at minimukm of rie dlots is requrd for
eadch arad'r %vertic.ally to allow for tile production of itue desc-enders, ie the steins of 'g', 'j, p', etc. The characrs,

I wich are provided iii the uisual sets, are ,.rated by nieans of a sequenxe of imipulses geniieated within the mac.hine
(hard w ired logi ) and these *rte ,onvrtcd into patterns of dots on thie p~rinted lpage a-cordIng to any one of a %ancty of
miechanical procsses. The increasing availability of mic.ro prucessors makes i, inuil more feasible to inJCt special
chara.-ters into the printing scleenc under the con1trol of tile users lprint p~rogrami. Nlatrix printers are generally slower
and less cxpernsive than drum printers, providing good quiality outp~ut at speedsb bct. em 300 and O lines% per m11ite.

4.163. The VDais) W~imZ Iriter (rig.25) produces output of very good quality at speedis around 50 charatters per
sccond, -ipproximating to 30 lines per minuite. A repertoire of 88 diamruactr is genecrally provided for tipper and lower
-UC 11p0liations, wvith the dhara"Iers emnbussed at tlie ends of 'petals' fornied by mecans of radial cuts tit a flat Jib%, about
75 mim in diameter. As the disc rotates the slcted hamracters are pressed onto thle p~aper, through thle inked rI bbuon, to
create lines of print. Printers of this kind hiave very few mtoving parts and .art thle least c\penISrVe to buy , anid thety hlave
the advantage of providing a vYiriety or type faces according to thle disc selected.
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Char. Octal Hex Char. Octal Hex Char. Octal Hex Char. Octal Hex

0404 0 030
0  3 0 00 p 0700

2 101 060 1400 160
4_0410 42_0304 0604 0704

B 102 4261 31 a 141 61 q 161 71
0 - 0610 0710

C 43 2 32 142 62 r 162 72
103 062 In62 _ 0614 0714

0 0420 44 3 514 33 C 143 63 S 163 73
. 04 063 0620 1 0720

0424 0320 144 64 t 0 74
E 105 4 064 34 0624 0724

0430 0324 e 145 65 U 165 75
F 106 46 5 065 35 0630 0730f66 v 16 76

0434 6 0330 046 074 6
GG 0 7 06 36 g 0634 073410 63 _ 147 6 67 77

0440 0334 h 640 0740
110 48 7 37 h 68 x 7810067 __150 !70

044 49 8 0340 0644 0744Ili 4911 070 38 i151 69 Y 171 79

0450 40650 0750
J 5112 o73 39 1_ __A z 172 7A

044 4B Space 020 2 k 1536B473 7
113 040 2153 06 0754113143SpaB

0460 - 0204 1 154 6C 74 7C
114 • 041 21 0664 074

4_ ,, 0210 I 155 6D _ 175 7D_
115 042 22 0670 0770

-r 16 6E 777 7E
0470 4E £0 0214 1 156 1E --" 176 7E

116 043 23 0 0674 6F DEL 0774 7F

0 0474 4F $ 0220 457 3A10 117 4F$ 044 24 : 072

0500 0224
120 04 25 . 0354 3B

2 0073
0504 51& 0230

121 & 046 26 < 0360 3C
-- - 074R 0510 52 , 0234 04R 122 7 27 = 0364 3D

o014 53 0240 750
123 050 28 07 3E

T 0520 54 0244 29 076
124 051 0374 3F

0524 55 0250 2A o400 4
126 052 1. 0400

V 0530 58 + 0254 2B 4
126 053 133

w 0534 57 0260 2C 60
127 054 C134 5C

'x 0540 58 0264 136 5__ 130 055 0554os
130 04 20 135 5D

y 0544 59 0270 2E A 0570
131 056 2 136 5E

IZ 0550 A 0274 0574
132 - 057 137 F F

Fig.21 The 96-character set used by the BCL hl 18 computer

_-'
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Fig.23 fie Dataproducts 2230 drum printer

44

Fig.24 Thie Tally 3000.scries mairix printer
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4.16.4 The Electrostatic Printer (Fig.26) is relatively expensive, but it provides output of tile best quality. The three
kinds of printer described so far can give multiple copies at a single pass by using continuous stationery inter-leaved with
carbon or with paper especially treated to provide multi-part prints as a result of an impact process but without carbons.
The electrostatic printer however, provides single copies only on paper which is sensitised to record electrical impulses.
Each character is created initially as a pattern of electrically charged (lots and the paper is then brought into contact with
magnetic ink which adheres only to the charged areas. The ink is dried instantaneously and a permanent record is
retained on the paper. llard-wired logic boards provide a range of character sets, and the process allows for the dots to be
more closely packed than is possible with matrices which are created mechanically. Characters appear to be more
intensely black and are thus more attractive, and economies in the use of paper can be achieved in some instances by
operating at more than twelve characters per inch. Using normal characters electrostatic machines can provide 1000 lines
of print per minute,'but the process is closely allied to graph plotting so that it can give an almost limitless range of
characters and character sizes at slower speeds in response to appropriate logic in the user's program. Some
manufacturers provide sets of cyrillic characters which are generated from logic boards plugged into the machine.

4.17 The Remote Printing of Computer Output

It has been assumed so far that the printing devices for the production of computer output in the form of paper-
copies (hardcopy) are linked directly to tle processor. The buffers into which the data are fed from the processor may
only hold one or two lines of characters at a time, so the speed of operation becomes very slow when compared with the
data transfer rctes of magnetic media (tapes or discs) or even of punched paper tape in some instances. Where the
demand for printed output justifies it, greater overall efficiency can be achieved by the use of remote printing devices,
and tile introduction of such 'off-line' resources opens the way to the consideration of computer-controlled photo-
typesetting and a stand.:rd of page presentation which can compare favourably with that of a well-printed book. If it is
deciled, in the course of the design of an STI system, that printing will take place off-line, then the end product of the
data processing stage of the operation will be in the form of punched paper-tape, magnetic tape or floppy disc, each
especially formatted to meet the requirenents of the selected printing device.

4.17.1 Off-line printing can be used in association with any of the printers already described and is recommended as an
efficient way of dealing with long and uninterrupted print jobs. In a time-sharing computer system, i.e. one in which
several programs can be nm simultaneously, the print program for the production of, say, the pages of the announcement
journal can be run as a background job very ecooomically, but a good quality printer must be dedicated to that job
throughout the rtn A magnetic tape set tip for printing in this way is valuable for archival purposes and will also provide
the input for any other incremental tape which may be required, e.g. the database update tape or an information exchange
tape.

4.17.2 Computer-controlled photo-typesetting provides printout of a very high quality but involves rather costly equip-
ment. As the name implies the basic output of the photo-typesetter is an image, generally a page or column of text,
create(i on photo-sensitive paper by exposing it tinder strictly controlled conditions to light or an electron beam which
has passed through a translucent mnedium on which characters are inscribed. Some modern devices use electronic
character generation techniques with a cathode ray tube display. Type sizes can be varied by means of lenses, and a single
character grid or a specific set of character generation logic is generally of a sufficient capacity to accommodate several
related alphabets, thus providing a number of different type faces. The device responds to two data streams, the first of
which selects ot creates the characters, leaving tile second to place thein in their proper sequence on the display tube for
subsequent exposure, line by line, onto photesenbitive paper or film. A Linotron 505 photo-typesetter was used to create
the page of text shown in Figure 27 operating upon data supplied on magnetic tape. Figure 28 illustrates the operating
principles of the Linotron 202 machine, and typesetters of this kind provide filn output of a size which is directly
connensurate with the normal printed page. Other designs of photo-typesetter produce microfilm output (computer
output microfihn or 'COM' -- see Section 9, Vol.111 of the Manual) which must be enlarged photographically when printed
pages are required. Logic can be devised to enable the larger machines to carry out automatic hyphenation of words at
the end of lines of text antd to create a uniform line length by varying the spaces between words and characters, a feature
known as right-hand justification. Simpler and slower type-setters use character sets inscribed upon continuous bands of
film, several of which can in some instances be accommodated simultaneously in the machine to give a range of type
faces. Depending upon the type faces used anti any special format features involved, it can take just a few minutes to
create a typset page. Programming for computer-based photo-typesetting requires special skills, since the techniques
involved are expressed in terms familiar to the printing industry, and the output requires expert line-by-line analysis in
order to lay down the software logic rules which will govern the format to be adopted for the display of the data. The
process can employ type faces which are both small and clear, and can space the characters proportionately in the line,
thus almost doubling the quantity o text on a page as compared with the output from conventional computer printers.

4.18 The Layout ci'Printed Pages

In order that the maximum benefit may be obtained from an STI system it is essential that the best quality output
shall be that which is read, either on a VDU screen or in a printed publication, by the user. Extensive work has b-.n
carried out by the UK Royal College of Art on the readability of print, and the appearance of the printed page, both f-oi

the practical and the aesthetic points of view, is of great significance to the user of the system when lie assesses the
acceptability of its products. The means available for creating well laid-out pages are therefore described in detail in the
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Field 9 ELECTRONICS AND ELECTRICAL ENGINEERING Vol. 30 No. I
Group 9A Components

ApplcatonsTouousel97.Frnce11-1-04998 REP-SF-2
VERY HIGH VOLTAGE POWER SUPPLY (2506 V. 500 NV) Colorado State Univ ,Fort Collins. USA
(Translated front French) ELEICTRONICS OF COMPOUND SEMICONDICTOR
ALIMENTATION TRES IIAlJTE TENSION l)E PUISSANCE: INTERFACES
2S00 V, 500 W Sites,JR. Wilmsen,CXW 3.1974 85pp

Lemoinle.i.D. 5.1974 11 pp A v'ailability: TRC £2,50
A v'ailability. TRC £0.70

Contains the summaries of thc formal prewentations made at
Describes a high voltage power supply, (2500 V, S \V() the Electronics of Compound Semiconductor Interfaces
suitable for an ion thruster. The genteral considerat ions of the workshop conference hield February 5-6, 1974. ait Colorado
objectives of the study are followed by, a. description of the State IUnivetsity. The purpose of (lhe workshop conference
Circulits and the resuilts obtained onl a breadboard 1098-3001 was to learn wvhat progress is being made in understanding the

boundaries of compound semiconductors and the significant
IndlexinIg terms. *Posver supply circuits/*ligh voltage/1ion effects these interfaces have on the operation, reliability, -and

engines! [on thrustersllo9al stability of electronic devices. Various participants reported on
the behaviour of free semiconductor surfaces, semiconductor-
mectal. semiconductor-insulator, and semni-conductor-
semiconductor interfaces. I-or the most part the discussions

913 Computers de.,,lt with compourd semiconductors with particular emphasis
onl Ill-\' materials. 1102-3001

T74.04283 NPL.-REP.NAC4S
National Physical abTeintndd.UKInde.\ing terms: *Semicondutctor devices/
W~RITING ALGORITHMS IN ALGOL. 60 *Semiiconiductors(maztcrials)lScnmiconiductor junctions)

I hiI,.D. Scowea.R.S. 4.1l974 2 lpp I~ref I nterfaces/109b/
A vailability: TRC £0.50

Discusses the difficulties of writing procedures and programis T74-05314 AE-RE-R-7587
tn ALGOL 60 for general use. It also shows hlow the Atomic IEnergy Res.13st.,Harwell.UK
problems canl be alleviated and overcome. 1099-1001 DESIGN OF HlARD)WARE SIMULATORS FOR COMPUTER

INPUTIOUTPUT CHANNELS
lndexint, terim- ' Comptiter prograitins/Algzol/AlgtorithrnsllI Purches.M~j. 2.1974 22pp 9ref
09b1621 -Xvailabllity: IIMSO £0.50

Difficulties tn implementation of newv designs of computer
Tr74-04962 NIAC-TR-123 peripheral,; canl be eased significantly by employing hardware
1\ assachitsetits lInst.of T'echi.,Cambridge.UtSA computer simulators for Many of the tests. The report
INTRODUCTION TO MULTICS tdentifies somec situations where simulators canl be gain(IttI)'

Saltzcr.J.H. 2.1974 213pp 58ref emlployed; mnakes general design suggestions, and describes in
N*00M14-70-A-0362-0006 detail two simulators in regular uise at Hlarwvell. I1l03-3001

A valabiio,.TRC 5.40Indeig lorms: *Computer systems hardwarel'imtdlatorsj
The report is an1 introdutction to thle properties. concepts, and hIput otttput dleviccstconiptetrs)/091621/
tusage of the Multics 011JULTiplexed Info1rmlaton '(md
Computing Service) system. Its four chapters arc designed for
reading continuity rather then for reference or compicecss. T74.03990 IU R-4967
Chapter I provides at b)road overview Chapter 2 poes into the Joint Nuclear Res Centre.lspra 13%t..ltaly
concepts untderlying Multics Chapter 3 is a tutorial guide to REALTIE OPERATING SYSTEM FOR SMART IWA
the mlechanlics of usinl thle system, withi illustrative eamlpics TERMIN,1ALS
of ternminal sessiotns. k. hapter 4 provides a, series of examples EderJ. Ilaminians,WV. 5,1974 48pp
of programming in the Multics enviiotiment. I1100-3001 A vailability: TRC £1.50

lnksin tems Woputr/*Data storaetIfoato The need for an effective communication link b-etween various
retricval/9ime sharinglM I tlt iesI1r-ject M A C/I tilt iplexingl digital data sources scattered %round a big laboratiry
09b/ environment and a commonly, shared data logging systemn

(SPC- 16 minicomputer with ltke attd magtape) led to tle
development of SAM ART datatatiotts (M) SMART

T74-04963 datastations are active, they, can taKe over partially control of
Arizona univ..migineering FEspcrimntn station.Tucsott.LtSA the comp' , -Y. Thie termninals' tisr has real ltme ac~cess andi
INTERACFIVE GRAPHICS SOFIWARE FOR USE IN may infit e'i. the data flow in the computer A %oftwvare
FINITE EI.EMENT ANAlYSIS (ANNUAL REPORT) package -, escribed in this report which allows to control

Kamnel,l l.A. NlcCabe,NI.W. 2 1974 176pp 30ref several stiilt anleoulsly\ working terminals inl a disc based
N-00014.67.A-0209.0016 operating system OAIOS-16). A control routine rccognises a1
*,il-.jrs j~TRC £4.40 stof control commattdk fromt the teriminals and store-,

incoing dtidue ito thle respective station addres% o-.2 disc.
Includes a stummary of activities dturing the 1971 c.-letider Som offlin routines are provided for file msignment, code
year. as- well as aittimber of iippendices related to the eonl tcrsionl and editing of I IINI compatible in.'gnetic tapes.
development of tlte (ill' IS ((rapltte oriented Interactive I l04-3001
Finite element analysis on rime Sharing) system (tiring this
period. Appendix A eoniins a paiper otiiniig t0-c current IndexinI tertm: *Real tinme operattionk!"t'elemnettt-l
C, I 1"M systemn. This p"per has ben stmniitted ((tI scompute ,Wompuer systms AREl
presentaton to the ONP Inoternat ional Symi'omum on Data pmocessingfl09bl1St uettralMehaicsSots ae. , arylandl, June 1 74. On of
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Appendi% 11. A revised and 11rlted tier's manual and thle Italy
newest format for the Unified Data lasec are inclttdeti as INTERFACE FOR THlE CONTR() OF A MULTIClIOPPER
appendices A new item is a solved exatmple manuial containing FACILITY (Report lit German)
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pmrainimg to thie improveiat of solution effiiemcyare a.liso) MULT ICIIOPPERANLAGE
Included. I1101-3001 I-dcr., lrak.11 .5 1974 221)p 2ref

Indlexing lertm. 'Coniptter systems programisl'GrapicA CLI
methods0'ime sharinr iJal aidslShip structtiral Ani interface for the cotuphing of at mtiltt~chopper facilit\y to .s

com po nentt sStructural deinloeoloegneig(~mputer conmptuter has% been developed. which provides it rmoail
aided designlG lETS programllo091l controlled !,ettings; oft rotor pccd (period ttme) an phamke

Fig.27 Compttter typeset al-.stract jourtial
-A stimple page.
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2 floppy discs
(mounted on sldes) Front panel controls Feed czssette Fbepi

Paper tape reader (lde trorhto

M~lheboard-~,.Take-up cmsette

Psu
Computer ---

-Character generator

SFont store
Low voltage PSU

Fig.21 ile Lilnotron 202 computer-controlled !',ioto-typesetter
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ensuing paragraphs, for there are features which can be incorporated into the printing procedures to give output formats
which are both effective and pleasing to the eye as well as reducing fatigue in the reading of the text. It is usual to have
a relatively slow printing device available for high-quality work, but allowance must also be made for those parts of the
system which produce programs listings, operating statistics and similar routine printed output for use within tile
computer area only. Such work demands speed and efficiency rather than quality of print, provided that it is legible.

4.18.1 Announcement Journals and Accession Lists require special care, and there are four important features which
combine to create a good page format. If the pages are arranged according to subject and the main subject headings are in
alphabetical order throughout the publication, each left-hand page of text should display at the top, printed bold, the main
subject heading assigned to the first item of bibliographic information on that page, and each right-hand page should
display the heading assigned to the last item on that page. iven if there are items belonging under several headings on a
pair of facing pages, it is sufficient to display only the first and the last. If adjacent pages contain only items belonging to
the same main subject group, then the page heading should be followed by the word '(continued)', bracketed as shown,
wherever it applies. Secondly, the accession number which uniquely identifies each item in the publication should stand
out boldly. Thirdly, there should be a sufficient allowance of 'light', i.e. space between words and between lines on each
page, without wasting paper and, finally, no item should start too near the end of a column 3r page of text. The impres-
sion of hold type call be created cn some printers by holding a line of text in a buffer and repeating the line by using the
'Carriage Returr' code without a 'Line Feed'. Otherwise tipper case characters used in conjunction with careful spacing
can be quite effective. Fourthly, the print program should be designed to look ahead to avoid starting any items too near
the bottom of a column or page of text. A useful standard is the 'five-line rule' whereby there must be room to accom-
modate at least five lines of text before a fresh item is started at the end of a page. The routines set up for printing main
subject headings and sub-headings must also be taken into account when programming to incorporate this rule. It would
be advantageous to hold the accession number belonging to each item in store throughout the printing of the whole item.
Then, should it prove necessary to continue the item on a second page, the heading information on the new page could
be followed by a repeat of the accession number followed by the word '(continued)' placed after it in brackets as shown.

It is usual to hold the main subject headings and the sub-headings in both coded form and in text in a look-up list
which resides in the computer's data store when the printing program is being run. The first data field in each record
should be the main subject code which is matched by program against its counterpart in the look-up list. This matching
operation is then used as a trigger to copy the complete heading from the list into its proper position on the printed
page, thus basing this part of the system upon an authority i4 which can be readily updated when additional scientific
and technological disciplines have to be accommodated. Page numbers can also be held in a look-up list controlled by
program logic which will place the odd numbers in the top right-hand corner of right-hamded pages and the even numbers
in the top left-hand corner of left-handed pages. Page I of a publication should always be a right-hand page.

4.18.2 Photo-reduction. It is quite feasible to create two or three-column page structures (two-up or three-up pages)
when printing by ,""nputer-controlled photo-typesetter, but it is wise to use only single column pages in systems which
employ orthocox printers. Assuming standard A4 sizes with a page width of 81/4 inches (210 mm), the text can occupy
tip to 7 inches (178 mm) of lie length to give a binding margin of 7/8 inch (22 mm) and a free margin of 3/8 inch
(10 mm) along the opposite edge. Where no photo-reduction facilities are available it may be necessary to base the page
structure on a 70 character line (7 inches x 10 characters to the inch), jut it can be more satisfactory and economical to
allow the full 80 character line, which is generally available on the VDU screens used at the data prep stage, to form the
basis of the printed output. There is a wide range of equipment available oil the commercial market from companies such
as 3M's and Kodak which will provide variable photo-reduction ratios, some offering a ratige of sizes from 50% reduction
to 50% enlargement of the original. The facility for reducing original sizes has been proved to be the more usefil, and
well-produced 10 character to the inch computer printer output can be quite legible down to about 60% of the original
character size, i.e. with the camera set to enable a line of 120 characters occupying 12.0 inches (304 tun) to fit into about
7 inches (178 mm). A indicated in paragraph 4.18.3 this degree of photo-reduction can prove particularly valuable in the
production of indexes to announcement journals since these are generally browsed through, whereas the main pages of
text are more carefully read and therefore require the best possible quality of print.

If it is decid t to produce the master pages of text for publications by photo-reducing original output, then the
computer printei will be expected to create especially good camera-ready copy. The i 2Y2% reduction required to place
80 characters in a 7 inch (178 mm) line length will be automatica!ly applied to the length of the page as well, but it is
generally considerations of width which govern page sizes, since it is relatively easy to adjust the line-counts in a print
programn. There must be an allowance of space at the top and bottom of each page, so, assuming six lines to the inch oil
the original printer output and a final page length of I I. incIes (291 mim), each page can be allowed to contain a
maximum of 65 lines. This figure is estaolished by the fact that the continuous stationery for computer printers normally
measures I I inches (278 mam) between transverse perforations and, on the photo-reduced page, 64 lines (.an give a I inch
(25 mm) clear margin at the top and 11/4 inch (32 mm) clear at the bc.ttom. Tile positioning of the page nv,.,bers and the
allocation of blank lines to give light to a page are important features in tile design of good printing formats.

4.18.3 Printed indexes do not generally require the same high standards of printing and page layout as are necessary for
the main text. The sample shown in Figure 3 wag produced ini upper case only using a 120 character position line and
allowing a two page length of continuous stationery (22 inches or 556 mm) per page ol" text, printing a maximum of
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108 lines (18 inches or 457 mm). This process requires careful setting up of the paper on the computer printer to ensure
that the transverse perforations pass between two adjacent lines of print, and the final page master is obtained by photo-
reducing the computer output sheets to 56% of their original size. The sample page shown in Figure 29 has been photo-
reduced to 70% of the original size on a f ixed ratio offset-litho plate making camera device. It is necessary to make care-
ful calculations when defining the oiiginal line and page lengths for examples of this kind before laying down the print
program parameters, and it is advisable to show samples of the photo-reduced output to men,bers of the staff of the
Centre and to invite their comments on the acceptability of the print. The legibility of the text shown in Figure 29 r.,Jght
be improved, for instance, by printing the original pages at six lines to the inch instead of eight.

AN EXTRACT FROM THE SUBJECT INDEX

Artifi:ial satellites
CLOUD COMPOSIlION DETERMINATION BY SATELLITE SENSIHG USING THE HIMBUS VI T78-6162

HIGH RESOLUTIOH INFRARED SOUNDER
ERROR ANALYSES OF OPERAIOAL SATELLITE SOUNDINGS OF VERTICAL TEIIPERATURE 1?8-6143

PROFILES (12.I.-30.9.t977)
TECHNOLOGY REQUIREMENTS FOR ADVANCED EARTH ORBITAL TRANSPORTATIOl SYSTEHS T78-6275

VOL 3! SUMMARY REPORT - DUAL HODE PPOPULSIOH
AtimospherIc circulation

GEHERALIZED COMPUTER PROGRAM FOR PRIMITIVE-EQUATION MODELS (1.10.1976- T?8-6164
30.5. 1977)

OCEAN THERMAL RESPONSE TO STRONG ATMOSPHERIC FORCING. Ii CHARACTERISTICS I?8-6139
OF FORCING EVENTS: 2: THE ROLE OF CHE- DIKEhSIOHAL PROCESSES

AN EXTRACT FROM THE AUTHOR INDEX

AirsCouah, J. B.

EUR OPIA CSRAMICS FOR USE AS FAST REACTOR NEUTRON ABSORPERS T?8-6110
AllanT.

INTEGRATING PRODUCT DESIGN AND MANUFACTURE BY COMPUTER T78-6244
Anobte. U.

SMELTING OEMENT COPPER IN AN ELECTRIC-ARC FURNACE T78-5944
. Ancrson, J. R.

THEORY OF THE ACQUISITION OF COGNITIVE SKILLS (,anuary-Pecenber 1977) T78-5746
Andrems, A.

REMOTE IO1 BEAh POSITION IIEASUREM.ENT FROM RANDOM BEAM MODULATION TTB-6006
qrrstronq, R 0.

DZGEIiERACY IN SPECIAL PURPOSE PRIMAL ALGORITHMS USED IN OBTAINING LEAST T"8-5766
ABSOLUTE VALUE ESTIMATORS

Fig.29 Sample indexes from R & D abstracts - TRC 1979

4.18.4 Contents pages (see Figure 18) can be produced automatically once the main text of an incremental issue of the
announcement journal has been printed. The print program can incorporate logic for storing a list of the main headings
and sub-headings used in a particular issue, along with the numbers of the pages upon which they occur. The data are
then formatted and printed out to provide the reader with an easy index to the contents of the journal. These contents
pages are placed with the standard introductory material which guides the reader in his use of the publication and advises
him on such matters as the method of obtaining the actual reports announced in the journal. They are inserted before
the main text and must therefore have a separate page-numbering system such as i, ii, iii etc.

4.18.5 Print quality depends very much upon the choice of printing process and, for orthodox on-line printing, the
choice of computer printer. These decisions depend, in turn, upon the vohume of work and the resources available, but
the output from the most modestly priced printing device can be optimised by using opaque plain white paper anti by
carrying out each important printing run with a well cleaned machine and a new ctrbon ribbon. Printing work of lesser
significance can be scheduled to fill in thc time until the printer is required for the next good-quality run. There is no
need, for instance, to use a siow printer and take special precautions when carrying out SDI runs, although upper and
lower case printing is highly desirablk especially if abstracts are provided, and plain paper is generally preferred.

4.19 Production Scheduling

It is quite impracticable to lay down a universal scale for the measurement of throughput in computer-based STI
systems, so that any performance figures which are quoted by working organisations c~n only be regarded as a rough
guide. The basic production parameters will reflect the quantity of documents passing through the system in a year and
the frequency of issues of the journal in which they are announced. Dividing the quantity of documents by the number
of issues will provide an indication of the number of items of bibliographic information to be announced in each
incremental issue which, when multiplied by the average number of characters per item, gives the basis for assessing the
rate at which the data prep facility can be expected to work. When making these calculations, allowances must be made
for such factors as irregularity in the rate of document flow and tile inevtable computer down time and, because the
reputation of an STI organisation will be based upon the dependability of the services which it provides, these allowances
should be made as generous as possible. It can be assumed that a VDU keyboard operator will provide between five and



six hours of uiseful input in a working day and, inl that timte, shuld produwe 30,000 worre~ted key depressin, I.e. abutt
5,000 key depress, ,*', o hour. This figure takes acoount of anl assumiption that approximately one third v. thle
operator's timec is spent in reading bWia text v'liih has already been key,-d in. Thuis, I,- systenisN ici thre tinitial proouf-
reading and orre..tion of Jawa are .arried Out Outside thle data prep room, a higher rate of key depressions ,.al be
expected.

Ty piial produdion .y Ies are based upeln miontly ,' scimi monthly or fortnightly anwreniental inten als, and caoih
is-sue of thle aliiounlemlent jcurnal Should be ready for distribution twio or three NNorking day s before the date prnuted onl
the .ovr. Inl drawing kip thle proklution sohedules it is essential to ensure that the print Shop wludi ,woncrts thle i.unera-
ready wopy .rcatd by the wonipki~er into bv.,,od booS has adeqkuate .apiwity , and that the data base hindling...apabihity
of the Organisation for the prodution of regular SIA ;-.,tptut is suffi.,ent to meet the uisers' needs. The Journl11 edator'
(lhe woinputer operations mamul.ger alid thle daa Prep suipervisor Should ,onsult togethei to draw uip the s~lhediles, and it
is --"ieralij incunmbent upon the edt~or to mionitor progress and to attempt to decar hold-ups In thle work flow as they
arise.

4.20 File Security

There is nO neced to retain inrem~tital disk. files of bibhiographi, data for long periods once an issue of the ainonor-4 mient journal 'w~s been published arid the datai base has been updated. It is sb.nsible to retain thle journal page mlaskers. for
uip to t%% o yecars. in base a reprint of any issue shoold be "alled for in that timei, and a1 siiliar retenitizin period for
Incremental niagneti. taples ould proN ide a valuiable bakk-up smr iie to the data base w.omputer. Three 'generations' of
the daitta base %vill be required oilniagu~tk, tape, iv ithl cad generat ion updated ais it niew imncremnt is, added to thle Jliret4
access disc ile on fihe data base computer.

S1'0Citre Should be taken to proteot newN data ,is they are being entered fromt the NI)U terminals. Systems for handling
text is this way generally irkorporaite fihities for a~essiilg a '0oi1lion file fromt a tikurber of terminals at thie Same tlime,
a pra%,tie Nvliidi implies oinsiderable risk of file orruption. It is therefore ad' isable to make a back-uip copy of eadi
input ile at least tkv ke ,a day and to upldate the in'remlenital file oni dibsk at the Jose of eadi day 's opecrations. making a
'opy of the file Onl Iiaglii tape at the samei timei. At least three geneinttons of thle Inlremncltail mna.1gnetk, tape Should lie
lmintaincdA. When anl issue Of thle IlIIOUllCIICIt jouirnal iS ready for printing it IS USUatl to Set up1 a dits, file 011tlilling thle
indexes \\ idli are to be printed \\ ith the journal aind, where di,%Aiiiulated Indexes are being reated, arrangemnemits wl
have to be nati to update the related .1a.uiululated llagnctk, tapie filch. Bta.k uip wopics of the 'per Issue' ittde.\ files
Should be held onl magnetki,ipe with the text files, aind three generations Of thle I%,%Amkdatcd tinde.\ fies should be

iahmiiedl.

4.21 The haindling of Security Classified Inforniation

T1he . unty of files des~ribed iii paragraph 4.20 refers to enial pre.tut toils agaiinst the losof \itah dataiduke to
file orruptionii hd may be aused by rniaikai breakdov or hiluan fallibility . Aspeds of tile hinllunig of data
\u hii .arry a security JAssifikation and must therefore bie protcted against uinauithorised a,,css are dealt %Ni th in
Seotiori h0, Vol.IV of thle Maiiah, and tile impaid of sukil datal uponl. alpti~iiterised sy Stein \\ Ill depend uponl thle degree
ef se.,req inohied. hlibliogrtiphii detalils of do'.wnemicitS of thle highest. Orders of ,ooifidemitiahty iglit anee be Stored in
a1 '0i1iptter, \\ herecis less sestv iiaterial oiighli e handled only by nominated members of staff aind held oii .Cparate
files% %with ba,.K-up .opiies storcd in at Spe~il liiie-~ S afe. Wherever possible a speviall vension of tile 'onilptter
operating sy Stemi Should be kept for use %\ith setirity J.1bmfied infrtion111, and pre~.nutiomi miust bie taken to ensure
that all datam em ersed fromi core store and thle internal \\ork areas at thle cud of each security run.

4.22 Housekeeping and Stock Coiitrol

The main work of ii STI Centre is the rewoig of omplewe report referenues for infoniiationl processing and
retrieN al purposes in large bibliographm, files, but this ..in ibe greantly assisted 1-y the reorming of a ininiimnhl desriptiov of
ea-i aiessiomi onl internal fiks for housekeeping anmd sti.)k ontrol purposes. A ty pial sto~k .ontrol .yt in be based
uiponi three files, a Reports rile, a Traiisitions rile and% it customer File, and Saniple records: are shown in F-igures 310, 31
and 32.

Reports reaching the C 'mitre oail comprise kkew material oit dupli,itc .optes of reports ailready In thle sy stein or
returned loans, and it is strongli argued that tile most error p~roof wayt of operating thle initial re~ording phatse of tile
sto,.k onitrol s) Stein is to niaiitain a tile of handwritten Joiuenrt Miciekil CardsN against %\ iiIrlh all imn 01ning reports"
,in be immediately Jie~ked. By key ing a riiminal re~ord din~ling ead'i new;\ l~sn-ilto a Recports I-lie fromt a termlinal

at the point at vlihreperts are re-.emved hlow ci r. it Should bie lOSSible tO niet tile reqiinerHI~tS Of tis limimu~il re0oring1
opieration. It would then be ne.cssar) to vrov ide lotiaewit rapid iifornuatmon retriciial fawilities Operating ii a
intera-tive niode. T1he three bast, stoA'k ,olitrol files are linked SO that Inforniation omnon to miore than one of thieni
nieed only be keyed in once anid, sinme reqotests fill do~uiiit, ,nrv tv..orded Ini tile rrtiiis'tii F01 -ie, the ,.ysteni alllbe
readily used for moingand ill nt 111 puirposes w\hici repots are: Sold, and for tile printing of reiiinders for thle
Lon1trol of 3verdule loans. lDependiag upom. thle rate at vili do~tumients flow imouighli e sy-stcii., several day Sa.Ilapse

betweeii the iinitial reiording of a ieviaN ss and thle '0111 icltion of the pruparaoiiS for its a1ppearamc~ ill the
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Field Length
Number Con tents (Characters)

I Accession number 8
2 1lardcopy or Microfiche 2

3 Title 24
4 Author 15
5 Pagination 3

6 Stock balance 4
7 Stock sent out (Stock movements) 4
8 Originator 21
9 Availability 9

10 First linking address 2

11 Second linking address 2

, Notes:

1. Economies in file size ca. be achieved by placing binary values in the
numeric fields.

2. Fields 10 and I I are used to link the Reports File with the Customer
and Transactions Files.

Fig.30 A typical Reports File record

Field Length
Number Contents (Characters)

I Account number 5
2 Name and address 118

3 Total number of requests received 4
4 First linking address 2

5 Second linking address 2

Fig.31 .A typical Customer File record

Field Length
Number Contents (Characters)

I Request number 5
2 Customer account number 5

3 Accession number 8

4 Quantity ordered 4
S Date issued 6

6 Date due back (loan) 6
7 Date of request 6

8 First linking address 2
9 Second linking address 2

Notes:

1. Economies in file size can be achieved by placing binary values in the
numeric fields.

2. The linking address fields : re usel to link the three Stock Control files
together.

Fig.32 A typical Transactions File record

I.



arnlLxnent jouraal. ilhe amount of key ing reqti'red to ketitiy eaii do,kinent for stutk tontrol purposts is smiall,
and it generally simplifies the s~steui and reducs the risk of errurs if a fresh start is made when the full partiu..ulars of

eac acesin reredyfor kein nt hemin bibliographic files.

W~llAltr. t i thntcesbsary to miatchI tip eath partially comipleted processing shieet with its parent doc.umient before

Manyof he frmsassociated v~tit..onitrol oh coniputer-based systems will consist of simple headed lists prnted
entirely by thle miachine and providing statistic-al data kconcrning the throughput of doc.umients, etc.. rornis which dbplay
textual data dcii~cd from the comipuiter but intended for use utside thle -coniter area, SLI-Ji as the Document Processing
Shiet-ts. irice forms and idex arbaegreatly improved by being pre printed onl .onitinuoos stationery of a suitable
size, and there are certain basic rules which have to be observed when such forms are being designed.

It is general,: i.,essary to allocate space for eachI data field onl the basis of ten characters to the mu~ across the (fmi
and sx linies to the inch1 along its leng~th. MWiny kinds of .omiputer printer require a margin between the edge of the paper
and the first print position in any line, ana prec.ie positioning of the text. wichI is essential if the completed formi is to
be ac.ceptable to the users, can only be achieved if the comnputer operatcr sets up the paper accuratel) inl relation to
datum111 linies marked onl the bed of thle printer. If required, tile edge strips'c.ataining the sprocket holes canl be removed
by guillotine or by means of periforations inserted when the blank ftrmis are being pre-printedl. The use o, coloured paper
car. be benefic.ial, for test. hav, ,hown that black pnnt onl yellow paper is more legible than black onl white. The use or
two colours of ink onl any formi is not recominieded since it is of limited Nalue and tan add 20 "' to the cost of the pre-
printed stationery.

Where uip t., six or eight .opics are required of any pages of comnputer output it is generally most conoiumcal to tise
multi part paper wvith carbon inserts, although the rather expensive 'no carbon requited' p~apers are ilort cotyivenient to
hiandle. In the case of anulti part lpre-priited stationery, it is ofteii advisable to uise differeait col1ours for tiv vanous p~art.%
to simpid'y solting when thle sheets are separated or 'bUrst'. Three part invoiig forms rep~resent a good example of this
techlnique if the various parts are, made instantly re.-ognisable by iiaving the in,oice itself printed oia white paper, thle.
despatch copy onl, say, yellow and the accounting copy onl pink or some other contrasting colour.

4.24 Computer Configuratioi'

Tht GEC 4060 computer used for the processing of research1 report literature at the lDefence Research1 Infortnation
Centre of thle UK MOD is illustrated in figure 33. This configuration is des,.ribeJI fully tin the paper by I lart aidl included

( in thle Conference Proce'dings referenced as Item 12 in the Bibliography.

The Techinoougy Reports Centre of thle UK Department of Industry hias a Molecular IS oaputer of similar size,
mianu fact ured by Business Computers Limited. Thle TRC machine has the following configura tion.

Central processing unit (%6k bytes)
Operating console
I 12 miegabyte dlisc unit
1 6.4 mnegabyte dlisc unit
I Magnetic tape unit
6 Visual displ'ay key stations (VIDU terminals) with 1280 character screens
I Djaisy-wheel keyboard printer (45 chiar/sec)
1 200 1 pml printer (uppner iand lowver case)
1 75 chiarlsee printer
I paper-tape reader (500 cliarl ec)
I paper-tape punch (40 chiar/sec)

S. THIE USE OF MINI-COMPUTERS IN TIlL PROCESSING OF RESEARCH REPORT LITERATURE

Tit, developmienitof mioderc.iomputer techntology tedmoad x~ieniniaturization withoc~er increasingkdais.
storage .ipa%.itieS oCAupy iI.g an ever-decreasing space, so that it becomes dififiuht to Ji~femeit~ate bet v ceii tile mint
-.oimpuiter and the mnain frame miachine of ioderite capacity, m~e optiniuim uise of large dat %bases if the kind Jdsrlbed
in (.liapter three can require up to tenl 100 miegabytte disc. units onl line at any one time and, if akess is provide d fu.
remote terminals over telephone 'and :ines or by satellite. the cusliputter installation must also be equipped wvith bpecviai
.omimunic.ations controi equipment. The role of the mini -oiptter tin installations if this size beconies that of thle
intelligent terminal fulfilhii.g datA apture iad related word processing functio.as as vill ns providing off line printiag and
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Fig.33 The GEC 4080 computer at DRIC
(by courtesy of the UK MOD)
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communications tontro, r,LiUties. The wiomznunieatiotib w.ntro1 aspe.as of STI .vurk ame normally deffined by the
mnanufaicturers of lte mu.~frame na-diine and lte National Post Offke auithorities .an oil .om a1highly bpeUaLatsed pairt
of lte total system. The use J~ mini %oniptctrs for Word proiessiig anld as off-line print stations involves miany of tic
techniques described inl Chapter four and, if it is a,.cptetcl that thc ternn 'nuiniimputcr' definecs madunecs with L.ore
,apacities uip to 16k (16,000) by tes, the effci.t which this iiinvitation wvihihave upon file and progran Sizes miust l)C
conside~redl wheis thle total system is beitig designed.

5.1 Programn Aspects

A mnini coipuatr equipped with VDU terminals and a sinipfe printer .4. be used very uffetn ly for oni-line prugrani
developnment, with thc pzvgiaims being written onto floppy di~.The Lonlpilatiofl of sutli programs, however, normally
requires aLzcss to a iu~h larger machine, and thle sophisti :ated soifware offered by some mjuaufa,,turers as 4an aid to
error trscing and the worretion of progrms (dcbugging) ol rarely be i..coinocdatcd inl less than 32 'k by tes of .ore if
response tOmes are to be acceptable to the Programmers.

Mlini computers set ill) for wvordlprocessinlg, i,C. data capture and tile printing ot'good-iluality output, .ail be enlhnmekd
to pcrfornn arithmetic, eg. acounting, by the addition of suitable logiL. board~s whi~h, with lte introduwtion of mouern

1'technology, do not require enilirged Labinetb. There is, however, ant inev~itable Lonstraint upoun thle number of jprograias
which canl be run simultaneously, and any over loading ,.f thme system bewnmes parti%.ularly iolacable Ii the slowing-
dlown of interactive operations, i.e. those atiities whidt are based uipon a dialogue between thle list,, and the Loinputer.

5.2 Non-bibhicgraphic Applications

Reference has already been mnade inl paragraph 4.22 to the valuie of sto%.k Luntrol robitineb within a LoinpIrehensiive
STI systemn and, Mvhere the number of tranisatiomis and lte quantity of material being hiandled justify it. these nion-
bibliographi. funtions .an bec usefully pro,.essed onl a dedi%,ated inii-Lolaputer. AL,,ess Inay be required to a main-frame
mnachine, possibly the unmputer whi~h holds lte data base, either by a dire~t Lable Loiic tion through ani interfaxe or b)
the base of compatible tape&, to run major sorting programs and to allow, thle up~dating of riles %vhaIh hold d'ItaI Loinhllon10
to both the stock Lontrol and main te;J handling systems. On.-e a stoA, Lontrol system has 4cen set kip In this. way it

,Ili readily be eXtenlded to ouver awouinting pro%,edures and .irious other io use keep ing jobs. The aninouputer should
be equipped with its owni printer 5IinLc it is a feaIture of somei bto")k .Lltrol funAionIs that they reLduare a dedmtated lprinter
for long periods although the total quantity of printing inl the working daty mnay be quite small. Ali e~wnplu of this ty pe
of application is found "it the initial recording of new accessions referred to inl paragraph 4.22.

6. COMPUTER BUREAU OPERATIONS

There are miany fuin tioins within a oniprchcn.i~e STI systemt wlmi%.h require lairge wonluiter resoULrtCs. The
aL. uilation of a single datai base LanI result in lte addition of 100 nIegably tes of Onl flie storage Lapa16ity e year, thle
large sorting pr irams a~n only \Nork efi~ienitly if more than 321% (32,000) by tes of inain Lore are mlhasiwely awailablc
Mhil: they are being run, and oil linec infonatationl retrieval froila tellmi eote tenminilals Operating saulineu li
increase the demiand for Lore -Lapa3tity by uip to eight timesc this, figure, depending kapon the effiieny of the soft~~ re
and thle iced for maintaining rapid response timies between thle xiniputet aand the tcrmntals. Ju Lst prititang out tliL iesialts
of sear.lhes inl suJh a Ssstei Lould ,reate aI daily demand for over thre,; hours emLlusive base of aI prinlter %%orkiag ait ahle
rate of 400 lines tier innate inl kipp~er ,and ltow-r ase and, although somuoll01pom.cits of Loilputer hiardware tend to
bewome relatively less ex\pensive ats tile te-Jlhulogy devemops, it is generally evident that Installations1 whi'lh are lrge
enouigh to Lope With thle deman~lds of this kind oh system .all only operate econoiluwally If their reur..es are buing fully

* exploited for the maj ority of a 24 hiour day. The nature of the STI task however, .rcebe peaks of utilasatiomi during thle
normial working day with v'ery light work-loads at other timtes.

Onec way ouit of this dilemmna is to set ill) olperations onl the basis of easti ibuated jprokessing %\ith the ald of a1 suitlble
Lomniuter bureaui. Tnib implies holding major fSteb onl at large mal~in framle mallhinle liniked, p~referably by ICmas OfN
dedicated telephone linec, to termninals at the% STI Centre. The bureau Lannot be cxpceted to excrr.ibc thle kin1d oflhi'5e
wltrol of files requiired for thle sy steniati%. Laptur of reliable anid aL'uaratc bibliograpili data, necither would a1 genleral

pbarpose --Lomuputer be linrally equipped to LUPC with thle spe~ial requareIentIlIs of liigh-ttiaahty lr~nntang. bukeepuIVAg
and sto-k Lontrol a,.tivities suJi ats those outlined inl paragraph 4.221 might also pirove illh~abke without ,LLSto
relatively simple local data storage aind printing fawilities, sin, c parts of these files Loild be ieqired for oi !lne ~s
throughout thle Working day and a bureau :ay net be able to offer suich facilities at ani ecolonii% Lost.

6.1 Setting Up the Bureaui Operation

Two types of Lomputer bureau canl be recommended for uise by an STl Centre. The ustial kind is lte puarly
Lomumer-iJll burcau whi.h .ilI only be expe~ted to offer sheit fawalaties at a1 sp"Lsl late of Pay Iient ,and mInay therelto,
p~rove to be very Lobtly inl the handling of large bibliographiL files. The preferredl ty pe is thle lrge bw~c le ilailec operated
lin . bureaui niode by ant eduaational ort .entral goveriinient cstablashiuiient, anid organaslataoats o( this kaild have C 11'. kato\N it
to take a Lunstruiwtive interest inl the b!peial impli%,ations of STI hpro~essilg and to help1 ill oNC erLomang thle inevitaIble
p~roblems associated with large-scale text hendhing lin a bureau environnient.
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Liaison with the bureau requires the attention of an expert in ANP on behalf of the Centre and, according to the
scale of the operation, involves regular mecetings with thr bureau management parti.ularly during the early stages of the
operation. Users are expelted to farnliatrise themselveb w ith the standard pro.-dures adopted by the bureau and to
prepare batch work in aecordante with any speial rules whi dli have been laid down. The ,onditions under which regular
ns are carned out have to be agreed, with parti ular emplia.is gien to those jobs which are time critical. It is often

helpful for users to gain some understanding of the inihine itself and its operating system in addition to a complete
knowledge of the most efficient programming procedures.

An STI Centre which uses a bureau to handle its main files will seleL .oLal word processing terminals for data
preparation and peripheral deviLes for spe.ial printing et... on the basis of obtaining the best value for the availaole money
It is likely then that there will be problems of ,.omnpatibility with the maia frame machine whhkh will generally provide
its best response only if linked to terminals produted by spe .ified mnantfadttrers. These problems can be overcome by
introducing software or hardware interf,:,es wihih will adA as siulators, so that the bureau machine 'sees' the users'
temunals, whatever their type, as devices which come within the reconmtended range of equipments.

6.2 The Advantages of Bureau Operation

I lhe pnncipal advantages of ,ureau operation have already been indkiated, Iut it is also important that such a system
should be shown to be cost effective over a period of seven to ten years. As well as offering the advantages of size, staff
resources and a wide range of facilities, it is likely that the bureau will provide practical help and advice through sone
form of user support organisation. l'hus progress towards a reliablb working - stem can be achieved quite rapidly The
bureau operation will also proNide the staff of the Centre with pratical experience wiich .outd prove invaluable if it is
decided, at a later date, to invest in a dedicated main-frame machine.

6.3 The Disadvantages of Burea Operation

'he disadvantages of bureau operation are generally related to the fadA that the STI Centre will inevitably relinquish
absolute control over various important tomputer attivities. This ,.an be espec,.ially significant during the development
period when the test runsof new programs are being submitted, since the time necessary for getting work into the
computer and receiving results in the form of print-out ,an add days to the time required b the machine itself. It can
be particularly frustrating when a job fails because of some simple error which would ha~e been easily put right at run
time on an in-house machine.

Operator errors at the bureau ,an also create problems, partic,ularly if the printer is incorrectly set up, or the output
is printed on the wrong paper or, upon completion, is sent to the wrong customer. It has been known for jobs to fail
because the constituent programs have been run in the wrong sequence, and problems can also arise if output informa
tion is assigned to the wrong disc or magnetic tape file, thus corrupting essential data.

Despite these possible disadvantages, there is muci to ommend the use of a bureau to support computer based STI
operations. Many of the problems whinc have been described an be mitigated if user groups or similar liaison bodies are
'et up to disseminate information about system changes etc, possibly by the issue of news sheets. The local ini

omputer linked to a remote main frame machine ;aln, in the long term, form part of a communications network which
might be developed to bring a number of STI Centres together for the mutually beneficial sharing of information
resources.
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(GLOSSAKY OF TERMS
and Acroiryms

ADP Automatic Data Proressing

Batch processing A mode of computer operation in which tle data inputs for a number of tasks requiring
the samn, program are accumulated ovei a period of time before being processed in a
single machine run.

Bit The smallest unit of information in a computer: a unit of storage capacity.

Block A group of records, words, characters or digits handled as a unit in a computer system.

Boolean algebra A binary system of algebra originally formulated by G.S.Boole and based on the operators
AND, OR, NOT.

Buffer Storage used to accommodate a difference in the data handling Tate of two devices when
information is being transmitted from one to the other.

Byte A set of adjacent bits operated upon as a unit in a computer. A byte is generally smaller
than a word and typically eight bits or six bits in length.

Character A digit, letter or other symbol used in the representation of information. In computers a

character is represented by a pattern of adjacent bits.

Character set A finite set of different, specified characters.

Compile To translate a source program into a program which the computer can execute.

Continuous stationery A continuous strip of paper in roll or fanfold form, usually with uniformly spaced holes
near the edges for sprocket drive purposes and a transverse line of perforations between
sheets. Used as an output medium on line printers.

Control character A character whose function is to initiate a computer operation.

COSATI Committee on Scientific and Technical Information (see Section 1 of the Manual).

Data capture The acquisition, in machine readable form, of data to be processed by a computer (also
data preparation or data prep)

Down time The time during which a computer is not available for operation due to malfunctioning.

Edit To prepare data for subsequent processing or output by modifying the content, form or
format.

Field A specified part of a record reserved for a particular category of information.

File A set of related records treated as a unit.

Flag Any of various types of indicators used for identification: or a character that signals the
occurrence of some condition such as the end of the word.

Floppy-disc A low-cost, compact magnetic storage device comprising a small disc of flexible material.
or flexible disc The information is stored on circular tracks in the conventional way, but each disc is
or diske t.e contained in a sealed plastic envelope which has a slit from the centre to the outer edge.

This slit provides access for the read/write head.

Ilard-wired logic A term used to describe the control of functions, within the computer or its peripheral
equipment, by means of readily exchangeable printed circuit boards, generally as an
alternative to the control of functions by program logic. The use of hard-wired logic is
increasing with the development of microprocessor technology.

Interface An area common to two systems or in which two systems interact with each other,
e.g. the hardware linking a computer's central processing unit with the peripheral device.

Interpreter A device that prints on a punched card the data already punched in the card.

Main frame Synonymous with Central Processing Unit; generally implying a computer of large
capacity.

NTIS National Technical Information Service. Department of Commerce.

Off-line Relating to the use of peripheral equipment, either uncontrolled by the cent, .1 processing
unit or initiated by the unit at a time subsequent to the current operation.
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Parameter A variable that is given a constant value for a specific purpose or process.

Record A group of related items of information treated as a unit.

RNn tinge Thle time during which a computer program or routine Is being executed.

SDI The Seleti )issemination of Information.

Word A set of adjacent b'ts or characters stored or operated upon ats a unit in a computer.

Work area A storage location reserved for temporary results.
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ANNOUNCEMENT SERVICES AND PUBLICATIONS

by
Elizabeth I .Ridler

l)efence Research Infonation Centre
Ministry of Defence

kOrpington, Kent, UK

ABSTRACT

The methods by which an Infonnation Centre announces its holdings and recent
acquisitions to its users are surveyed. Examples are given of manually and computer
produced bulletins from a number of Infornation Centres and Libraries, and production of
indexes to computer produced bulletins is discussed. Manual sud computer-based SD!
services are described with notes on profile construction, use of commercial magnetic tapes
to extend an in-house SI)l service, and standard profiles, Other services which involve
repackaging the literature resources of a Centre are reviewed, including bibliographies,
state of the art reports, and packaged information to assist industry with technical
innovation.
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1. INTRODUCTION

1.1 This section of the Manual deals i th the types of anouncement services and publications which are produced by
an Information Centre as some of its mkor tasl,,. llowever extensive are the holdings of the Centre and valuable its
acquisitions, they are of nuo real benefit until the Centre's users are made aware of their existence.

1.2 lnformition mphes communicaton, a transfer of knowledge from a source to a receiver. Modern developments
in using electronics for communications Iirie not yet superseded the long-established medium of print on paper, and
this section wiL deal mainly with the use of print on paper for commiunicating technical information in the form of
regular literature and accessions buUtims, selective dssemination of information (SDI) services, special bibliographies,
reviews, and other methods of paikaging information. The information which is to be communicated will be mainly that
derived by the information scientists of the Cent.e from original work already commited to paper by scientists and
engineers in the form of ooks, technical reports, and papers given at conferences or published in learned and technical
journals, the so-called 'primary publications%

1.3 The introduction of computer processing in Information Centres has necessitated a degree of standardisation, but
this does not mean that tnere is no room for individual styles in the publications of a Centre. As Kipling' has said'-

'There ,nre nine and sixty ways of constricting tribal lays and every single one of them is right.'

Guidelines will therefore be given on methods for the production of the types of publication a Centre can provide with
examples from services provided by nationd and other large information Centres to illustrate their different approaches
to the problems. The examples will include some commercial services which provide information packages which can
supplement an in-house service or provide models for the development of new services by the Centre.

2. BULLETINS

2.1 Literature bulletins

Information Centres which serve their asers with pub lished information will prepare current awareness bulletins of
articles from journals received in the Centre. In its simplest form the bulletin can be produced purely by clerical effort
by circulatingjournal contents lists. A more useful bulletin is achieved if the information scientists in the Centre scan
taejournals and select the more important articles to announce. Although the marked up journals can be placed in the
desired subject order and passed to a typist, the journals are out of circulation fo a shorter period, and a more uniform
product is obtained if bibliographical details of each selected article are transferred to a work sheet, on which the
elements are arranged in the order in which they are to appear in the bulletin. A subject classification code is added for
each item, the sheets arranged in subject order, subject heading slips intercollaled, and with the addition of the title page
the pack of work sheets is ready for typing and reproduction. Blick and Magri12 describe such a system for pharnacolo-
gical research scientists. Information scientists scanned journals for items of interest to project teams. Titles of relevant
items with author, bibliographical reference and language constituted the bulletin entry. A weekly bulletin containing
500-1000 references was circulated, savi.4g each scientist one to two hotirs a week in journal scanning time It was
estimated that the cost benefit of the. bulletin was equal to about 3.6 ti-nes its cost. This method of selection can
approach manual selective dissemiinati.n of information services wlhich are discussed more fully in paragraph 3

The inclusion of abstracts in literatt'e bulletins enhance their usefulness but also increases bulk and cost. There are,
however, so many commercially available abstrncung services that to prepare a literature bulletin with abstracts in an
Information Centre is justified only if the Centre specialises in a particular discipline or an interdisciplinary subject, as
many Information Analysis Centres do, or if the language used by the commercial abstract journals n the subjects
required is not the native language of the Centre and the majority of its users. The basic steps for compiling a literature
bulletin with abstracts will be the same as for a titles only bulletin, but an editorial staff will be required to maintain
quality control of the abstracts and ensure a consistent product. The cost of the bulletin czan be recovered by placing it
on sale and two bulletins, not in the English language, are good examples of this course of e,_ion. In France the Centre
National de la Recherche Scientifique (CNRS) issues the Bulletin Signal6tique in 50 subject sctions tinder the main
headings Exact Sciences, Biologicil and Medical Sciences, Engineering Sciences. The bulletins are computer-produced
and each is issued ten times a year, each issue containing subject and atther indexes. (Further information from-
Informascience, Centre de Documentation Scientifique et Technique, Centre Ntmonal de la Rdclierche Scientifique,
26 Rue Boyer, 75971 Paris Cedex 20, France). In the Soviet Union the All-Union Institute for Scientific a~id Technical
Information f VINITI) publishes Referativny Zhural, issued in severel sections including Astronomy and Geodesy,
Biochemistry, Biology, Chemistry, Electrotechnology, Geography, Geology, Geophysics, Informatics, Machine Construc-
tion, Mathematics, Mechanics, Metallurgy, Physics. Abstracting services on such a scale are usually computer-based, and
produce computer searchable data bases as a by-product of bulletin production. Thus the PASCAL data base, available
on the European Space Agency's Information Retrieval Service RECON system, is produced as a by-prod'ict of Bulletin
Signaldtique.

2.2 Accessions Bulletins

The accessions bulletin is one of the most important announcement media of an Information Centre, especially

- a*



104

wvhere thle accssions relate to dlocuments of limited availability such as technical reports where oniy a limitedl number are
printed andl the Centre may be the main distribution point for themn. The function )f such a bulletin is first to announce
to users what has recently been received in the Ceatre, but a wvell-produced and indexed bt~lletin is also zk pernatent
reference tool for retrospective search. The futiction of the bulletin in promoting the image or the Centre mnust also be

for his convenience. If the Centre uses a numerical classification such as-the Universal Decimal Classification (UDC) thle
ReimLir gropedunde brad DC hadigs. entes wichusesubjct ndexng erms(aecritors fronfrntthle

cdssuch as those issued by COSATI (see this Manual Vol.1, pp.14-1 5). lIndividuial itemis should be laid oit so that
ipratinformnation is prominent. Title~s should be printed in capitals or in bold type, and the number whlich thle

Centre uses to identify the item in its syst em, usually the Cettre's acces3sion number, should be easily identified. It is
helpful to users if introductor, pages are included i-the bulletin giving information on hlow to obtain thle (documnents
cited, and a guide to the layout of itenrs. Ani example of such a guide. front thle UK dlepartment oi7 lndustrys Technology
Reports Centre's R & D) Abstracts, is shown in Figure 1.

If some of the items to be announced are restricte-d to certain users because or security or commercial limitations,
special supplements to the bulletin or a separate restricted edition should be compiled and circulated only to those users
entitled to receive thle informnation.

2.2. Allanutally,-Produtced Butlkunis

The formnat of a manually-produced acesions bulletin will depend onl the eiort available it, the Centre, and the
use to which it is put. For immediate current awvareness wvhere speed of issue sa.l!-iniportart, a titles-only bulletin will be
quick to produce and will involve the minimium of intellectual effort. It can be * irnple rypingq operation based onl
copying marked fields onl thle work sheet made out for each new dlocumient, the sltv.ei, Pct beig sorted int thle subject
order required. Ani example of miclh a bulletin is that currently is~i:,,d by the 13%tsWi Libiary Ltending Division, Boston
Spa, as the BLLD Announcement Bulletin. A typical entry is shotn in Figvt. 1. The -ari_,, tre arrangel in main
COSATI subject fields. Ani author index is included.

A bulletin will be more informative if abstracts are included, altholigh pioluctozi wHi 1utoager. motv infonnation
scientists' time wvill be involved and the typing and reprographic load wil) be jreao r. As with litera ture bulletmns
containing abstracts, an editorial staff will be required to ensure quAity and cons~sint er (ties. SOme economy canl be
achieved by coordinating bulletin prodluction with other ;,ocesses in thle, Omwe. A Ctr whicht aot~ not have acces
to a computer for searching their records will prnbably rely onl typek ootalcoyne cards for its subject, huthor and other
indexes. 13tilletin and catalogue card production can lie coordim-ited in variou~s wcys. After yping thle cards one set 4mn
be arranged in bulletin page order, and( offset lithM pl*atcs made photographica~ly An 1,4ternative method is to type the
bulletin pages first and to carry out two separate rpn~ runs, (lhe first go prepare the p~eT ages Caml the second to
prepare cardls Vxtra copties of eich page canl be run off onl gumnmed paper, the abstracts cid out and stuck oil to card.
Alternatively the extra pages are run off on card stock which is subseqn' idly guillotined to size. This latter mlethod w~as
used in Vi~e predlecessor of thle UK Def-nce Research Informnation Ceitr, the Ministry ef Aviation's Technical Informia-
tion and Jimary Service imp) to 1 968 (Vessey') These methods entail the uts, of a unit card for all the cataiogiies usedl in
thie Centre, although typed addlitions to the cards canl be made if ne!cessary.

In the intermediate stage before computerisation, tape typewriters, described in detail 'n Sectiou 4 of this NMannal,
haeve been uged to produce bulletins and cards fromn one typing operation. ThQ cards ai.) typed first and tl'a bulletin is
subsequently typed automatically using the punched tape produtced( when typing the cards, Wilsons (lescr'bcs the use
of a Friden Flexowriter with edge-punched cardls insteadl of paper tape at the Atomic Energy Reseatech Establislinemlt,
I larwell, to produce catalogue cards, the montly library accessions list and lists of unclassified UJK Atomic E13nergy
Authority reports from one master typing, with i saving in clerical and typten, effort estimated at 1000 man hours a year.
Vickers 6 deseribes the tise of Vonamatic tape tyvewvriters at the UK Central Electricity G.encta ting Board Information
Service 1, produce Om rry catalogue cardls, reports lists and a libra.ry bulletin. with considerable saving in typing and
clerical effort.

The min disadvantage with a manually produced bulletin is the (difticulty of p~roviding Didexes, Particularly su'Oject
indexes, which are the most important if thle bulletin is to be used as a retrospective seaizh tool. FJra cards 1 -list be
wvritten or typ~ed and sorted into order and the final index retyped1. For production offindoxed bulletins fole nmeasure
of compuiter assistance is esential.

2!2-, ('ominper-Produced 8)3uefil~s

Data preparation for computer processing and computers in hIformation Centres are dealt with in detai' in Sections
4 and s of this Mannual. Only an outline of some actual systems usad for but'etini production is therefore given here.
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A TYPICAL ABSTRACT

BIBLIOGRAPHIq INFORMATION, ABSTRACT, AND INDEXING TERMS

Corporate Author B & D°Abstracts, Volume & Issue

TRC Accession Number Cor uthor's Reference Number

T78-0378 WSL- LR-296-AP 3902
, Warren Sprig L~b,,Stevenage, ierts., UK

SENVIRONMENTAL STUDY OF AN ACTIVATED CARBON PLANT

. Clayton, P. Walll, S. C. 1978 14pp 2ref
: -{ "i " ' --TRC,,

A summary of the enironalental aspects arising from the production

of activated carbon. The methods for pollution control are specified and
the emissions and predicted ambient concentrations given. Recommen-
dations are made to achieve satisfactory operation of pollution control

equipment for normal and malfunction conditions.
- *Activated carbon/*Pollution/*Flue gases/Activated carbon treatment

/Air polluton/flea lth/Fuxnes/Dust/Odors/ Kiln gases//llG/13B/68A/71C/

Availabillty of reports Indexing terms

Most reports are available from TRC. Ask * FJC-TEST thesaurus terms for subject
for order iorms TR 100. (Price List TR 406; index ()
Rules of supply TR 402). e other JC-TEST tams

Other reports are availible from the Corporate a non-EJC-TEST terms (+)
Author (full address given with each abstract)
or HMSO for which requests should be sent AoSTac (i)
to: HMSO. PO Box 569.

London, SE1 9NIl, * other Cosati and NTIS codes (1)

42) Crown Copyright 1979

Extracts may be freely published

providing the source is acknowledged.

FiSA Guide to lay-out of Technology Reports Centre's R & 1) Abstracts
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INFOWMTIM~ SMVICES IN~ TPMkV.XtT PLACE
Birks, C.

.British Library Research & Devel.:p~ent Report
0BLRDR 5430 (BLLD 2113.56~F)

A,.tilltble only from ii.L.L.D.
July 1578 pp.75 £3.00

Fig.2 Typical entry in BLLI) Announcement Bulletin

When a bulletin is produce'l by computer the bibliographical data inist be p~reparedl i machine readable fornn. Tape
typewriters are frequently uised for this purpose, Operational systenms uising tape typewriters have included thle UK
Technology Reports Centre's original systemn for lk & D Abstracts (Scliuler i andl the French CNRS system tised for
preparing Bulletin Signal~liqtie (d'Olier and Dusoulier"). Other inethods for computer input include Optical Character
Recognition (OCR) used ( 1974) in the US Department of Navy Ship Systems and Scientific D~ocumentation Division

0 tSmith9) and direct entry into the ciputer fromn anl on-line terminal using a visuial C splay uinit, as is now~ uised for R & D)
Abstracts (Adamns10 ). Advantages andI disadlvantages of each of these methods have been sunnarise(I by Mclvor".
D~evelopment of minicomputers has led to thle possibility of snitaller Centres having their own computer, andl bulletin
p~roduction is one of thle, tasks very suitable for running onl suich machines. The preparation of thle UK Defence Research
Inforniation Centre's abstract bulletin D~efence Research Abstracts is flow carried out completely in-house usintg a CISC
4080, the processes being described in detail by I[art"- and !in Canada thle D~efence Scientific Information Service p~repatres
Documents D~igest using a V'arianl 620i (Mclvor t3 ). The uiltimiate in compuiter p~rodluction of bulletins is computer type-
setting, described in Section 5 of this Manual. At present this is only economic for larger organisations such as NTIS and
NA\SA. Figures 3 and -4 show typical entries ini the NTIS Government Rt.ports t% nnouncemients and thle NASA STAR
(Scientific and Technical Aerospace Reports).

AD-A055 2l1170A PC A02IMF A01
Aevisory Group lot Aerospace Research and
Development Neuilly-Sur-Seine (France)
Technical Evaluation Report an the Mooting
of the Propulsion and Energetics Panel (50th.1
A Symposium on High-Temperature Problems
In Gas Turbine Engines.
Advisory rapt..
R. Eggeibrecht. and S. Lombardo. Mar 78. 20p
Rept no. AGARO.AR-I 16
See also Reel. no- AGARD-CP-?29. 40.AOS52

Dteriptors: 'Gas turbines. 'Military research.
SYM'Po31a, High temperature, Heat transfer
Film cooling. Cooling, Transpiration.
Aerodynamics. Combustors. Combustion
chambers. Afterburners. Heal resistant alloys.
Thermal Insulation. Coatings,
Identifiers., NATO furnished.

This Tochnilcal Evaluation R~port on the 50th
PEP Symposium on 'Igh-Temperature
Problemi In Gas Turbine Engines' contains a
critical survey of the 37 papers presented,
whic~i are grouped ac.,ordtng to the various
sub(ects covered In this SyMposium. (Progress
of New Seseartih and Development Test FacIli-
ties, Cooling TechnIquos and Hoot Transfer In-
vestigations. Effect o' Turbine Cooiing on
Aerodynamic Performance. Combustors and
Afterburners. High Temperature Materials and
Coatings. Overall Engine Design and Per-
formance Aspects), Conclusions art drawn and
areas with high-priority future Interest are
marked. The papers presented at the meeting.
together with the disCUS3ions, are published as
AGAFID Conference Proceedings CP-229 *High.
Temperature Problhms In Gas Turbine Eri-
gines (Author)

Fig.3 Typical entry in Government Reports Announicemnents

32 Bulletin Indexes

A imiaiully prodIuced bulleti, as stated earlier, is unlikely to include indexes becauise of tile large linotutr of labour
involved. Comiputer-produced bulletis canl be indexed according o any of the data fields choseii. Thie inost imiportanit
inidex for retrospective search is thle subject index, but thle Centre wvill receive requests for documents not only by subject,
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N77.32177N Advisory Group for Aerospace Research and
Development. Paris (France),
A FURTHEA REVIEW OF CURRENT RESEARCH RELATED
TO THE DESIGN AND OPERATION OF LARGE WIND
TUNNELS
Aug, 1977 130 p tefs
(AGARD.AR.105) Avail NTIS HC A07/MF AO

Research related to wnd:unnel design and operation is
presented Current results and planned eort for 346 studies
and research investigations underway in nine countries are
reviewed and commented uoon The wurk of the Wind Tunnel
Test Techniques (TES) Subcommittee is described and the rationale
for the effort is given. Main conclusions and-recommendations
are summarized. and lists of titles. investigators' names and
locations for t1ho research and btudies reviewed aie included.

Author

Fig.4 Typical entry in STAR

but by author, titla, document number, corporate author, contract number, etc. Printed indexes for each of these data
elements will provide a search facility for the Centre's clerical staff who deal with requests fo specific documents, and
allow the Centre to dispense with a number of separate card catalogues with consequent savir g i tIie _rlne taken for card
filing. Except for the subject index the indexes can be produced using simple computer snrt programs. Consistency of
recording is important and the rules given in Section 2 of the Manual must be followed to ensure standardized entries in
the indexes.

The subject index is not so straightforward. It will depend on the indexing system used in the bulletin. If the UDC
is employed, it may appear to be difficult to sort by computer, but programs have been developed for the purpose by the
Zentralstelle fur maschinelle Dokumentation, Frankfurt an Main and described by Schneider and Kochl4  Subject
indexes based on descriptors can be organised in different ways. Single descriptors (single or multiple terni concepts)
can be identified separately to the computer in the data preparation (se. Manual, Section 4) and each is printed out in
turn associated with the document title and, if desired, the full bibliographical reference. This method has been
developed at tile UK Aircraft Research Association Ltd and is described by BarnettiS . Complex subject headings can be
obtained by associating two descriptors. The main heading is identified by marking the relevant descriptor with an
asterisk, and the qualfytng descriptor is separated from it by a comma. The association is made intellectually at the
editorial stage. This method, used in the NTIS Government Reports Announcements is also elnplo ,ed at the Defence
Research Information Centre and is illustrated in Figur 5 which shows one item from Defence Research Abstracts and
Figure 0 which shows the position of this iten in the subject index.

Mention should also be made of a form of subject indexing based on manipulating document titles, KWIC (KeyWord
In Context) and KWOC (KeyWord Out of Context). There are several computer programs available for preparing KWIC
and KWOC indexes. A list of unimportant words is made - the 'stop list'. All other title words are selected in turn by
the computer and either printed centrally down the page in alphabetical order, with the remaining title words in order
on each side (KWIC), or printed at the side of the page (KWOC) with the whole title repeated to the right. Each entry
is associated with an identification code. The usefulness of KWIC and KWOC indexes depends, of course, on document
titles being informative.

It is not necessary for every issue of the bulletin to contain a complete set of indexes. A useful minimum is subject,
personal author, and an index associating the original document number with the Centre's accession number A complete
set of indexes should be issued as a separate volume or volunes, preferably at quarterly intervals with an annual cumula-
tion. These index volumes will become the main search tools for the Centre for identifying individual documents and for
conducting subject searches.

2.3 Staff Requirements

For a service where intellectual scanning of journals is required, but abstracts are not included, one information
scientist can select, index and check about 300 citations per week if working full-time on the task2 . When abstracts are
included, a reasonable tine for each abstract with indexing terms is 20. 30 minutes, giving a weekly output of about
80 abstracts. If a large proportion of author abstracts can be used, 100 abstracts per week should be expected The
editorial staff can be expected to edit 300-400 itens per week each, working full-time. Such staff would, however,
normally have additional duties related to the Centre's other publications.

3. SELECTIVE DISSEMINATION OF INFORMATION (SDI)

As its name implies, SDI is a service in which infornation is tailored to user needs. Development of SDI services
has increased rapidly with the increase in computer processing, although manual systems are successfully operated Both
manual and computer-based SDI will be considered, with the emphasis on tile latter.
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I AERONAUTICS

I-2 AERONAU.'CS

(2001-770&i
BR-54759 RAE-TR-76123 UNLIMITED

Royal Alrcraft Est.,FarnborouohrHants.,UK
PRECISION APPROACH PATH INDICATOR - PAPI
S-ithA.J. JohnsonD. 9.1976 2Sop 5ref

FS-39
MF AVAIL
ALanding nids.PAP(leanding aid)/*Guide path landing systemsPAPI(landing aid)/
APAPI(landing aid)#Aircraft landing/Approach lights/

The Precision Approach Path Indicator (PAPI) Is a si.ple visual aid that has been
developed to Assist pilots during their approach to landing. It enables pilots to
acquire the correct glidoslope and subsequontly to maintain their Position on it, thus
ensuring an accurate approach anO landing. Descriptions of two existinq systemes, VASIr andT-VASI, are Included together with a brief description of PAP!. The operational
requirements, both Current and future, of such systems are dilcussed, and it is shown
how the PAP! system test meets these needs. HJB

Fig.5 Extract froln Defence Research Abstracts (DRA)

SUBJECT INDEX

Subject Heading 9 Title of Report Access Ho Location

LANCE(MISSILE)
FLIGHT TESTS

Preliminary Data Report (Ouick Look) Lance Fliqht Tests No 278 Missile 3667 Mission NHFT-I P-21S552 2174-7701
Preliminary Data Report (Quick Look) Lance Flight Tests No 279 Missile 3075 Miasion ASP 69 P-215640 2175-7701

LANDING
APPROACH

Technique for Landing From Steep Gradient Approaches Using a Medium Sizo Military Transoor BR-47589 2001-7702

LANDING AIDS
PAPI(LANDING AID)

Precision Approach Path Indicator - PAPI DR-54759 2001-7701

* LAP JOINTS
ADHESIVE BONDING
Influence of Various Pretreatments on Lapjoint 3trength P-217389 205S-7705
Primary Adhesively Bonded Structure Technoloqy test Report General Material Property Data P-216086 2071-7702 4

MECHANICAL PROPERTIES
Primary Adhesively Bonded Structure Technology Test Report General Property Data P-216084 2069-7702

Fig.6 Extract from Cumulative Subject Index to DRA

01

I
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3.1 The SDI Profile

The interests of the user must be translated into a form which can be used by the Information Centre Lo match
against the material available so that only what is relevant is supplied. This is the user's 'profile'. When SDI is to be
supplied to an individual scientist the first step in compiling his profile is to obtain-a statement from him of his interests
in his own words This is facilitated if a standard form is used which should also include space for him to suggest key-
words and to include references to known relevant documents. If the latter have been sipplied by the Centre, the
indexing terms assigned to them together witL tile keywords translated into the form used in the Centre's indexing
system will give a preliminary list of te j from wvhich the profile can be built up. For martial systems a fairly simple
profile is sufficient Computer processing allows of more sophistication, and a formal example of using descriptors from
TEST for profile construction will be given in paragraph 3.4.2.

3.2 Definitions

Since SDI, especially when using a computer. involves information retri;,al, definitions of a few.commonly used
terms are appropriate. These are naturat language and controlled voc,bulary indexing, and precision and recall in
rtrieved information. In natural language (free text) indexing, the indexing terms assigned are taken from the original
.-xt of the document. In controlled vocabulary indexing the indexing te.rms are taken from a fixed list of terms or
'hesaurus such as TEST. In assessment of retrieved output precision is tile ratio

number of rievant items retrieved x 100
total number of items retrieved

recall is the ratio

number of relevant items retrieved x 100
total number of relevant items

3.3 Manual Selective Dissemination of Inforniadon

New documents received in an Information centre can be given an initial distribution to those most interested in
the subject if a register of customurs' interests is maintained. Such a register, often called a Field of Interest Register,
normally consists of subject headings foliowed by abbreviations or codes indicating the organisations or individuals
interested in the subject. It can be organised in different ways according to the method of subject indexing used in
the Centre. A centre using TEST will probably find ordering by COSATI subject categories the most convenient, but
numerical codes, e.g. the Universal Decimal Classification, or alphabetical subject headings, have also been used. An
example of an Interest Register using alphabetical subject headings is given by Wright' 6 who describes the Royal Aircraft
Establishment Library's system. It consists of subject headings in alphabetical order with sub-headings followed by codes
showing Depaitments and Divisions within Departments. It was originally prepared from a master index maintained on
strip index panels from which new editions were produced by photography and offset printing, but its production has
now been computerised.

The increasing use of microfiche enables new documents to be selectively distributed in this form, with consequent
savings in waiting time and costs for postage and packing. A good example of such a service is that provided by NTIS in
SRIM (Selected Research in Microfiche), in which an automatic distribution takes place every two weeks of microfiche
reports in subject areas selected by the customer.

Manual SDI systems in which information about document. &a r than the documents themselves is distributed
are also feasible, although in many cases these are very similar to a Centre's literature bulletins already discussed in
paragraph 2 1. Selectior, of items is often based on simple profiles constructed for groups of users interested in inter-
disciplinary subjects. Roysdon and Mistichelli" describe a system developed at Lehigh University for the interdisciplinary
problems of Energy, Food, and Manpower/Womanpower. Abstracts on these subjects are copied from abstracting
journals and primary sources by library staff to produce monthly continuing bibliographies. Circulation is to 50-80
recipients and the system is claimed to be cost effective and to have stinmilated the use of library resources. Another
manual system which involves building up individual profiles has been developed at the University of Aston, Birmingham,
UK, and is described by Vincent and Seals'. The service is based mainly on Current Contents and other abstracting
journals and serves ten groups of staff and research students in Pharmacy, Applied Psychology, Chemical Engineering,
Management, and Production Engineering. References are copied on to cards, each card marked with profile code and
library call number and a typed list prepared from the cards. Xerox copies of the lists are sent to thle users.

The Scientific Documentation Centre, Ltd at Dunfermline, Scotland, operates a commercial manual SDI service.
The Director, Dr P.S.Davison"9 describes the service as covering a broad subject field including spectroscopy, analytical
chemistry, pollution, computer science, human and information sciences and librarianship. This involves scanning by
part-time scientific staff annually 3250 journals, UK and US openly available government reports, UK and US thesis
titles and 14000 book titles. A classification system devised by the Centre is used (Davidson20 ). Output is provided
in the form of 125 x 75 mm cards distributed weekly, containing bibliographical details but not abstracts.



110

3.4 Computer-based Sl)l

Information retrievil using computer systems is dealt with in detail in Section 7, Voil. of this Manual. It is
suffiient to mention here that al SDI computer progiam will usually be very similar to the information retrieval program
used by the Centre with possible modifications to the print program. The data base searched will normally be the latest
update to the main data base, containing the input from one or two issues of the Centre's announcement bulletin, but it
is possible to obtain other data bases by purchase or-lease to enhance the servie, ani this possibility will be discussed in
paragraph 3 "7 A monthly SDI service is frequfntly provided. A service at longer intervals defeats the objective of
immediacy, and unless the Centre has a very iage input, or uses externally-produced tapes to supplement the service, a
fortnightly SDI will produce only a few references.

3.4.! Compiling Profiles for the Conputer

For ccmiputef searching the search profile derived from the user's nterest satement must be an ordered list of terms
in a forn strictly compatible with the indexing language of the data base to be searched and the search strategy used by
the computer search program. The terns (detcriptors) are sometimes all single words, as in many natural language
systems or, as in TFST, single words and words combined to form concepts. Individual descriptors must, however, be
coordinated to match the more complicated concepts of the user's interest statement. The method of coordination
Irequently used is the employment of Boolean logic operatom. There are three of these operators commonly use(, viz.-

Operator Symbol Example of use Meaning

AND * (1 -2) Select only documents that are indexed
under both tern I and tern 2

OR + (I + 2) Select documents indexed under
either term I or term 2

NOT - (I - 2) Select (locument indexed under
term I but discard any indexed also
under term 2

The processes can also be shown in the form of Venn diagrams as illustrated in Figure 7 where the circles represent
sets of documents indexed biy descriptors A and B respectively. The shaded areas represent (a) documents indexed both
by A and by B, i.e. A * 13, (b) documents indexed either by A or by B, i.e. A + B, (z) documents indexed by A but not
by B, i.e. A - B.

3.4,2 Example of Profile Compilation using TEST Descriptors

As al example of profile compilation using controlled language, TEST descriptors in this case, the following steps
can be recommended. Information is received from the user as follows:--

Statemnet of interest Use of carbon or glass fibre composite materials in aircraft structures

Relevant do -t'ment(s) Impact of composite materials on aerospace vehicles and propulsion systems.
AGARD Structures and Materials Panel and Propulsion and Energetics Panel
Symposium. September 1972, AGARD-CP- 112.

\G ARP CI 112 consists of a number of papers, and referring to the original indexing of these papers Ni hen processed in
the Centre it is found that the following descriptors which appear relev.ant to the profile halie been assigned.-

Terms releant to aircraft structures
Aircraft panels
Airframes

Terts relerant to composite materials
Composite fabrication
Composite materials
Composite structures
Fiber composites
Sandwich structures

Terms relevant to carbon or glass fibres
Carbon fibers
Fiberglass reinforced plastics

(It should be noted that the Ti', spelling of descriptors is followed.) ro make the profilF more complete it is
necessary to refer to these terns in TEST, and consider for sclestion some of the broader, narrower and related terms
which are displayed. This results in selection c r further terms as follows:
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A h'R 13 (A + 13)
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Fi3 Wo iarm

Fuselagesiagam

Landing gear
'01~ asselliblics
1aps (control surfaices)

Chnr~pped tiber comp lostC
Orienlted fiber composites

Te'rms rdiing to varbon or Slos ftblres
Fiberglass minforced plastics

'Fiberglass relitorced Plastics' dletiles a colceopt 01> oo (11posite mIter-ial using lasfibr'. The same conceept caml he
achlieved by comlbinling 'glassi ibers' with the lerpo relating to composite miaterials using the AN, operator. Using
AND) and OR operators (lie prfile is built up 1111 by huek. as folloms

PROPILF
lle~ No, I'erin or 414ic equii~on Nt"

IAircraf't panels Complete descriptor
2 Airf'rames Complete descriptor
3 Control surfaices Completo ilem~iptor

4 Fuselages Compleste desicriptor
SLanding gear Complete descriptor
0Tail assemlblies Complete descriptor

7 Riaps (contro! surf'aces) Complete descriptor
8 PnsComplete descriptor

1 81+ 1Oil2OR3 OR OR 8



PROFILE
Line No. Terin or logic equatlon Notes

10 Carbon fibers Complete descriptor
II Glass fibers Complete descriptor
12 10+11 10 OR II
13 Sandwich structures Complete descriptor.
14 Composite structures Complete descriptor
15 Cumposite fabrication Complete descriptor
16 Composite materials Complete descriptor
17 Fiber composites Complete descriptor
18 Chopped fiber composites Complete descriptor

- 19 Oriented fiber composites Complete descriptor
20 13-19/+ 13 OR 14 OR IS OR ... OR 19
21 12* 20 12 AND 20
22 Fiberglass reitiforced plastics Complete descriptor
23 21+22 21 OR 22
24 9 * 23 - PRINT

The final line of the profile, 24, results in a printout of references meeting the requirements of the 'interest
statement'.

Additional search facilities are usefully incorporated in an SI)I computer progran provided the data base is suitably
structured so that data elements required to be searched are identified, Such additions include author names and
COSATI fields. Each of these elements would be added to the profile and hteated in the same way as the descriptors in
the logic equations.

Economy in profile compilation can be achieved by truncation. A right hand truncation, represented often by a
question mark, is exemplified by 'comput?'. Such a descriptor input would involve a search on all terms beginning
'comput' which in TEST arez

Computation
Computational linguistics
Comput'r components
Compu ter driven punches
Computerized simulation
Computer logic
Computer personnel
Computer programming
Computer programs
Computers
Computer storage devices
Computer systems hardware
Computer systems programs
Computer gun sights

By a similar process left hand trtncation is represented by '?planes', which would bring out 'Airplanes', 'Rocket
planes', 'Seaplanes'. The facility has to be used with caution as false drops can be obtained. In the 'comput'?' example
given above, for instance, 'computing gun sights' would be irrelevant it a profile designed to provide SDI on application
of computers in information retrieval.

In controlled vocabulary indexing systems econo'y in profile constructioni is also obtained where the computer
progran used at the data input stage automatically posts documents indexed undler specific, narrower terms to the
broader, generic terms. In such systems the profile can consist of broader terms only, as the use of these terns will also
retrieve the items indexed under the associated i;,rrower terns. In the example profile given above, 'chopped fiber
composites' and 'oriented fiber composites' are narrower terms both referred to 'fiber composites' as the broader term,
If the 'posting up' procedure is folowe, at the input stage use of'fiber composites' in the proflo will retrieve documltenlts
indexied under 'chopped fiber composites' or 'oriented fiber composites', and these narrower terms can be omitted from
the profile. The procedure will generate some 'noise', since documents indexed under any narrower term to a given
broader term will be retrieved, and in some cases only a proportion of the narrower t;-us will be relevant to the profile.

3,4.3 Profile Compilation using Alatml Lanuage

A natural language profile can need more intellectual effort than a controlled vocabulary profile, as it is necessary
to include all variations of a desired term in the profile. These variations include spelling, e.g. colorlcolour. computerisel
contputorize, sulphate/sulfate; and synonyms, e.g. columbiumniobimn. For chemical subjects all alternative names for
relevant chemical compounds must be included. A preliminary study of the vocabulary used in relevant docullents is



helpfil in identifying synonyms. The profile usually consists of single terms, concepts being built up using tle Boolean
AND opirator. Truncation is frequently employed, and other data fields, such as author names and classification codes
are often included in the profiles. The main stages in profile constiction are normally similar to the example 'T1ST.
profile given in paragraph 3.4.2.

3.4.4 Other Methods of Profile Constnction

Although profiles are usually built up using words, it is possible to use numerical codes. Thus Brophy2' describes
a system developed at Teeside Polytechnic for infonning library users of new acquisitiors within their subject interests.
The profil.s are built up using Dewey Decimal Classification numbers.

The search strategy need not necessarily involve Boolean logic. The terms in the profile can be given weights
(e.g. from I to 10) according to their relative importance to the search. The weights of all terms in the profile which
match with terms in document records in the data base are summed to produce a document score. All document
citations-scoring above a given threshold level are printed out as the SDI output.

F vans"2 reports research on various search strategies as part of the INSPEC piogramme. Strategies ranged from
simple coordinate matching of terms and groups of terms (concepts) to the use of tenn weights and/or group weights,
and Boolean logic with and without weights. The best retrieval performances were given by strategies using weighting
techniques and the most cost effective strategy overall was one vhich used the coordinate matching of a restricted list of
terms with w,'eights.

Farradane's system of relationalindexing has been used experimentally for profile construction (Yates-Mercer 2 3).
Forty-three profiles were built up of concepts or groups of 'oncepts linked by relational operators. Tested against a data
base of 2829 abstracts from Metals Abstracts. the profiles gave an output having both precision and recall of 75*,.

.4,S .,hutomatic l'rofile Construction

Profile construction is labour intensive and uses highly trained staff It is tempting to ask if l)rofiles can be generated
automatically by computer, or if computer assistance can cut the cost of intellectual effort. Some experimental work on
these liles has been reported, although results to (late (1o not lead to firm conclusions. Evans and Gould report an
investigation using the INSPFC thesaurus in which lists of natural language terms supplied by research workers were
matched against the thesaurus. Three further profile versions were derived automatically by tle addition in turn of
(1) ,ynonyms (2) narrower terms and (3) selected related terms. The profiles and their modifications were run against
two document collections. The automatically generated profiles performed slightly worse than profiles compiled
subjectively from the same set of user statements.

The United Kingdom Chemical Information Service (UKCIS) has carried out investigations using the free text file
Chemical Abstracts Condensates (CAC). The work is reported in two papers (Barker et al. and Robson and Longinan)25 ,26.
The usefulness of a potential search term was quantified in terms of its specificity, a measure of the frequency of its
occurrence in relevant material against its frequency of occurrence in the entire data base. Computer analysis of the text
of relevant items from a fixed file of three issues of CAC was used to produce lists of terms in order of specificity, those
above a given specificity value being added to the profile and the process repeated iteratively until no new relevant items
w\'ere retrieved. The specificity lists were converted to standard search profiles which were compared against a different
fixed file of CAC with conventionally produced profiles. The automatically produced profiles -were cheaper to construct
anl performed similarly to the conventional profiles, although each type produced relevant items which the other missed.

3.5 Output Assessment

When the results of the first computer run of an SI)I profile are submitted to the user, :n assersment form should
accompany the printout so that he can indicate the number of releva,:t, possibly relevant, and irrelevant references.
These should be analysed by the compile" of the profile to investigate the reason for retrieval of irrelevant references.
The data base searched should also be studied to find out if any relevant reports ha e been missed. The profile is
modified if necessary and an assessment made of the modified profile. These steps should be repeated until the number
of irrelevant references is reduced to an acceptable level. With Si)I it is more important to have high recall than high
precision in the rsponse to the profile. A profile with high recall is likely to retrieve items which the user would not
find for himself but which he will find of interest. A high precision profile might only retrieve items already known to
him.

3,( User Liaison

For the best results from an SDI service the users should be encouraged to take an active interest. Information
scientists in a Centre serving a local community such as a research establishment can he in frequent touch with the
scientists receiving the SMI output. Such contacts can be on :m informal basis, but a more formal alproach is 'escribed
by Ilutterly 2 ' of the National Nuclear Research Centre, Pretoria, South Africa. where structured interviuw with users
were employed in constructing and improving search profiles in an SMI system based on Atomindex tapes from the
International Nuclear Information System (INIS) which uses a controlled language thesaurus.
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F Where an information Ce,'r*% ,erves a scattered community of users personal contacts may be more difficult. In[ such cases it is important to cempiie a guide to the system which is circulated to potential users. An examiple of such a
guide is tHint pb Ie for the UK Department of Industry's Technology Reports Centre by Adamis et al." . This gives

details of TRC indexing, use w" TEST for descriptors, COSATI codes, and preparation of search profiles withi examples.
K. TRC profiles are based on the T'(C data base and NTIS and INSPEC magnetic tapes, Burton" ," ° describes the system

operaled by-the US Department of Agiicuiture's Technical information Systems (formerly the National Agricultural
Libtzry). An SDI servico serves over 1600 scientists from nine data bases. The users compile and modify their own
prot l-.si with the aid of a-User's Guide and tutorial seo-inars. Another method of assisting users in large scale SDI services
is emsr.ioycd in the Canadian CANISDI service nin by the Canada Institute for Scientific and Technical Information,
where local librarians and information scientists are trained as search editors3t .I 3.7 Using Commercial Data Bases for In-house SDI

An SDI service based on the Centre's own input can be supplemented by running magnetic tapes of commercial
data bases on the Centre's own computer. These tapes can be obtained by purchase or more usually by a leasing arrange-
ment, sometimes with an n'dditional royalty according to the number of items retrieved during an SDI run, Some[ programming effort will b required in the Centre to reformat the tzpes to make them compatible with the Centre's
search program, and SDI profiles may have to be rewritten. A profile written using a controlled vocabulary will need
considerable modification if it is required to be matched a&inst a free text file. Some examples of successful operation
will show how the problems of using external data bases have been overcome.

In Australia the Aeronautical Research Laboratories introduced a computer-based SD1 service for report literature in
19'l, searching the data bases of the Australian Defence Science and Technology Information System (ADSATIS), and
leasing the NTIS magnetic tape. ADSATIS acquisitions were already indexed using TEST descriptors. On the NTIS
tapes not all descriptors used were from TEST, and a retroactive thesaurus was created and continiously updated. All
descriptors on the ADSATIS tapes were searched, as were all asterisked descriptors on the NTIS tapes. A simple matching
process using OR logic was employed, although this was extended later by using the facility of AND with any number Cf
COSATI cateogries with each descriptor. Output, originally in the form of fortnightly individual computer printouts was
later issued on continuous line printer perforate:l stationery, each item displayed being addressed to the recipient, the left
card of %aeh pair contining full bibliographical details, including abstract where available, an( the right hand card being
preaddressed to the library for loan request purposes. Sheppard 32  describes the development of the system for a
PDPi 0 computer, six nman-weeks of analysis and progrmmniing b'eing required to stairt the service. After a few years

experience a questionnaire completed by users showed that 96% oF them considered the se ,ice to be of high or medium
relative importance to them as a source of information.

Commercial data bases of published literature are also used by many Centres to provide SDI services to supplement
or replace cun'ent awareness literature lists prepared in the Centre. The library of the Uv Atomic Weapons Research
Establishment has had many years experience in providing such a service. The development of tle AWRE service has
been described by Corbett34'_11.- 6 and Friend" starting with the Chemical Abstracts Service Chemical Titles magnetic
tape, later supplemenied by INSPEC and Nuclear Science Abstracts tapes. The computer program used was that
developed by the National Research Council of Canada for the IBM 360/50 computer. Profiles, including truncated
terms, are matched against title words. Author names and journal titles are used in some profiles, and subject codes also
in INSPEC and NSA profiles. Benefits to the library have included reducing the necessity of multicopy purchasing of
expensive primary and abstracting journals, and users' time in cover-to-cover scanning of journals has been reduced.

3.8 Standard Profiles

The production of personal profiles is a labour-intensive process, and the benefits of computer-based SDI can be
obtained more cheaply by producing Standard Profiles. Standard Profiles are compiled by information scientists on
topics of interest to groups rather than to individuals. Each profile is normally rather broader and simpler than a personal
profile but the compilation process is shiilar. A number of information services produce both personal and standard
profiles.

A good example of a Standard Profile service is that provided commercially by tle European Space Agency Informa-
tion Retrieval Service in its Standard Title series. These are issued monthly by computer search of the NASA/lAA data
base. The titles available are shown in Appendx I (Information from I3SA IRS, Via Galilco-Galilei, 00044 Frascati,
Italy). In the United States the NASA SCAN (Selected Computer Aerospace Notices) service provides a similar twice-
monthly pioduct from this data base. Standard profiles based on the INSPEC data base are the INSPEC weekly Topics.
covering published material in the fields of optics, quantum optics and particle optics, condensed matter physics,
geophysics, devices and techniques in physics, power engineering, communications, electronics, computers and computing,
control. (Infornation from: INSPEC, The Institution of Electrical Engineers, Savoy Place, London, WC2 01L.) In
France the Centre ie Documentation Scientifique et Technique offer monthly Standard Profiles from the PASCAL data
base. The profiles are compiled by infornation scientists in the Centre and will eventually cover 1000 titles. The output
is computer printed four items to a page which is perforated so that individual items can be filed as 150 x 110 mm cards.
Each item gives bibliographical details and includes an abstract. (Information from lnfornascience, Centre tie
Documentation Scientifique et Technique, Centre de ia Recherche Scientifique, 27 rue Boyer, 75471 Paris Cedex 20.)
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3.9 Supply of Documents from SDI Printouts

An SDI service based on the Information Centre's own data base will provide references to documents held in tile
Centre, and tile SDI printouts can incorporate a request form for the user to mark up and return. When an SD! service
also incorporates commercial data bases, the problem becomes complicated and the Centre's staff or the users' local
librarians may find it time-consuming to locate the fill text of some of the items cited on the commercial tapes. A
partial solution to this proolem is suggested by Bourne 3s at the University of California which has a geographically
dispersed library system and runs an SDI service from tapes including CA Condensates, BIOSIS Previews, ERIC, and
CAIN (AGRICOLA). A computer file was built up of journal title/location/call numbers. Output citation tapes from
each SDI profile were run against the journal file as part of the output printing run and the library location was printed
out after the citation. Such a system could be adapted to any Centre's needs if a union catalogue exists of journals held
by libraries which cooperate in an inter-lending scheme with the Centre operating the SI)l service.

3.10 Costs and Staffing Requirements of SDI

It will be clear from the preceding paragraphs that there are many factors affecting the cost of an SD! service,
Whether external tapes are purchased or leased, or whether the service is provided solely from the Centre's own data
base, the amount of work in profile construction expected from the user, and whether personal or standard profiles
or both are provided are some of the main considerations. Guidance on tile subject can best be given by indicating some
published surveys which should be consulted for further details.

Information scientists' time in protile construction has been discussed by Evans2" in the papir already cited in
paragraph 3.4.4. The method used for profile construction has a considerable influence on the time taken. Compiling
and modifying profiles using coordinate term matching averaged 90 mnutes per profile. Using 1Boolean logic with
weights the time was 168 minutes. Translated into yearly output an information scientist could handle about 1000
profiles using coordinate matching, or about 550 using Boolean logic with weights. Evans also foumd that profiles using
a controlled vocabulary were compiled more quickly than those using free text. I lisinger39 in describing the service
provided by the National Technological Library of Denmark onl profiles run against the COMPI-lNI)EX and INSPI-C
magnetic tapes estimates that profile construction takes 2 4 hours of an information scientist's time, with user
coopenation.

Using external data bases introduces an extra cost. Kabi40 of the United Kingdom Chemical Inforinaioll Services
(UKCIS) gives an analysis of costs (1972) of providing S1)i fron the CA Condensates magnetic tapes. I lisinger3 °. cited
above gives a detailed breakdown of (1971 ) costs which include a considerable element for procuring original material
as 'information which is not accessible is of no practical use to the subscriber'. Multi-data base centres specialising in SI)1
have been reviewed by Zais4' who suggests that costs tend to be distributed as follows: computer proc,ssing costs take
approximately 30% of the budget, personnel costs about 60- and data base acquisition by purchase or lease about 101,'.
Vickers4 2 ha, collected cost data from 18 operational computer-based systems in Europe and the USA using a structured

cost analysis scheme. lIe tabulates SDI costs per user and unit costs of SDI p'ocessing. The figures show considerable
variation.

4. IIBLIOGRAPIES

The stimulus for preparing formal bibliographies can arise in various ways, An Information Centie may be asked
to provide a bibliography before a research project is undertaken, to establish whlmt worl has already been carried out on
the subject. The Centre may receive requests for literature seac-ies on similar subjects from different customers which
indicate a widespread interest in a new development. Thm; information specialists in the Centre may consider that a
development is of such importmace that they should anticipate future demands lor information and prtpare a biblio-
graphy on the subject.

Before beginning the work it must be established what period is to be covered, and what type ol Jiblication i% to
be cited, such as openly published literature, unpublished reports, or both. 'I'l, :iterature and reports collection of* tie
Centre is the first source of the references to be included. If the subject is already included in the Centre's comnputerstr,
Si)i service, items can be cut from the printouts to provide the nucleus. Otherwise suitable abstracts from the Centre's
annotuncement bulletin are copied. It is seldom possible, however, to complete a bibliography using in-lhoue me,, ucc,
and other available sources must be zonsidered, Once some key papers are identified, the lists of rcference, in them can
be consulted and each citation used as a source for further retrospective search. The published Science ('itation lnde\
(Institute for Scientific Information, 325 Chesnut Street, Philadelphia, l'.m. 191 0o, USA) in which iournal article,
citing a given reference are indexed, is helpful for this process. Centnis witlh on-line access to systems such .% 1 ockliced
DIALOG, can consult the ISI data base SCISIARCI I® . An interactive on-line search to other data ba ses iill produce
additional references, and an output format which includes abstracts will give complete bibliogialphical entries without
necessitating reference to the original source. For openly available report literature the data base pro mdcd by the ItS
National Technical information Service (NTIS) based on their Government Reports Announcements (G R \ I. k' , good
source, and NTIS information specialists themselves prep ,re bibliographies based botlh on (lie NTIS and on the
Engineering Index data bases under the general title NTlSearch. i'hese bibliographies are adheruised in ill \.



li r or aerspace report litera.ture the NASA STAR!IAA tit base -s of prniculir imotne end thsis available

on-line via lice NASA RECON (R~iotki CONsole) systemu in thle USAx end inl Europe oi thie Iiuropezq Space Agency's
Inforniation Retrieval Service's RECON system. NASA issues d number of continuing hibliographies drawn from this data
base which illustrate its value as a source ror bibliographies. Thlese include:

Aeronautical Enginearing (NASA SP-7037) monthly
Aerospact, Medicie antil Bio-ogy (N'\SA SP-701 1) mon01thly
Farth Resources (NASA-SP-70-1 I) quarterly
Ettergy (NASA S11-7043) quarterly
Management (NASA SP-7500) annually.

Tiley, are available for purchase fromt NTI.

The formiat of the bibliograp mutst be carefully considered. The citations will normally tie in the samne formnat as
those in the Centre's bultin. Citations taken fromt other sources are best reformnatted, and the whole collection retyped
and reproduced by offset lithography. Ani extensive bibliography caun usefully lie grouped into sub~iect sections and
centain at separate auithor index. A shorter bibliogiaphy onl a very specific suI~iect can be arranged in author oirder. The
title of the bibliography should indicate the periodl covered and, if limiiteO to a particular type of pub~cation. should
indicate this in tile title, iLe *Bibliography of report literature . 'or 'ibliography of published information, ...

Bibiorahis soud onor toth hus syleofth Ifo-nationl Centre and used in a special series with a distinctive

cot er.

S. TATE OFTlIE ART REIPORTS AND REVIEWS

State of thle -art reports and reviews suininarise rec.-rt progress in a specialised field but, unlike bibliographies, involve
evaluation of tie referen es cdted Their comuipilation 1-eins with anl initial survey of tile relevant information lin the same
way its in comprehensive b bigr .'ies, but thle original papers mnust be obtained and read. Somec expertise or at least
baekgroind knowledge in thle subject reviewved is an advantage in the compiler, and if this is not availabie in thle Centre,
a contract can be placed with a suitable expert, and thle literature resources of the Centre placed at his disposal. Successful
reviews can, however, be compiled by non-specia lists and Ueary 43 who has compiled a number of suirveys issuled by the

BriishScintiic nstuin~ 1rRe~arcc Asocation describes a miethod for use by scientists who are not specialists, relying
mainly on abstracting jouriials for the primary search, leading to constiltation of original papers, and discussions with
specialist,. who are accessible. 1 Ic points out that a nonl-specialist will acquire spe':,ialist knowledge during the search and
can make a better job of writing for other nion-specialists wvho will formn the miajority of his readers. IlIe recommends that
a review should he based onl not lesthan 110 reft: -ences, but should not e-xceed 400. Be tween six and twehNe months
should be allowed for its completio'n. The forimat of the review will consist of thle text followed by a list of thle cited
references which preferably \%ill include abstracts. Format of tlce review should conform to tile house style of thle Centre
for technical reports.

6. PACKAGED) TECH1NOLOGICAL INFORMATION

Inforwation p)ackaged in particular ways is ant important method of techlo.)cgical transfei. especially in assisting
small firmns who do not hawe infoirmation services of' their own. lin such cases information must be pres(,nted in a oril
tailored to thle user's needs. A short abstract is seldom sufficient. ind einrigassm tsand diagrams can lie
included so that possible applications to thie user's own production processes are mnade clear. The source of thle informia-
tion may~ be one or more technical revortsJournial articles, or 'spin-off fromn a defence or othe.r government-sponsored
programmne wvhich is considered by the sponsors to be suitable for unlimited dis seiinationi outside the coniext of tile
original programme,

A good example of this type of ser\ ice is the NASA Tech Brief ~\ collection of Tech Briefs is published quarterly.
each issue containing at section onl new product idfeas, and) individual Tech Briefs classified cmnoer the headings:
electronic components and circuits, electronic systemns, physical sciences. inaterials, life sciences, mnechanics, wmachinery
fabrication technology, iathemnatico and information secices. 00lnfation from Director, NASA Technology
Ltilisationl Office. 1P0 Box $75 Baltimore,'Washington International Airport. Md 21240.) Ind~lciual 'Tech Briefs are lst,
contributed to the NTIS Tech Notes Service. A folAder of single page Notes. each illutrating thie essentials of an itemt o1
apolied technology, is issued every\ two weeks. Other comtributors include thle Nactional Bureau of Standards, the Bureau
of Mines, and the LIS Army, Navy and Air I-'orce. Tech Notes are jsssued in thie siibiect categories Computers. Flectro-
techunology. Einergy, Eniginliering, Life Sciences, Machinery, Macnufacturing Materials, Ordnance, Physical Feiences. lesting
and Instrumnentation lin the Unitett Kingdomn a rather similar service for UK imdustr) was Provided by thle Department
of Industry's Fechlink linhler

44
) . Each Techlink consisted of atine page digeit, illustruted where iiecessary. dealing with

a single topic or new tech-nological de\ elopment. with information on the source of follow-up information It was
classified under one ornmore of 40 subect categories wvhich were used to, effect selective distribution. The service in the
foriu described 'las discontinued in IQ7M and replaced by a TechAlert servik in which Techlink type milaterial is
suibmitted for publication in technical journals with a wide circulation. D'ie Techical Information Service of thie
National Research Council of Canada prepares Tech. Briefs by analysing and ,,electing published material onl techniologiial
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innovation for Canadian manifacturing industry Eatn Tech. Brief is a digest of published hiteratLre of abou t five pages
on a particular topk.and has been do.-cribed by Kirouac4 s.

The preparation of su.h te.:,nulogi al information pa,.kages requires -unsiderable expertise, and knovledge buth of
the subjet and of the tustomer's requirements. An engineeri:g background and preferably expenence in indastry are
in~portant requirements for staff engaged in such work.

7. NEWSLETTERS

A Centre serving a large number of users _o,ering a-wide area should issue a periodic. Newsletter, say at quarterly
intervals. This can be a quite informal publication distributed to all users giving information oii topi,s imuding new
servi%.es proposed, staff changes in the Centre, and guidan,.e on prose :urcs sud., as requesting information or docuiments
from the Centre. The main purpvse of the Newsletter is to keep users in touch and to enourage them to make use of ihe
services of the Centre in the most effective way. A Newsletter should be written with a light touch, and redabihty is
an important quality. Projetting the image of the Centre as a friendly helpful plate anti not An Impersonal depa; ment
should be the aim at all times.

8. THE FUTURE

The increasing use of ,ommer,.ial data bases in on line systems will affect many prouesses in Information Cen:res.
Its main effe.t will be on the services which involve the exploitation of published literature in the Centre, because no
commercially available data base will intlude ontrolled and security classified reporto or other material of restritted
distribution for which the Centre is responsible. As has been indicated, the .ommerical data bases ,an be used to
augment the Centre's servi.es, and provide the information whili the Centre's information scientists will repackage.
New methods for improving scientific. communitation %%ill also affet information dissemnmaton by the Centre. In th.s
connection the work of the Capital Systems Group, In,.. sponsored by the US National S,,ience roundation on innova-
tions in information transfer, should be noted. Creager 4 6 reports on the publiation of a loose-leaf guidebook, hIf
dealing with innovations and t.e remairnde. with ,reation of by-produts, print-on-paper alternativt,., non-pnnt-on-paper
and mixed media innovations, trends and pro . petts. Mer.ton should also be made of a most interesting survey of
computer assisted writing and editing systems .ompiled by Berman 4 '. This indiates the possibilitics of usint the latest
computer technology and suggests future trends in automated publishing systems.
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Appendix 1

EUROPEAN SP.CE AGENCY - ESA STANDARD TITLES

233 Ablation and ablative materials 207 Environment simulation
' ' 101 Adhesivesi"" 129 Fibre technology

208 Aging of materials

214 Air and gas jets 127 Fluidics

248 Air traffic control and collision avoidance 261 Flutter
221 Aircraft flight testing 257 Friction and wear in metals

247 Aircraft noise and sonic boom 274 Geodetic satellites and surveys

102 Aircraft production and costs 130 Graphite

183 Air cushion vehicles and Hovercraft 268 Gravity gradient satellites

104 Aluminium applications
105 Antenna properties 251 Holography
283 Aurorae and airglow 132 Hydraulic and pneumatic systems

107 Automatic flight control 131 Hydrology and hydrography

109 Bearings and gears 234 Inertial guidance arJi nvigation

244 Beryllium 133 Information science

299 Biometry and bioinstrumentation 134 Infrared technology
Ill Bonds, joints and fasteners 246 Laminate, honeycomb and sandwich

* 254 Boron structures
1 241 Laser applications

!13 Carbon fibres 135 Light sensing tubes
!16 Ceramics 213 Linear and non-linear programming
276 Cloud physics and seeding 225 Loads due to gusts/turbulence

117 Coatings and paints 136 Lubricants and lubrication

228 Communication satellites 293 Lunar composition and geology

237 Communication systems for satellites,
commands 286 Magnetometers and magnetic probes

205 Component and circuit reliability 139 Management, business and administration

118 Composite materials 215 Management, projects

117 Computer storage devices and memories 140 Materials testing

, 115 Computers, on board 138 Metal forming

120 Computerized design 295 Meteorites and meteoroids

119 Corrosion 145 Microelectronics, design and fabrication

212 Creep analysis and rupture strength
121 Cryogenics 149 Non-destructive testing

* 148 Nuclear propulsion
122 Data acqusition

123 Dielectrics
152 Operations research

280 Earth atmosphere 219 Optical telescope3
262 Earth resources: Agriculture 300 Orbit calculations

'65 Earth resources: Data processing and sensors 202 Outgassing/degassing

263 Earth resources: Geology and geography 275 Ozone

126 Elastomers
128 Electric batteries and fuel cells 154 Photochemistry

"I- 114 Electronic display devices 272 Piezoelectricity; 15 Pipe flow
223 Electric propulsion

124 Electronic packaging 157 Plastics

282 Electrostatic probes 255 Plate buckling
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158 Pollution, air. 185 Thermal protection

1412 Pollution, noise 1,86 Th~ermosetting resins

14 1 Pollutio;o, water 238 Thin filmi properties

159 Polymers and polymerization 204 Time measurement

161 Powder metallurgy 209 Tlitaniunm

1 64 Pressure measurements 232 Triqectory optimization

167 Pulse code modulation 190 Transducers
178 Tranisistors

166 Quality control 179 Transistor circuits

I 69 Real timei operation I181 Transmission lines

256 Reflective coatings 191 Tranisport economics and mangement

229 Rocket propellants 177 Tropopauserlroposphere

t230 Satellite attitude control 192 Tube hecat transfer

272 Seals 193 Vacuum technology

269 Selt'-alaptive control systems 194 V'entilation and cooling

177 Semiconductor diodes 4nd rectifiers 210 ViSTO L irera ft

176 Semiconductor materials 196 Water purification

266 Solr clls1,6 Waveguides, resonators and microwave timbes
227 Spacecraft power suplpiies 27S Weather forecasting
180 Stainless steels I )F Welding
182 Superconductors

258 Temperature measuring Instrument s

184 T:herimal insulation
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