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e ' ' ABSTRACT
i : . : ‘ . . .

N ' . N . '
The requirements for informayion processing by -computer have given
rise to the devclopment of techniques to meet various problems, Some
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: of these techniques will be mlentioned afd deséribed in the context of
f’ specific systems in terms of the problems of rétrieval, filing and ‘
display of information records.. ’ ) (
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1. Introduction - . : ey

N .
. \ N »

Co\r\nputing traditions have oﬂeh‘bcen hedviig‘! conditioned by the pressuredapplied
to the whol? ficld of automatic computation. The original clectronic computers ‘
(and, ingidentdlly, Babba;z‘cf’s ‘enwrine') were devellope(l for numerical eomputation;
\ from this computing languages. wgre developed.to facil:ltate the use of these -
machincs. It soon bgeame ‘lc;/thqt computers were economically wiable for
commercial financial admjfdisiration and, what is more, purchase could be"
justificd for the im oven{ents provided by about 20% ulilization of the computing
system. This gavengrise to chcap commerceial computers~-time in sor%ie Qrganisations\
and management pre'ssures to make usc of this rEsource. At about the sar’n@ time . .
Univer'sit_y computing systems.were being evolved, mainly td serve the requirements
for complex numerical calcu{ati‘w. “THus the scene was sct for the development
of the whole range of activiﬁs ich have {ollowed. ' F ¢ \

-

- L .
These Hr’:veloximeﬁts can be grouped into a number of rdather vague caﬁggj’ies:

. '\‘ . ~ v ° - . _:—: .t
1. I\Language processors : ' . n
\/ . ] . . / ) @ . -
~ Much attantion has been given-in the last decade to the deyelopment of 'logical'
: e : , , Geys nt. g
y K computing fagilitics- thc develdpment of high-level computer langu%ges such

as- Cobol, Algoi, Wortran, P/LT, and:sq on, in which thé formdl language in
| : whicll the programmer. states his processing réquir_cr'n'ents is presentgd to . -
. anothcr computer program (the compiler or interpreter). Thecompiler
' ( ‘ K than organises the computing syste€m to carry out the required agtions. A
' l véi’y wide range™of language pgocessors has been devéloped and muc'h.progress
has been made in the-develbpment of formal-computer languages £o meet.both
: the general and the highly specific requirementd of djffei_‘ent\goups‘of users,’
: Many advantcés have al%o been made in fnethods of compiler ¢ nstruction.

[

*

Ny o . ‘
\\ 1.2 Applifations packages N e )
. 4 . .
7
The numbel? ofst f activity for which applications packages have been *
dévelopcd i% now jalmost innumera le, raa%g from COnCOrdapc ‘packages '
handling Greek New Testament tefs to on-line airline reser on systems. ;

* Thg main difference between a language processor and an applications package
is in flexibility and gen ality of the language (the parameters) presented . i
Fio the package to coutrol the process and the complexity of the separate units
of sctivity which occur, For example, a package for solving simultaneous - '
,equations may requive, as control parameters (the languagc); only a single
nuniber giviag the number of equations to be processed. The equations
thon'lsclvei must, of course, also be presented to, the 'package but they
constitute the information to which the proces fgl'a'?)plied rather than
_ paramecters determining the process to be edrried out. In the above example
“the unit of process is also large -'solve the simultancous equtions’.
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1.3 Operations «ystems

; Nearly all computcxs reguire, in addition {6 the hardware, a permanent
resident compLﬂeq progrdm generally called the operating system, director
or supervisor \thc‘h in the early stages of the gvolution of computing systéms,
fulfilled certain minjmum Tequir (,mexpts, permitting the computlng system to
detect illegal activities. th the users' Rrogfam tsuch as attempting te access
non-existent storage or 'rewind' a typewriter or interrogate a, magnetic tape
drive).. In addition;, monjtoring facnhtn%wexe includdd in some_systems,.
\(eventlng users from occupying the systdm for more than their-allocated time,
‘recording the accounting information associated with each process undertaken
and reportlng, to the _computer pperator, changes in system state. "In the last
decade, partlcularly recently, c0n51derab1e changes have occurred in this-
) area, due tp advances in storage organisation, multi progratpming, multi
. © . processingamd time sharing. (Multi-programming is the abﬂ\]ty of present-day
o computing systems to exécute processes for a number of diffefent uses con-
/)' currently. Multx—&cessmg is the ability to build compyting systems whieh
» - contain more than ond processing unit. Time-sharing is the ability to)prod\.lce
systems at which many users may operate ¢computer ter minals, located remotely
from ‘the main computing installation, and request activity in the computing
’ ‘system dependlng an the response by the. system to the users, ij the

previous activity).-
- ) . . _ . T
Presentday-epera.ting systems not only monitor processes'for'ille‘ga.l activities
‘ .. and accotmtlng, but are also capable 09 providing a wide f‘uge of services to

" the user for twanagement of data’ and 1htract|ve procegging.

y

. —_

~ -

+

1.4 Storage f01ml orgamsatlon and manggement... ' "

d _'-' When the main empha51s was on mumerical computatlon the problems of data
input were trivial in comparison with those of process. The'data required by

‘the process was rigorously pre-defined + it is relatively easy to define the

t range of data states correspondlng to a numerlcal value - and furthermore,
_, - Jor comniercial financial administration with a’ pre-defined process, such as

sales analysis, payroll proCessmg etc., the data.states could also rigorously
b@laned Access to this data, however, became more - -and more difficult—
the larger-the data bjse (the 'size"of the total data) became. A need arose = ™
for large random-actess data storage devices as the processes to be undertaken
-could not be conveniently formulated in terms of serial (record by record)
access to the data base. As the nuimbex of times which the data’ had‘toA be
passed throughsthe process section of the computing )gystem increased, the
proportion of t)me for which the major part.of the sy§tem was standing idle also
1nc*it'1<cd and there thus ar ose a considerable problem jn attempting to attain
'system balance' - that is the relative utilization' of the various parts of the
system compa1 ed with the range and proportlon with different process ang inN'
output- requlrements ‘which the system had to.handle. In particular, although
input and output peripheral devices became faster, capable of handling more
characters per second, the processing capability of main proces became
proportionately faster still. This, unless something was done, -to alleviate
this disperity, the niain*proce&or would have had to spend a large Part of its
, ¥ . - 'working'life waiting for an input or output perihperals to complete their
' proceeding operations. One of the main methods, curreritly €mployed to
overcome this difficulty, is for the operating system to intercept input and
output opcerations to and from a user's program and arrange to store the input

-
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xand output in intermediate storage -s0 that fhis}oith,cr can be output hy T
the system later at its convenience or the users' prog ram can be prevented
from beginning operation-uhtid. all the datn for the process is .nvmlnl)lc in
intermadinte storage. [h(,se modern computing systems requir o large
quantitics of intermediale s»m age both for “spooling' (the independent™
input and ogtput of dagl) also for random aceess Lo data. sin addition,
“for reasons ()f/(,(}')s‘l these parts of tl\u operuting system which arce only
o 151()nllly used are stored in (his.intermediate storage and called into
the main storage by the resident jart of the operating system when they
arve requived. Also it iscustonuyy to have available a wide- range of
applications packages, languagg/processors and extensive libravy of
routines (patts of programs which can be called for by the language processors)
and these Loo are generally maintained permanently in the intermediate. -4
storage. . In genepdl, most data is obtained by the user's program by a
request thu operating system from the user's program and. th.cxc is
theref“ need for a complex organisation and daty structdre so that the
oﬁeiatl BSystem can access any\ol ths data as 'md wh’cn 1cqm}cd This
di S

is discussed below.
o b
.o A . -
1.4.1 Storage form e
The convention4l forms of storage available in modGrn computing \

sfstems range from high-spced core storage. from which-a few sytes

. of storage can be accessed in about | to 2 microseconds, magnetic

V' disc storage from which blocks*of storage can be accessed in about

. 75 milliseconds, magnetic card file storage from. which Blocks of ‘
_storage can_be accessed in about 200 milliseconds to magnetic tape
files which can only access serially dt up ‘to 80,000 characters per
second - this ma}\ mean that the record at the far end of a magnetlc

- tape might take up to 5 minutes to access. anure 1 gives & table -

* of aceess rates and storaye costs for a range of. storage medla .
*  FIGURE 1 : - - . o ;
. - Approximate  [Epproximate Lo ) torage TCapacily
Storage'Medinm [Access Time Storage per character ' |(characters)
. . . - . * . \ ] '
(i) Fast core store |,¢.0.75 micro- : B . -
seconds R 10/—‘ _ -
: Slow cgre. store | c. 6 micro- , : . ' "\
) - + g " segconds -- 2/6d - -
- Magnetic dram | ¢.9 milli = . : ’ 6
. TN~ - | .seconds -- ' 6d v 4x10
flagnetic dise | %** ‘ | o
(distmountable) |c.75 milli- . C
) ) - L seconds 0.002d 0.1d 3x10
~ \lagnetic card | c. 200 milli- | 6
“file geconds 0.0L3d 0. 5d 4x 10
Magnetic tape a few milli- [ ’
: cond 7
seconds up | 45024 | 0.12d 2%10°
o to 5 mins. ) .
n —_— :
L
. [N
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oFIGURE 1 (centinuecﬂ

. * excluding the costf)f the peripheral device on whign’ the data
resides.

** including the cost of the peripheral device on which the data
Y _ ~ is assumed to be permanently resident. .

‘ . *+# making allowance for the movement of the device to locate
v .(oh average) the requited block. = =~ ™

1.4.2 Storage organisation and data management

~ ‘With large quantities of data in a comblex computing'system), it is
generally necessary to provide, within the framework of the
operating. system, facilities for the storage of a variety of types
of data base (the storage orgamsatlon) and a number of access
facilities to this data (the data management facilities). For example
it should be possible to organise records so that they éan be accessed
serially with data management facili.ties to obtain the 'neij" record
ih main storage although the physical records may be storéd together

% in groups (blocked) and although the system loads further blocks of

records into main storage in anticipation of their being required
Similarly facilities can be provided for such serial aceess and,
addition, the access to records in terms of a_'name' or 'key'
identifying the record. Further SOph.\stication is élearly possible
and many complex informiation systems use accjss to data through

logical networks. _ S R
2 Develof)m'ents are in hand to provide this sort of facility for large
b - scale general data bases. . e

1.5 Hardware S A o Co

As has been mentioued earlier, considerable improvementgj_avve been made
in the speed and flexibility of computers, The 'price per unit computation'
~ ) is generally decreasingf The range of types of periphe al devices has |
- heen growing, including graphical displasg)units,'gra'ph lotters, markpd
sense card readers, optical character recognition equipment, compiter
typesetting devices apd-so- “on. Experience is growing ip the ways in which
such devices may be utlﬁse vithin computing systems and, furthermore,
with increasing utilisa_tioy‘%j;r speed and reliability is also increasing.
) - o, . S ‘ .
It would seem that future advances in peripheral hardware capability are
, ' ‘of more relevance than those advances liKely in central computing systems.
Perhaps the interesting features in this latter' area are increased channel
‘intelligence’, the development of computing and data transmission net-
\ wqgrks and, in sorhe respects, the evolution of the 'baby' computer, the
central processor of which costs less than £10,000.

(

1.6 . User requirements .

e Perhaps the most. fruitful developments in computer-basgd information ,
’ handling systems stem from the development of a more detailed understanding
and better formalism of user requirements. " Ten years ago, for example,

]
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it was thought that citation retricval, information services (fact 1‘étrievnl) ,
library houscieCping, computer based printing and evef) automatic language
translation were almost within the 'state~of-the-art'. ~ Tle same could be
said of all-these ficlds today. lowever, the veal development which has ~
laken place has been, from the experience gained in a wide range of attempted
apphc'mons to expose the potential fields of application to a much more
cgreful scrutiny, with respect to conventional practices and their Justihcmubn
\ - This has shown the nced for a more careful amlysm of the existing or proposged
system than had pr cwdusly been considered necossqu, and the need for the
,gles*_lgn of much more complex systems to admit the necessary 'quirks’ of
such systems. . - "
. : .

It is interesting to note that many of the more sophisticated rules - the
necessary exception conditions - have been evolved because the information
handling systems have almost exclusively been designed to provide service to
_humans, as their end pypduct. The problems generally seem to arise in ‘
either producing resylts which 'seém’' right to the hdman rather than being

’, . ‘- \

'logically correct’ or in pxoducing results which will permit the human user N
) to attain his required goal, despite his incomplete information or underst’mdmg
of thc product which he uses. - Y ..

. »
-

An outs andmg example of this isthe British Technology Index in which the
- technofdlst seeking mh@ns to relevant work,.should need only to know the
order ‘in which the 1etters occur in the alphabet, the technical tarms relevant
to 4is own field and the ability to d15tmgu1sh both from the form and typography
’ of the ipdex entrlcs wheth& he is reading 2 cross-reference or a citation to
- a work. : N

!
-

Other examples are Jegion; the-authority files associated with library catalogues,
_telephone :rcctoﬁes, and so on: the proportio"n/bf words in a dictionazy which
-are delib ely m}'s—fﬁed: the inability, so farl,{{o'produce ‘perfect’ hyphenatiom—
or to-translate, by computer, from English ta ssian to a ntisfactory level;
despltc the umpteeq million dollars spent-on research in this d._

/

"It is at least heartening that, even though many of these problems still defy - g
solutions ad&quate to the needs of some potential apphcatlons the understanding
of the technica¥ feasibility dn these areas has now become™ sufficiently precise
for it to be-unlikely that expensive mistakes yll'l occur, provided that such
experience-is properly taken into account, ¢ - . +_

[

" LT \Ionods : . L .
3

Many of the notable achievements in this field, some of which arc-outlined

in the next section of this paper, have been successful due to the ruthlessness
_with which the objectives of the project were defined. This has heen discussed

clsewhere (Cox‘ 1969a). It is worth.noting that where the methods sclected
P - were cffective, they were so, in attempting to meet the limited goals of each
])1'o3ect by. taking advantage of any well established formal principles which

. w(nle relevant but in the main 1\501‘ou51y and pragmatically developing metho;ls
- : \ 3 [ . \ .
- ' e
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y spucific to the funeticns required by that préject only: “These pAethods
( developed under these circuymstances arc generally masked by the detail
of the specific requircmentd of the single Pproject. r(l)ne of the main themes
Pehind e dvities 86 the Bymplegades Research €xrgup at the Univgrgity -,
Hf Noweastie nnorn Pvne has bee® o attempt to developapplication-
fnteps e teet e ilioes Yo cavious components of the fotal 'inforntatiop
Sluncion” Chix has culmingted. so fav. in the design of an .
crporimeniai generals ux'posc.infor‘;nation hahdl\ing system - the 'Newcastle -
: m -~ Phasce 1" (Cox & Dews, 1967: Cox, 19(39b)\ The )
hio ‘production’ version of this system }'s in hand, ,
rd , ) ‘ . . . ' ’ -.
2. The Nawire of Information Processing . .
v —
Mary of the drocessts for which computers have been used have required a ~
Tuirly simple or a weli-controlled data base - numerical vilues, wage ratcs,
prts nwmbers and so on - nowever, frec-form 1anguagq‘tcx't has rathe¥ more |
comniexand iess weil defined information properties. Language text is not
usually, in any meaningful sense, 'well-defined'. Attempts at formalisation of
“wuch information, such as the creation of bib’:iograbhi/cnl records, boo\k indexcs,
dicticuorive nnd se'on dilugtrate this [rom the complexity of,gh{e rulgs for their
Gonanon, control and filingaand the anomalies which still exist in such files of
records osLite the detailed rules. ' . . .
- ’ ' . ' . ' ‘ - k\)
) InAtlempting tOl-vpl‘CVidC compuﬁer systems {or the <p'rgcess‘ing of this kind of
» 7 infoypmation, it iS'impm'L::::L\LQ{;cco,r:nise that not only is one concerncd with\a
7 very large aoc often exyreattly Tomplex data base but, due to the lack of
' rformalism in hc-ngtu_m‘. la:’@tsgge parts of the data base,-also one is concerned
! with very comnlex processes which mjst be applied to this data base to give
"meaninglul{resulis. >~ . : . ' _ :
- 3 / ] y s R] N
it is pcriiaps useiul Lo loc's ar some of what might be called the 'landmarks’ of
information processing, -taken from the point of view of notable success ahd also
" from the point of view of notable {zgures. .o ~
., A much nlore detmiled analysis of these and other, perhaps less nplﬁBIe events,
is givgn in AB;ilmi"orEh, Grose, and Jeffreys (1970). . ¥
Ca ] s .
) 2.1 Widener Shelflist Project (De Geanero, 1968) .
3 v . 1 .
B Tafls project has carefully limited objectives and is aimed at the publitation,
v P by sections, ol the Shelflist of the _Widener Librarwwhich comprised a
manuscript sheaf form catalegue which was deteriorating rapidly. As the
. Shelflist conversion proceeds the computer tapes provide a 'data bank' of »
machine readable records which may be usable for other projects. Figure
! 2 shows a section of this published catalogue, with 'upper' case 'only’
, print out but using the overprinting capability of the line-printer to simulate _
bold faced type. ‘ . 4 o
2%2  AIARC Project and the®British MARC }{ecord Service (Markuson, 1965),'
' ’ (Coward, 1967,1969).
" These three prdjects (two versions of the American projec't'and one British)
’ have both increased the understanding of the requirements in this field and
have provided an impetus for those institutions contcmplating automated ’
0 6. 7 o *

»
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' processing. “The first American experimertal scrvice.proved that
'by -product ' bibliographical records were not adequate for general use
' ag a hifliographical data basc and their rcviséd projcet and the British
. MARC Rceord Service have been altempting to provide Q-cur:rent service
Ry - of centrally produced bibliographical records capable of"filing, display
and rctricpal adequate to the needs of potentia} customersd. Progreoss
towards this goal, particularly in thc British gituntion, has becen better
J than expected and it is’_tpought that within the mext year a viable scrvice Ay
will be available .suitable to the needs of a. fairly wide range of Usexs.
These projccts have emphzrsispd‘tﬁc need for the development of.good
flexible §#ilities for the co;nmuqication of bibliographical dand other

i information records and attention is curreitly -being given to this point
- (Britisnh Standards Institution, 1970; Cox & Davies, 1970). ) o
N " 2.3 Amerdcan National Library of Medicine - MED&ARS Project -
¢ P— : . ,
. ’ et N :
. " As a result of severe congestion in the publigation of Index Medicus,

-~ ‘ the National Library of Médicine,decidéd to use computer techniques to
‘ maintain currency of I;(xblicat.ioq dmd, bepatise this printing requirement
justified the creation of a‘,{nachiné readable data base, it wak decided ,°
that a citation retrieval systém should also be created. This data is now
- . * ) used by many institutions throughout the world with varyipg costs and’’
quality of service. .The service is rasher expéistve and in many c{ies
— 'the respo'nsivenesg\o,[ the, system (the timéfaken to provide a list o
® citations) is very oor.: n-line retrigval services are now being
developed both at the Na@ional Library of Medicine and the Wniversity-of
N x " Newcastle upon Tyne Computing Labqé’torf (who produced one of the mt{st .
' ' ~ efficient of the gemand search services (Barraclough 1970)), ot '
» /

) 2.4 Chemical Abstracts N - \

-

This is asmajor series of information retrieval sefvices based on the

publication services of the American®Chemical Society, The United Kingdom
! “Chemical Information Service (U.K.C.I. S.) is now providing setvices in
- this area for the United Kingdom, but it is a little eatly to establigh just.

fo how viable or effective these.series are. .

: // - . 2 - ' e
2.5 The 'Bochum'experience (Bossmeyer, 1968) .

2 7 . . .

The University Iribrary of the University of Bochum, in West Germ‘y,

avas the first major European library seriously to contemplate 'total’

automation. A plan was set'up for total-automation within five years.

Now, five years later total automation, on a perhaps less ambitious

scale, is expected in about a further five years.
L

P e e

ey S -
.

2.6 Lilyrary Automation at Floridd Atlantic University

el st s

4

This attempt at total automation in a relatively new liBrary illustrates
< all the worst features of activity in this area - ambitious statements of
Antent, lively reporting of activity but without-distinguishing whether these

e

o'
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of silence punctuated by ugly rumours. In fact it turned out tha¢ the
whoia praject had been abandoned. by direct' order.of the Council of
the University, b}:t the reasons for failure are itill obscure, which is
a pity because at least that information might have justified some of
the several million dollars wasted. ‘

reports wqre (ntentions or realisations, followed by a lengthy K;e;i’Od

~

2.7 The Drasenose Conference'(Hdrrison,& Laslet, 1967) _ '

This was perhaps the.most notable landmark, as far as conferences

go, in the British library automation scene, for it was at this conference
that abouf 100 librarians from both the United States of America and the
United Kingdom came together and discussed their activities, aims and
aspirations in this area. It was directly as a result™f this conference,
sponsdred by the Old Dominion Foundation, that some British libraries
became aware in some detail of the prospects offered by library automation
and the applicability of the techniques of information processifff to the
activities of their own institutions.

A

2.8 J.C.R. Lickleider's 'Libraries of the Future' (Lickleider.1965)

Finally, in this brief survey, it is worth mentlomng the prognostlcahons
of J.C.R. Lickleider of M.I.T., the predicted 'console dialogue’, 'data
banks', and so on, in a book published in 1965. A point of somé regret

is that, although by nosy sothe of the features which he predicted are
approachmrr technical feasxblhty, many 11brar1ans weremisled. i hoping
that such facilities were 'just around the corner'. The magmtui;zf

many of the problems, still to be faced to bring these features into
rcalisation, is still large, despite the progress made in this field in

the last five years. ‘ )

k)

3. Conclusion

In attempting to draw conclusions from this review, it is essentfal to look
not only at the evolution and present state-of-the-art of information Kandling but
also to rclate this to the evolution.and state-of-the-art of the total systems
environment within which computer based information handling systems can r
perform. It is clear that substantial progress has been made in informatieg.

.lm}dlmn techniques, as may be seen from the numbef of viable systems

currently in operation. However, what is perhaps surprising is the extent to
which each of these systems has been tailored to specificaMy the needs of the
civehn apphc1tlon. Thus, each system contributes shghtly to the understandmg
of 'how to do it' in appar ently,parallel situations, but hardly at all in terms of
'off the shelf’ progfams or systems, for other similar applications. The

" literature, in this area, is full of reports of 'how we did X at Y* hardly any of -
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thc reports providing to the reader information on 'what was done', 'why it
was done' or 'how it was done® to a suffictent level of detail to permit thé
experience gained to be used in subsequent systems$ implementations elsewhere,
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+This se(}ms to he tundament'ﬂly due to a lack of formalism in the methods
adopted and a lack of formalism in the dafinition of the functions which it
was required that the system should perform; ,
We have a wide 1ange of examplcs of systems implementation in this field,

T a much fuller under standing of the general functions which need to be performed,
hwhly evoived techniques forf the design and ml)lementanon of language

%processors sophisticated data management and storage systems and a crying
need to integrate these into a horiogeneous mformatloq processing capability.
Tor if this.can be achieved effec%ely, based on a s;:onsfactory formalism of
the components of the range of problem applications, then most of the current
dxfflcultles in this {ielgh will melt away. Thxs is what we are seeking to achxeve

we belleve with at lea hmlted success.
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N ABSTRACT - /
Thib paper will define Systems An‘alyéis and its role in the development
of systems for handling infBgmatféx}.' Fundamental analysis is necesgary
to achieve lasting results - there are danlgers in attempting piecemeal

treatments of problems, - . ‘

A

The analyst must determine the objectives of the system and the
organisational environment in which it operates. Information systems
are particularly difficult in this respect that their effects are hard to
trace and the uses made of information difficult to substantiate.

A new system is developed following this basic study and there are clear
stages in this work. 'There is a need for management involvement in

the process both to ensure that the proposals are sound and also to control
the project. ’ ’

‘ .
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TIE ANALYSIS OF INFORMATION SYSTEMS

In the past [ew yéars the subject of information systems has had considerable
emphasis in management and computer circles. It is irrelevant in the
present context that the phrase has almost as many in\sprp.retations as there
aro adherents to {t. A nced for informationtis clearly indicated, and the
uncertainty of definition probably illustrates the breadth of that need.

Such systems handle information of two distinct types; the most frequent

is structured in which data items are defined precisely both in format and
content. For example, a specified section of the data in a table can be defined
as contlaining tax codes. :

The other type of information, which is more propex:ly the SUbJGCt of this
gsemnar, is in text fornyin which significance is indicated by context rather
than by position; for example in the phrase 'for married women the most’
frequent tax code is 50'.
The two types of information are not necessarily-unrelated. At the management
Acvcl there is a great deal of textual information includingrextracts from
strdctured data, Slmt‘larly tables,p‘.ly be presented showing information
extracted from tcxt sources.

N b
At lower levels there will be a proponderance of structured data which may be
uscd to prepare textual reports,

Most emphasis has becn given to the presentation of structured data. Two
main rcasons may be given for this.emphasis.

1 The ease with which sxgmflcant figures can be identified g1vmg the ability
to select important facts adtomatically.

2 The ease with which market and production information (ior‘example) c'anl

be presented in this way. )

. —_—

Another factor is, howcver, the difficulties so far experienced in the automatic
handling of text information. This has usually meant that the information has *
to be prepared manually for presentation. It may well seem that the most potent
text processing device so far used has been the typewriter. However the
computer is beginning to have an impact on this problem and selection of rela'vant
text is now a practical possibility with major advances in methods of
presentation now being made. So far, summarising such information is not
possible but this is clearly a feasible development of the selection techniques.
In the long ferm the techniques used in handling information are of secondary
importance. It is more important to ensure that any system installed is
rclevant to tite nellls of the organisation and it is this which calls for gystems

_analysis in order to achieve the best long term solution. The need for analysis

has becn increasingly apparent in a}l business systems in the past few years
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and ix closcly related 1o the increase in compier usage. bxperience in
computerising all types of system has clcal‘.(l\y identified the requirement
forobjective study of the system before transfer to the machine. This work
now tends to he done by professional systems analysts, often attached to .
'Cr;mpulm‘ Departments. This connection should not be over-emphasised: the
real justification for analysis is the clarification of the system and this is
necessary as a prcfiminary to any change whether or not computers are to be
used. Noevertheless it is true that computers form the basis of many new
';, stems and that analysts therefore normally have L,On]]‘nUtGI lknowledge and
wmerience, f :
Onctelfeet of the analytical approach to change in systems should be to ensure
that all the problems of the system are identified and fundamental solutions
cvolved. The importlance of seeking fun inmental sglunons cannot be over-
mehasxscd Other solutions will be limited in thelr effect in that they may -~
he irrelevant to the rcal problems or mcompatlble with other parts of the
organisation. It is of course difficult tovdefine possible changes in any |
environment over a long period and it may appear that major systenrs changes
arc automatically ineffective in the long term as they will be made obsolete
by other cvents. Obsolescence should not occur if the design can accomodate
- environmental changes. The design aim should be for a system that will last
for at lcast five ycars. This can only be achieved by flexibility‘ir{ the various
parts of the system to allow differing data and conditions to be met. It is the
dynamic cnvironment which makes the fundamental approach difficult, but this
typc of environment malkes it more important. No other system will survive
the shocks caused by the natural evolution of the organisation. . 7
. . , . \ .
To ensure that the system-is capable of surviving means that the objectives .
must be clearly identified. This is difficult, particularly in textual information
syslems but can be achieved by tracing the effects of the system throughout
the organisation, These effects may consist of processing the information
(e ¢ by.modifying it), absorbing for immediate use or storing for possible
futurc use. The nature of each defined effect and the value of the information
in that location has to be defined. This latter aspect is most difficult to
achicve as the value of information is often more closely related to the loss
“due to one fact not being available than to the cost of recording each item. 'This
is truc at all levels within an organisation but increasingly so at the decision
level. The analyst must make some evaluation of these 1ntang1ble elements in
dctcnmimnn' the objectives of the system.

The paramegrs of text information systems are difficult to see. If.a manual

5‘3 stem is replaced by a computer based one the bases are entirely different.
There is 2 different level of service for a different level of cost. Tg get all _

the benefits from such a change the philosophy of thevservice may have to be

rethought. The most common example of this is probably in 'awaren'es?

svstoms where personal services on a selective bases are much more

difficult and costly to organise manually than by using a computer. //

e

The possihble extension of information sources should also be considered. ‘The
aitm in nll this is to tdentify the possible systems objectives as if existing
veusirictions on sources or techniques are removed. At the end of this stage
of a swedy the analyst must have evaluated all possible uses and have identified

ihe ov c~r~11 objectives.
[ 4
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The need for management involvement irythis process is obvious, Without
it the objectives of even relatively minor systems may be set in a way which
is contrary to the overall organisation plan. This stage of a study is often
called management analysis which indicates the need for/mv;{gement support
and indicated the fundamental nature of the work. When theSobjectives of
the system have been defined it is possible to initiate the projects needed to

Iter the existing procedures so that these objectlves may be more readily

hieved. It is worthwhile hereto discuss-the relationship between systems

and projects. Most systems continue while the need for them continues;
a traffic system exists whenever vehicles interact. The procedures and rules
governing the/ system may change as the result of changes in environment
{cars replaeé horses), objectives (Improvements in safety) or technology
(computer controlled read junctions), Basically, however, the system
cont}nues- and projects are initiated whenever a formal study of the rules
govérning the system is necessary.” The amended rules are often called a
new system which is a useful convention but may cause confusion between the
continuing system and the new procedures.

\ A system redesign may require one or more projects depending principally
on the size of the task involved. Each project must be clearly defined both
in scope and in objectives to avoid overlap between projects to enable the
work to be controlled. '

. The work of project development falls into three main stages. These are: .

a Survey » ‘ i L A \_
b  Analysis and design

c Implemenfation

In computer projects implementation includes preparing and testing computer
programs and this 'is often treated as a. separate stage. !

\ ‘
The detailed work of the systems analyst begins with the survey. The sqope
of the project and the systems objectives having been defined he must analyse
the existing procedures:in detail. This work is principally to ensura,ﬂﬁt_
dotailed requirements (or subsidiary objectives) are defined, questioned and,
if necessary, incorporated. While the initial management analysis will have
clagsified the principal objectives there are usually subsidiary objectives
covering, for instance, control procedures or local needs. '

. The work of the detailed analysis is carried on at two levels. During the
\-st'xrvey the analyst checks out the feasibili}y of possible alternative gystems.
This requires that the major problems in the system are defined ¥ that .
possible solutions can be explored. Those system needs which can be readily
_solved do not call for concep\trated work at this itage.
—
The second level of analysis follows the cempletion of the survey and the
acceptance of a proposal for the development of one of the possible alternatives.
The detailed analysis work’must now be completed and the new procedures .
designed.” All ahalysis and design requires close contact with people working

hY
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in the eoelem and the ability to establish geod working relationships with others
ig an important attribute of the successful nualyst. On the user side, time must|
he made available for the necessary interviews and meetings on the project.
The completed design js prescented to the managers of the Department in a -

system specification.  If this is accepted the new procedures are:‘irﬁplemcnted.
FFor non-computer projects this means training the staff invelved, getting new
forms printed and writing operating instructions. These things must also be
danc for computer projects; in addition the necessary programs must be
specified; coded, tested and b1 ought into an operational state. e

The project development period may be short or long but always includes these
stagcs. The end of each stage is marked by the presentation of a systems document
which gives management, particularly in user departments, the opportunity to
decide whether the work should continue,

. 4
Thesc documents are -

Strec Document
Survey B System proposal ~ .
Analysis and design System specification

" Implementation Operating manual

In the first two of these plans for the project period ‘wi‘ll be includéd.

Planning is obviously most imgortant for a large project where a number of
activities must be co-ordinated, The management of the user department can
obviously contribute to this_operation with their experiencé of the problems
thvolved in their sphere of activity and of the general management problems in
planning, Techniques for estimating the time required for system development
tasks are not very well advanced; it is'difficult to identify the similarities -
between tasks in different pyojects, The study of document preparation in an

. office has no rgadily discernible links with an investigation into plant loadings

and the rapge of work covered by analysts is often even wider than this. Until

_some basic data can be established the analyst with experience in the area being

studicd will be at4 considerable advantage. X
The development costs must also be estimated 50 that the pro;ect economics

can be cvaluated. These costs myst largely be based on §he times used in
planning And are subject to the same possibility of error. The system operational
costs are also needed for evaluation and these will be based on the designed
system, The final element in evaluation is the savings or benefits expected from
the changed procedures. The difficulty of placing values on the benefits derived
from information handling systems has already been discussed. Some manager
must attempt this no matter how difficult in order toetablish priority for the work
which has to be done, : '

‘l

-

As the project develops the accuracy of the various plans and estimates should
improve. At the implementation date good operational figures, the resylt of
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X .
prolonged triats, will be availnblc, on which management can take the final
decision tp introduce the new routines. Subscquently the operation of a new

* system should be checked to ensure that it is running satisfactorily both in.
terms of cost and user satisfaction. .

Tp summarise this paper; analysis is a necessary part of any‘sy\stcm chanée if

the obiectives of the system are to he deflined clearly and if the new scheme’is

to mecet tnern, During the development attention to detail and careful planning
wilbhein to achicve the derived results, Throughout the whole veriod of ‘
inVCbtlgauon/and implementation the support of management at all levels is
esscrilial in clearing possxbLe problems quicldy and thus avoiding delay in the

Lx'npl(.m(.*ﬁmt‘,on of the new proce&h&res
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‘ ABSTRACT .
: It is likely that the lifetime of gn information system may be anything
‘ . fro{';[ few months to many-years. The maximum lifetime of a
complter-based system does not generally exceed that of its computer,
which is currently about seven years and the lifetime of a building is,
perhaps, seventy years. The design or adaption of a building must
therefore allow fofthe unpredictable changes which tae development of
. . ~computer techniques miéimt impose on the environment within which these
““changes must take place.
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THE EFFECTS ON §YSTEMS PERFORMANCE OF BUILDING DESIGN AND
ENVIRONMENTAL STANDARDS

If T was askche'sign a building to accommodate'a system of machinery to
bottle Newcastle Brown Ale, I could probably do so in the anticipatian that tho
machinory, or comething similar to it, would last 20 to 30 years. Although

we arc not to deal with this rather interesting subjeet, at once it must be
obvious that drinkmg habits are unlikely to change a relatively fixed function
bottling plant. Moreover we are concerned in this Seminar with rapid and
unforesecable changes which might occur in systems necessitating redistribution
of equipment and people within a fixed envelope of building. .

A systems analyst in many ways performs the same function as an architect or
any other designer. It could be maintained-that the architects’ method, in

four stages - the statement, the investigation, the interpretation, and the
recommendations, is similar to that of the systems analyst, But when the latter
makes a recommendation, is not the ability of the physical space and environment
_a vital fagtor to give him or his proposed gystem the-freedom it required? Should
" he be aware of the ability and flexibility of both the compater and the building
harcware? _In examining the total efstem. should he examine the interaction of
the system and the cost of the space' and balance one against the other?

’i;he n‘I&OBt critical principle of design will probably have the gréatest effect upon

the use of the building in the unforeseeable future. This principle is flexibility,

" to which must be linked adaptability, A flexikle building is the opposite to a
fixed~function building. Example( of fixed -function buildings can be seen in most
cities and towns of Great Britain and have been designed to meet the needs of known

~ requirements without consilleration for changing the shape, size, -use or

relationship of rooms. Put who can predict the continuing use of a building without
change? In these days of rapid development in many fields of systems or library
activity, can the ratio of machines to users, or books to readers, be considere@
statlie? Can the proportion of staff"space,, work rooms noisy or quiet, closed
stacks, and special collections beforecast with any degree of accuracy? What -
“effect will the recons ration of royalties, proliferation of paperbacks,
microproduction, audio-vispal services, and computer -orientated library system
have on space requirements in offices and lbraries? Will smoking, noise,
background music, and television be accepted in laboratories and Hbraries? Wwill

. the nceds o@e public outweigh the somewhat despotic customs of librarianship?

Will there be a move to msaking libratries more like supermarkets, where &book is
as accossible as a packet of detergent? Will usable space for offices, labaratories
and libraries lose their claim to be created as independent buildings, or will space
be rented' in multi-function buildings? No-one can do more than guess at the
outcome of any of these cqnsiderations. ) suggest there is every reason to
conside(ri'/wé);sign or adaption of buildings in such a way that changes are neither.
inhibited.nor precluded, and that ability to change.is made possible and easy by
furniture re -arran}ement rather than structural alteration,

! - .

Ideal stractural fiexibility can bé achieved If efther all columns are eiiminaté from |
-the interior of the building, or if they are spaced at intervals so that they are

enough apart to give reasonable spaces for working or reading, tlose enough to

N \
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i give economy of constxuction, and regular enough to allow bookstack'ranges,
cquipment, or furniture to fit plOClsclv between Lthem in both'directions,

- Depending upon the size of the building plan, columns can be elimnated, with
economy, from single storey buildings and from the top floor of multi-storey
buildings, because superimposed roof-loading is much less than floor live-
loading. LT

. ) a
Togethor with this structural flexibility there is the need for flexibility of
“f services. If a comfortable environment of well+regulated tcmperatuyre,

ventilation and humidity can be achieved with a constant high level of artifical

_iliumination, and if than can cover the building overall, then redistribution of
activitics can hc accomplished with little or no alteration to heating, ventilation
or lighting services. Togcther these factors will give a flexible building which is
casily adaptable. - ‘ '

Allied 'closely with this principle is that of extendibility. At the beginning of the
planning process, projections should be made, no métter how vague, of the

physical growth of the building. If the site allows for expansion, it should be
considered in principle at the outset. If jtis restrxcted and extenslon is impossible,
the physical growth can then be directed into additional service points elsewhere.

The extendible building should be designed in several stages go that it is’ -equally
acceptable at any stage. Even if the guesses are inacgurate, at worst the building “
will have been designed to allow for extension, and land should have been‘,reservsd
in an appropriate contiguous location. ' ’

Generally speaking, an office building needs to be flexible, so that when departménts
or tcnants change their requirements, a change of r?om shape and size becomes
very casy and usually can be accomplished overnight by the building maintenance
stall moving demountable partitions. The services of heating/ ventilation,
artificial lighting, and underfloor electric service {zns arearranged so that little
or no adaptation is required. An office building is requiyed to carry a floor load
of about 60 pounds per square foot; a compiter laboratory and a library building
nced floors whidiigyill carry 150 pounds per square foot to allow ranges of heavy

_ book-shelves or machines to'be placed in any area. J maintain therefore that
the only library bu11d1ng requirement which needs to/differ from an office bunding
réquirement is that the library should have much plore substantial floors and
columns. Of course this would not apply to one gtorey buildings. The computer,
laloratory has the additional requirement of an elevated floor for flexibility and
casy ol access to eleéctrical service connections.

it is interesting to compare the ‘parallel development of office and library
buildines. Twenty years ago both required windows for day-time lighting and for
ventilation. For this reason, the maximum distance of a workplace from an |
oxterdor wall was about twenty feet- With two such spaces lined along a se_ven
-foot corridor the overall dimension‘across the width of these buildings was about
[ty to fifty-five fect. To fit a substantial amount of floor space-on a site

=' requived cither multi-storey constructions or the wrappmg of this fifty foot rlbbon
" of floor space ar ound courts or hghtwalls

>
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As building tcchnology and otcupier requirements advanced, it was realised that
daylighting and ventilation from Wthdows was too variable to be accepted. The
control of the artifical internal environment was developed nnd regched hig“hl
standavds. Most office a‘x-d computer building occupiers accept this - librarjans
are beginning to accept {t.” The Treasury appears to qccopt it only if it can be
crecated at r}o qddx(foml cost. ,

D

it has now becn proved that it is possible to provide this high standard of environment

for about £7 per square foot, provided that the building follows three principles
governing the conomical air-conditioning of bulldings. They are:-

The cxternal surface area of the building should be as small as
p(issiblc. (a cube is naturally successful).
2.‘\ —~ The windows should be of minimum area or should be shaded so that
solar penetration is mmu\msed ' :
1 \ v a
Opengplanning should be‘adopted to minimise the cost of alr—condmoning
duct work. - s

¥

(%]

- The {irsi two prmczples need no exXplanation, but it is worth e%mm th/e last one

he Americans have buill millions of square feet of acqommoda on fo pen—plan
offices, and }/amsure thatrthost of you are aware that library degign prastice in
the United States has adopted opan planning with many beneficial results, not-
the least of which is the bringing together of readgrs and books with an almost

- exclusive felease of the'library to open"lccess Because of the Conflicting
- requiremdnts of noisy and quiet activities, in computer situations, open plann)ng
has not been favoured to any eltent -

It is my considered opinion that the American open office%a ghastly, impersonal,

environmental catastrophy. -It offers neither oral nor visuyl privacy and creates
ah atmosphere of overall inhumanegullhess/I worked in one in Toronto for twelve
years. The american open librarigs are somewhat better, but hanqmte a way
to go before achieving 1dea1 conditions. An attempt has be_en made to vary seating
arrangements, and a high proportion of informal furniture has been introtuced

to make a contribution to improvfﬂg librar facilities, N ~ ﬁ

\ Y
Although for some time the Americans have led the world-in office and l'tb;ary

planning, their lead has been lost in office planning during the past three jears,

. b % .
ITam 1cfcr1 ing to the advances in office planning which have taken place in Europe
recently, which were started in Germany and.given the name BUROLANDSCHAFT,
I have a preference for the English interpretation 'Landscapedl-dfflces' This
is a, phllosophy with a technique, of office design and layout, which claims to ..
ovcrcome all the tradmonal objections of ‘acoustic mterference that are Jightly
Yimed at the conventlonal open—plak office. ' : ( . N
The design requirements are quite simple: " The plan of the office spacé should
measuxé not less than seventy feet in any direction. The ceiling should not be
more thdn ten feet above the floor, and both the ceiling and floor should have
surfaces of maximum acoustic absorption This %ive\s a long rectangular section
through the office with an acoustically inert floor and ceiling, so that hard
perlmetcr walls and windows constitute an insignificant 'pa;‘t of thwrface og
-he room. ' ' RN :
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PRODUCTION AND DISPLAY STANDARDS

!

< by . . /
3
. " 8. Albert Pace ‘, |
: ’ ; | i
? : : . : ) / ) ]
A Ass}st&mt to General Manager ;
’ The Kynoch Press, Wl&on : _ |
: Birmingham . 3
- : \ ] ’ / ] : - %
. K . - v 1
J . ' : ’
' : . - e e i’

Paper pregented at a Seminar in London on the Integration of
Computer Based Information with|Printing Techniqyes, 17 April 1970
organised by The Kynoch Press and Oriel Computer Services Limited:

4

!
|
y o
. h {
( !
. ! ]
N §
!
\ - ) 4
\ )
This paper will outline the comncept of traditional Printing Y o
_ computer peripheral and give comparigons of information densities i
o between graphic arts.quality character*reproduction and other print- §
out devices. Access to characters, scapning rates and costs will
. also be digcussed. ' . ' j
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l’l(()l)}i(lﬁtw’ AND DISPLAY STANDARDS

‘i 1. Intreduction ,
~

Our Chairman, in his introduction, has given an outline of the events
leading to the ce-operation between The I(y_nocﬁ Press and Oriel Computer
Scervices Limited and the invesLigntiins we imade into the use of photo-
composition for our normal throughput. Our conclusions that work with

a hirh author's correction factor was not suitable were confirmed after _
consultation with Mr C J Duncan but our investigations did, however, show

g

doubt the viability of the technique, ™ S, \

/ This was emphasised by Messrs Cox'and Heath in a paper glven at the
. Newcastle upomTyne Automated Publishing Systems Seminar in September s
1969 where it was acknowledged tha{ important differences exist in the /’
computer handling of materials for ghoto-composition between the processing
S of collection of records nd the pro&ssing of continuous text matter. It .
was further highlighted by the wonk done in the University of Newcastle upon
Tyne Computing Laboratory on the general problems assaciated with the
> _handling of files of fairly complex records and the provision of a general
' ~, comiputer system for the processing of forms of record%different
i cireumstances, e group evolved the Newcastle File Handling System which
produced a photo-cqmposition system. This compositlon system puts special
emphasis on the handling of sequences of records and has facilities, for
. example, for the handling of the special classes of 'widow' which can arise
fin the printin of regords and meets the associated problem of the bringing
forward headi%%s algorithmically as each column is ended, this heading being
dcpendent on the positign in the text at which the heading is required.

+ " Tho main philosophy of fhis composition system is to attempt to permi\f the

o operation of @ printing works to be considered as a computer peripheral operation
no more frightening than output to a rather complex computer lineprinter.
The approach off the commercial printing industry to the advent of computer .
typcsetting or domputer photo~composition has generally been to explore and
invest in the ‘most suitable or available system in relation to existing types
of work to Be undertaken., This has, in mdny cases proved expensive,
infloxible, frustrating and only marginally economic. We have taken a _
completely opposite approach and designed a system in which either on%can

. look upon afprinting works as a computer peripheral device or, alternatively, to
consider the operations of a printing works to include a capabihty for the
mnnipulntion of the data as well as the ultimate printing. v
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Our "mm oach to this ﬁold is this, as part of the service which we offer to
customers, to provide (and where appropriate stfess the necessity for) a systems
nn'LIysLs systems design 'md systems 1mp1ementat10n of the customers'

pr écc sses which give rlse the information which is to be printed. By, this
m/"'lns we believe thit it wi 1 often be possible to improve the qua{ity and/or
yeduce tho overall ptice of the product which we are providing fon the customer.
in addition, we intend to exploit fully the flexibility and aesthetic value of
Jeonventional printing standards.
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that providing the filmsetting input was accurate there was no reason'tp' J
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Wo have 'mmly discovored that an additfonal benefit of such a system is a
reduction’in the "turn -round’ {ime on the production of the item and, particularly
with a regular serial publication, with a commensurate increase in the currency
of tho material published. An example-df this was the first fully computerised
production of tha British Technology Index, a monthly publication with an annual
accumulation, in which the Editor was able to 'close-up' for publication later
without any alteration in publication date giving rise to an issue almost exactly
50% largor than would otherwise be the case with all the material more ‘current’,
very much more currént than {f the publication had been printed to its present
typographical standards by conventional printing means. Hot metal composition
would have taken two hundred -hours as againé® the seventy-five minutes taken by
photo-composition. In this case the initial processing data {s undertaken by the
Newcastle upon Tyne Computing Laboratory and we are only involved in the
computer composition and printing.

v
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2, Integration
et | .

\ ~ ’
T( operative word in the title of this Seminar is 'Integration' and the point where
the two disciplines of computer and print overlap or integrate ls;a\t the oopy lnput
stage.

El

Log’lcal rules based on gmphiq arts technlques are written into thelprogra;na to enable
e information to be presented in the most effective manner,
The computer assists the printer by making decisions on these logical rules to
present the information with correct length of line, correct depth of column, etc.
Granphic arts techniques cover such items as choice of typeface, 1.e. Roman, Itallc
and Bold; size of type; indentations and general format and deeign. This can
become very sophisticated when we include such items as hyphenation; good word
spacing; eliminatian of widows; combination of typefaces; correct dlignment; incluaton
of diacritical pointe together with page make-up which will provide composition to the
highest typographical standards. ‘This logic of the computer programs can also assiat
the prlnter by reducing the number of keystrokes. ; ’

We accept that for certain types of printing it {8 not essential always to ailm at these
high typographfcal standards but despite the inadequacies of computer print out, we
cannot see anyche wanting to use a typeset device simply as a computer peripheral

in place of the normal line printer. just because it produced a neater and more legiblé -
print out. . Therefore, some graphic arts xjuleg are necessary to make the best posaible
use of the equipment and decisions have to be made as to the level of quality that will
be acceptable in these circumstances. j\
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Tigure 1.
_

Figurc 1 is a column of the British Technology Index.

at the right-hand margin and the main,
word®rcaks which involve hyphenation,
yet no one has

An examplec of u:ljustiﬁccl composition from British Technology Index

Note that 1t is set ragged
if not the only reason, is that there are no.
except for certain compounded words. As

thus in many ckcumstanccs compromises have to be made in cases where a

ﬁ\\bhflcd right-hand margin is required.

It is mtcrestmg to note in this example

that wo believe that unjustified setting is preferable for two reasons:-

.~

Firstly, in such material Lhe natural structure of the éntry is such that a very

high'proportion of lines end short on the right and thus, even if justlfied
the rlght-hand margin will appc‘.xr ragged.

?

.

. Secondly, which will be valid for many classes of index is that if long sequences

" of identical text succeed cach other line by line,

.in order to achieve

writtenan English language hyphenation routine which is 100% perfect -

justification different spaces oc$ur between the same.words on subsequent

lines, thus giying an impressio

F]BRNL/\SS
- © MOTOR CARS
FIBRE GI.ASS

[Tulls; PMlastics, Renforced

FIBHE GLASS
-

FIBRE GLASS—NYLON 6.
FIBRE GILLASS—NYIDION 66.
FIBRI

FIBRE

: Reinforced plastics; Bodies

GLASS—POLYUSTER.

of irregularity. (See Figure 2)’

; Motor cifrs. See

: Bodies; Plastics, Reinforced @ Glass fibre
: Reinforced plastics; lulls
: Glass fibre

: Reinforced plastics; Motor boats, See BOATS;
. Motor: Plastics, Reinforeed

Déats. Bee BOATS :

: Glass fibre

Sce NYLON 6—GI.ASS FIBRE
Sce NYLLON 66—GLASS FIBRE

See l‘OI,Yl‘ISTER—?LASS :

<Ligure 2,

FIBRE GLASS—POLYESTER; Frames : Seats : Passenger rolling .
stock, Sce ROLLING ST ()(,K Passenger : Scats : Frames; !
Polyvester—Glass fibre . . ' !
FIBRE GLASS—POLYESTER: Housing : Capacitance detectors :
Level indicatars. See LISVEL INDICATORS . Capacitance H
detectors : 1ousings; Polvester—Ginss fibre 1

An example of just{fied composition showing irregular alignment .
You will alse note from Figure 1 that full use has been made of.three typefaces,. :
Dold for the main entry; Ro fo/r the brief descriptions and cross-references . é
with Italics being used for certain parts.of the informatioﬂ Left-hand ;

identations follow a logical sequence which helps the searcher readily to pl(!k out !
the salient mfo/rm\:tén _ _

I have stated ghat the typesetting device cya_nnot simply be used as a computer - o
peripheral just to produce more readable print out. I have also stated.that it is
possible to produce composition to the highest typographical standards which can "
be achicvpd with extia cost but we feel that compromise solutions which will T \

. preesent the informati with_excel{lent standards of legibilit{and usability is of %
\. . i
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prime importance and if this can bo achievod without hi{fh computer costs then
this is ouz' ob)cctive

Both justification and hyphenation are available and note must e taken of the \
considerable wc(rk which has heen carried out on the hyphenation problem. This
is referred to ih "Advances in Computer Typesetting' and also in the future
publication of the Seminar Proccedings on Automated Publishing Systems organised
by C J Duncan, ‘ a

3. Input

The information can be accepted by us in three different forms:-

1. In machine generated form in either' magnetic or paper tape or punched
card or a combination of all three.

2. ‘In operator punched form organised by the customer. ~

»
3. In manuscript form.

. Taking the last item first,%“c—alc‘ulate that in this category the main jobs would be
those'whigh\:gquire fairly extensive updatihg and require computer assistance,

" Year Books and Directories are examples. Even so, the number of changes must
be significant to justify any proposed change from hoZ\\etal_ )

The second category, where the customer punches the input tapes because of
editorial procedures or for other reasons, can bring Trade Union difficulties unless
18teps have been taken to consult with the respective parties and full agreement on
principle is obtained. British Technology Index is an example of this category
because indexing skill and tight editorial supervision is necessary to engure correct
coding of command signals. The Trade Union concerned, National Graphical
Association, is well aware of the implications that computers can play in the future
of the 'industry and quite rightly must protect the intérests of its meﬁxbers. i
Notwithstanding this I believe the officers are sufficiently enlightened so asfot

to impede progress and their co-operation could be obtained with appropriate
consultatlon

The first category is of utmost importance, that of being able<to manipulate data
which is already in machine readable form or in a-data bank established for other
reasons, In the event of this data containing superﬂuous information, programs
.can be written to eliminate this, the remaining data being formatted for typesetting
and the nccessary graphic arts rules incorporated. This category very'rarely
requires much keyboarding and proof-reading at this stage and is therefore usually
more economical than conventional typesetting.

)
4. Access to Characters

There arc now a number of photo-typesetting devices available rang/ing in speed
from 10,000 characters per hour to approximately 100 times that speed. An -
important feature of such equipment is the character accessibility varying from

4 X .
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just over 200 to over 1000 distinct characters. To have dccess to 1000
sounds fine but T questiod whether it is necessary to have sugh a total as I
consider that eight or nine alphabets plus the negessary ogtside or 'pi'
characters would be sufficient for any job.s What is requited is a system that
doncentrates on a wide range of capabilities but includes the ability quickly to
form and include new characters or, sumbols as required.
. / : ) .
We usc a Digiset as our typesctting device which normally gives access to 376
characters. Thesec could consist of several normal alphabets, plus Greek and
Cyrillic and could also include a comprehensive range of 'pi' characters which
can be changed or supplemented at anyti and there is also a facility for
generating special characlers. The veysitility of the Digiset is such that
starting with four basic alphabets of capitals and lower case in normal text
weight and a bold-face, these can be manipulated to produce italics and two
widtis cach of condensed 4nd expanded faces.” Thus the four alphabets of the

right typeface can be extended to forty variations. <

If anyone is interested in the specification of filmsetting equipment, I can
rocommend Afthur Phillips'/book 'Co‘mputer Perihpergls and Typesetting'
published by HMSO. \

5. Packing Densities . ] ' \7

I want to quote ftom a ‘récent paper by E R Ldnnon (Ray Lannon is an Assistant:
Commissioner for Administration in the U S Department of Health, Education

‘and Welfare i ' Washington and is recognised as an authority in computer )

typesctting techniques). He states‘that 'the printed products of computer-~based
information systems- havelbeen improved with respect to legibility and usability
at significant reductions in total printing, binding and dMgtribution costs........
From October 1967 to November 1969 the U S Government Printing Office

. composed a total of 284, 090 pages using the G P O's Electronic Composing

System. Using per page cost saving figures derived from an analysis of 102,000
pages, the G P O system has reduced printing and binding costs by §2,620,000,
In ﬁddition, some 2,520 tons (admittedly short tons) of paper were eliminated
from the distribution system. Apart from the cost savings a paragraph relates
to the climination of over 2,500 tons of paper. How pé.n'an electronic system
save paper ? -Before October 1967 the G P O used computer print out as camera
ready copy and by using their elektronic system they made fuller use of every
square inch of paper by packing it with more information while at the same time
improvingy standards of 'legibility and usabllity

THE CAT SAT QN THE MAT !

The cat sat on the mat

Figure 3. Co,mpositlon of computer print-out and tlmes rorhan upper and lower case.

If we take the wordg 'The cat sat on the mﬁt' and compare the line length produced
by \computer print-out with the same body size in printer s type we stBII find a

s . . 28.



reduction in line [ength of 30% . In the space taken by 73 computer print out
characters, 100 same size characters could be accommodated giving more
eprihility and usability'. To prove my last statement, please look at Flgure 1
r . on page 5.
v
This legibility is obtajned by the use of the lower case fount with its nscenders

and decenders. Your eye revognises the shape of the words and does not have -
to scan cach letter to make it intelligible. The result is faster scanning of R
sentences and casier comprehension.  Computer print out has ten characters to
the inch and is, 1/6th of an inch in depth which is equivalent to 12 point in printer's
parlance. The only method of cramming more computer print out into a given .
area is Lo reduce photographically and I suggest that a 50% reduction is as fa'r is
legihility and usability will allow and this normal for a KWIC index.- Reducing by

7 50% cnables 240 characlers to be contained in one square inch or approximately

40 words. In jrinters typc the same area would accommodate 320 characters or

54 words which means that an extra.SO% can be packed into a given area. R

" With the reduétion in size to achicve greater packing density, legibility is all the '

more essenlial and is far more significant thap the 30% saving in space.
3

Because [ have given an example based on 6 pt or 12 lines to the inch, please.do not
assumo that T am adviocating 6 pt for all setting. The size of the type used depands
on many faectors and these have to be fully considerefl. As an example, length of
linc is onc fagtor which is often overlooked. It is just as ridiculous to set text
of 12 pt to a width of one inch as to set lines of 6 pt to six inches. The eye does not
scan easily long lines of small type and has difficulty in pic\:king up the next line
and further in the context of packing densities the length of line has® most important
part to play. Take out G P O telephone directories with three columns to a page.
The number of turnover lines is minimal yet if they were set narrower giving four
columns the number of turnover lines would be enormously increased and space”

would be wasted. £

6. Costs . _ - /
Ray Lannpn has given figures of the Thassive cost savings made by the U S Government
which amortised a capital investment of 2. 2 million dollars within two years. Can "
we forcsee this magnitude of savings in the U K? The short answer is 'no' as there
is not the same volume of information to manipulate and print but in our more
modost approach we do visualise savingé, savings in both money and time. . ?

It is nl)vnys difficult to assess the full value of savings derived from new projects

without a full assessment of the total environment. In the context of togay's *
proceedings I think we can fairly claim that the environment covers a range of items
such as:- , '

N

1. Faster usability due t?/l/mproved legibility and accessibility.

*
2. Lower editorial and clerical costs dueto the computer manipulation of data.
3. Lewer total printing and distribution costs due to the high density factor,

* 1
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It 1s probably too difficult to assess the effect of fastér usability but it must

surely be signific'mt Increased legibility and accessibility decrease

frustration and a simple example is in 4 telephone directory where. better
cross-referencing would reduce the time taken by a person in making a call.

In addition internal directories amended on a loose-leaf basis normully have

a very high«collation cost which is completely hidden as it is dispersed

throughout the Qrganisation which the directory serves. The manual

organisation of an ordered file is not only susceptible to areas of misunderstanding..
and accidental mishandling, it is extremely time consuming. In a similar
context, how many editors have taken home at weekends thasses of information
for the prepadtionpf indexes ? Surely this is a hidden cost, if only on that
person's leisure time.

?

\

Lower distribution costs must result from reduced weight and there is also
saving in shelf spfice to be considered

e .
Against these items the costs of program writing and computer time have to be
taken into account, but if the fringe benefits already mentioned are ignored, we
are convinced that by applying the correct system to projects-of the right size
there should be a sigRificant enough cost margin to justify its implementation.
Because we are becoming increasingly aware that computers work en the garbage
in - garbage out' principle, it follows that with compyter typesetting the essential
factor is clean copy. -Clean input, no matter how this obtained should give
cledn output, therefore, with the elimination of the correction £actor, film
composition costs can be lower than hot met4l composition. This emphasises
the fact that we cannot look at items suc¥Was print costs in isolation but must -

take the whole project or environment into all our considerations, '/
)
- ’ ‘ ' . ' }
4 < . 4. . o
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] . ABSTRACT ;.-
‘ | : 2
4 . Considerable variation can exist in the standard of performance of an

information system. It is therefore both necessary and desirable to .
assess the best standard which is technlcally feasible and’, from this, -
determine the balance required between cost, performance and 'quality.

Some criteria for the determination of this balance will be discussed.

»
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\\ almost apocryphal example of the request for all

PRESENT DAY SYSTEM PERFORMANCE STANDARDS -

Considerable variation can exist in the standard of performance of an information
system. This variation can occur basically in three areas - the responsiveness
of the system, the flexibility of-the system to meet evobltionarx chapges and
unpredictable demdnds for service and the quality of the end product.

»

1. Responsiveness

L ; . s
The rbsponsivenese)oi a system may be measured ih seconds, days or weeks.
For example, an on-lifie information retrieval gervice may satisfy - customers .
if it can respond to a user giving, say, the estimated numbé¥ of citations
conforming with the request profile arld asking whether the uger would prefer to
modify the profile before the search begins, within a few seconds and produce the
required tions in, say, half an hour. Simdilarly, a request, sent through the
mail to a central agency, for procegsing as part of a batch, will have a
responsiveness depending, amongst other things, on whether communication waeg
by fir(et or sécond classmail. ’I@ responsiveness of a pu’bli'shing' system may be
measured in days, weeks or months gpd this, particularly for a 'current awareness'
journal, can be of critical importance. It is quite an interesting cost-benefit
» exercise to attempt to assess the changes in aeh value of a citatipn toa user as
the time, since the publication ‘of the documec\t cited, increases. . Vo
t/
2. FleXibilitX o, .
The flexibility of a system to accommodate unpredictable demands and changes in .
basic requirements is also of considerable importance. A syetem for the production
and maintenance of a printed citatioh file, such as a published HW .
"should be able to meet a variety of special situations-ranging fror equest by -
the management for_e. statistical summary of the file based on, say, the date of
* publication in connection with a book stock withdrawal policy. At the same time
the system sholld Be able to meet special users' req’u ts, for example, the now
bquz published in Spain in the
17th Century (Cox, Dews & Dolby, 1966). . - . ’ ¢

N

\ehanges in basic requirements may require the printing of specialist bibliographies,

- the Te -organisation of the oirder of the file to mest a newly detected filingsituation,

changes in administrative procedureg such as the need for a special file to be
printed out for control of accessioning, and so on. .
t : '

3. Quality

The quality of a system can be assessed in terms of its capability in meeting.three
types of function - displav, filing and retrieval. Wide variations are possible for
these areas. Wfaisplay may be on a computer typewriber terminal, a cathode ray
tube, an upper case only line printér, a line printer with bbfh upper and Iower case
characters or to a variety of printigg standards. All these facilities are nowadays
available and the choice is determined by the performance requi red by users and
the costs incurfed in meeting these performance standards. The standard of filing
again, as can be secen from almost any computer based operation in this field, can
vary from good, through acceptable, to so bad that one wo,nde}s why-such a system

was ever permitted to go into production. , ) -

- R .1 ' | ‘ 33
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Fl[,lll e 1 ghows some of the «l‘i])(‘(‘lh of computer flling requiromonts. Tho upper

part of this figure indi®ates scven basic options needed to meot any non -trivial .
'English lanpuage’ filing order. The lower part of the figure gives some of the o
reguirements needed to mect more complex Situations; for example, it may be

renuired that Me shoul terfile with Mac Lo prevent lwo separsto sédtions in the '
file where in the mind of the user there is u singlo contiguous area. It is also .
quite obvious that leading non-significant words such as the definite adnd indefinite
articles, perhaps in o vavicty of languages should not affect tho filing. In many

circumstances il is also hecessary that such non-significant wordse and phrases

should not interfere with the filing at lower levols in the filing order. Thore are
many siluations in which it is not possible uniquely to refolve tho position in the file
fofaYechrd and it is thercforewiesirable that such a spoctal state be drawn to the
attention of the edilor so that he can check it and, if nccessary, adjust the filing
order. All these er iteria and many other besides are of varying relevance in
varying situalions. ‘The provision of facilities to meet these situations will depend
both on the idealised requirementl and also on the design and development costs
of systems Lo provide for them as well asg, of course, the additional compnting cost
incurred on 'run-time'. '

Mucii has boen said and written about the quality or otherwise of information
rotricval services. It should.be noted that there is a retrieval function in almost
evory system in this ficld, This may range from the matching of a fairly narrow
personal profile in a current.awareness servicé and the rigorous formulation for

a demand-gearch to the sub-division of a file into say pre- and post- 1920 material
for the publication of special ¢atalogue. The quality of such a facility will depend
bqth on Lthe language available to the.user for the formulation Qf the request and to
thqs precision of control of the information in the data base to which the selection will

. beo appiicd.

Much has been said about the merits and demerits of relevance and recall in
~assessing the performance of inforination retrieval systems; 'Relevance’ is the
‘proportion of citations retuined to the user which are relevant, 'recall’ is the

, proportion of all relevant citations which the user did, in fact, receive. Suffice it say
_hercithat, in my view, no adequate measure has yet been developed to determine the
performance of an IR, systom in terms of the quality of the product. We are still,

as in the margarine industry, usiag a 'tasting panel’ ultimately to measure quality but
unlike the margarine industry, each product in this field tends to be 'tasted’

p 1nclcpendcnt1y of comp'u able products, . -

¢ \

INI‘ORMATION RECORDS >

1t is per hﬂps ugmth pausing here and looking at a number of mformation records; to obtain
some perepective as to the range "of materials and sjtuations which might arise. *
Figure 2 shows’ the range of variation which might occur in a 'middle-aged’ file of
bibliographical recorde - in fact the main catalogue of Newcastle University Library.
One should note the changes in style form, content, information precision and
Lyporrl dphl(‘ al quality. ) . ('
. - -
Figure 3 shows some records from a highly controlled bibliographical source .- the
Brjtish Muscum General Catalogue of Printed Books. Here variations are, unlike in
the previcus examples, entirely due to differences in the documents to which thege
citations refer., 'Nc_edlelss to say they pose fairly considerable problems in filing and

-
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WORD BY WORD o)r/l TTER BY \l FI‘TER\

CASE INDEI’FNDF\IT UPPI R 01\ LOWER CASE FIRST
\
LETTEI-QQ BEFORE DIGITS or DI 5ITS BEFORE LETTERS

-

\‘\ » \
FIELD BY TFIELD or WITH FIELDS CONCATENATED&

VARIABLL LENGTH KEY ~
. . o
IGNORING SPECIAL CHAI‘U&C.IERS (such as punctuation ete)

WITH SPECIAL FILING VALUES FOR SPECIAL C,HARACTERS

SOME ASPECT$ OF COMPUTER FILING REQUIREMENTS (I)
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" TFigure 1; (Upper part)
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* CONDITIONAL TILING DEPENDING ON THE STATE OF OTHER FIELDS

* N%)N—SIGNIEICA’NT WORD SUPPRESSION _ SN
(possibly for several languages)
A i "
* SPECIAL LETTER GROUP MODIFICATION . . , ) !
(e.g. Mc and Mac; St. and, Saint) '

¢

! ¢
* NOTIFICATION OF SPECIAL STATES -
* AUTOMATIC CROSS-REFERENCE GENERATION

J * AUTHORITY ‘FILE CONTROL

D)

/" » , N )
SOME ASPECTS OF COMPUTER FILING REQUIREM TS (11)
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, . RATDALL, Vidtar Clark od.
612,177 . .
Norvous coptrol of tho heart. ’ P
Baltimore, Williams & Wilklns,
) 1965, 0
< 65=13484 9 - }

e .

/ ,

) " JUILLER-COUCH, SIR ARTHUR T.
L&eo-! * Adventures in créoism;

pi); x,222, \. 18 x 12 cms.

. . :
Cambridge. University Fress. 1926,

O Aoc. No: E1,711
AMERICAN MATHEMATICAL SOCIETY s

) Proceadings of a Sympo in Pure : ) =
Mathematics...h2dd in Now Y k Apr}l 23-24, . - '
1959, v
Cosponsored by the Institute for Defense

" Analyses. . . \

Editorial Committee: A Albert, 'Irvlng ‘ . : L
Kaplansky. : .
Vol. 1 ’

' la.8vo. - . Providence, 19%9.

Vol. Is Finite groups. O ' 60-7835

.() . | a l- ' | “ | /

AHERICAN SOCIETY FOR TESTING MATERIALS - o s

Index to the X-ray. povwder data file. S
Editorial staff: editor George W. Drindley...
(Special Technical Publication /8<F. )

%a.8vo. Philadelphia, Pa. [1957].

K ' ‘

[A2s0 ; setd. of cardss Inorganic. Or.,;anic,]-
o g4k && caads Tao?m‘. - oogcn-lc..

bt K bmgonie Clam. Ly -, 56~6185

- 5)-7&8-7 _ - S

1467 \»‘Lll. (k/»-«}c-nJ <

F/M RUNAKSON 3 ALESANDER ([ Co- Auther]
L.7t0:1- l} Jatsoduction fo r(slaou‘ $veveps  propand at
B instance of & Citis  Commiles, KAeplay Hovs, by

,5’1}@,«. Bronfora ana Mssandsy. farqulu»p’n
,,m.a# st AgpS.  I2s Sonee. :
Webtminsha, T Kiplay Rease  Pess, 1924 _ -

]:MC Fignre 2. Variations in a 'middle -agéd' file of bibliographical records
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—— Codex Zuquinensis rescriptus Veteris Teastamenti. Tehte
gree des manuscrits Vatican syriaque 162 et Mus. Brit.
Additionnel 14.665. Edité avec introduction et notes par,
Eugiéne Tisserant.  {With six plates.] pp. Ixxxv 275
Roma, 1911, 8%  (Studi etesti. no. 23.]

) : ~ 012211.b,1/23, -
- 'H [Talawa diabnrn xara -rom‘ ‘EBSounxovra. 2 vol. ’
damavy s Bperravikns BifAikns ‘Eraipeias:

v Aovdivw, 1914, -8°, 3015. de. 9.
Genesis—Dcuter@omy and the Psalms only. No more
published. :

S~

= . ¢
’ . JAVANESE. -
—— D¢ Borken des Ouden Verbonds, in de Iavaan.

xehe taal, ﬂumap‘u%rﬂnm@akrlas wmﬁ\

L ™ a Q. a
omr:nu.momgummcnum@ - [Trans-

lated by J. F. C. Geric%(e.] 3dl ‘s Gravenhage,
1854. B . Jav. 94,
< Yiddish,

3 13 M3 DM O3 AN [The 0ld Testa-
\ ment. translated by Jekuthigl ben lsaac Blite.] f.257.18.
[U. F, Hal-Lévi : Amsterdam, 1679.] fol. 1900. d. 4.

—— 2R S OTNAYY eTpa Hebn Deavsy owess ann
12 S'2N23  [The Old Testament. translated by Joseph *
hen Alexander Witzenhausen.] pp. 79. 150. '
[E. Athias : Amsterdam, 1687.} fo[.i 1900. d. 6.

- Syriac. w

—— [sic] @h& mo&\.;.u ~<sha Vetus Testa- -

. mentum Syriacd, eos tantum librod gstens, qui in Canone
Hebraico habentur, ordine vero, quoad fieri potuit, apud )
Syros usitato dispositos. - In usum, Ecclesim Syrorum
Malabarensium . . . recognovit et ad fidem codicum
Mss. emendavit, edidit S. Lee, efe. pp. 705.
[B. & F.B. 8. :] Londini, 1823. 4°. 753. h. 41. i

RLL WXV LT TV FP LEV_P ZT-EN
A.liaa w03 laxefo All.doss

{The Old Testament, translated into ancient and modern

N Syriac, the former version being the Péshitta, and the
latter prepared from the Hebrew by J. Perkins with the
assistance of A. H. Wright.] ' '

Figure 3. Records from a highly controlled bibliographical source.
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display, in additionto the 9])(‘(,]'11 formalisation necessary to accommodate thom

within @ data hase.
| \ '
' These previous examples are, of coursce, from conventionally produccd and

—~

maintained data bases.  igures 4 to 7 illusirate various computer manipulated
data bmos Figure 4 (a) shows an upper-casc only computer listing from the
"Union List of Periodicals in Instilute of Education Librariés' » and Figure 4 (b)
shows an experimentally pr oduced sampie of similar material computex typeset
using a "Monophoto! photo—composel Figure 5 shows the' input data fog-the
headings of the 'BritisTT’I_[‘eclmology Index', but with rather inaccurate German .
subject words., This comes [rom a small trial Which was conducted a couple of
years ago. Figure 6 shows some citations-oupput from the British MEDLARS
~ System - 2 medical information retrieval service bdsed on data files created by
the Amcrican National Library of Medicine, Figure 7 shows a catalogue card
printed on a computer line-printer with both upper and lower case characters,
producecd by the University of Toronto Library.
-

'These figures illustrate some of the range of problems of information contént,
control and consistency -which must be resolved sufficiently to meet the

" requirements of filing, display and retrieval of the object system.

" COST ELEMENTS
1

_ - A suitable balance bc\t,wéen cost and system performance is quite difficult to
T - cstablish in somc nreas. If one looks at a notional retrieval/S.D.I1. system costs
~usually accrue at the following points (See Figure 8):- -

. Information Collection: Material for inclusion in the system has to be qlbtained
{purchased, borrowed or-at least inspected) and costs are incurred in the control
of these dooum{ents‘.

‘Indexing:- This is perhaps the most expensi‘re single item, requiring scarce, highly
skilled human labq:r in vetting the formal description of the bibliogfgphical item
and assigning subjact indexing terms. This subject ifdexing may be restricted to
the dcletion of non-significant subject words from the title of the item or the
modification or 'enrichment’ of the title to the assignment of highly spegific
subjcct terms from a highly controlled thesaurus of terms.

Data Preparation and Editing: It is, of course, Aecessary to convert the
information record into machine -proeessable form, together with attendant
proot-reading and corregtion, _ -~

' - N s

‘ i
Data Base I‘Dd.ltmgand Control: The new information will have to be approprlately —
merged into (e existing data base, usually with machme validation checks,
incur rinq computer processing costs. '\\

Editord 11 Consistency Control: All those steps, so far mentioned, will require
supertision and theve is generally a necessity for monitory and control procedures
to be d veloped to mamtamthe consistency of use of terms, the assignment of

‘new terms and the revision of the citations as and when it becomes necesséry to .

increasce the 'specificity’ in any part of the indexing scheme. "

’ ) | té. 39




"EDUCACION REVISYA PAKkA FL MAGISYERITIO
HOSe 50-87, 1947-58, HO%

EOUCADOREST REVISTA LATINOAMERICAYA DE EDUCACION
5, NO. 30=, JULYs» 1962-» CAs { .

COUCANHD, CONTINUED AS IHSTRJrlAN JOUQNAL OF HIGNFI.

EDUCATICN

1-4, 1950-60LH2 HLS LO3 € wv. _

344, 1927=60s REe« ) . f

EDUCATEURS

=26, SEPY, 1946 - APR, 1950, (LACFSI 8, |°o 17=186»
25), LCoe

6701, 1957, MAY/JUNE,. 1959, HL. CEASED \
PUELICATIONX

-

Figure 4 (a). Upper-case only Computer Listing. 'y

o

Titte: A1,
1. 1887/8. LC.
Title: A.C.L.S. NEWSLETTER

1-. 1949-, LO! - ’
Title: A.M.A. . .
29-31, 1934-36. 47. no. 3-. Mar/April, .
1953-, LD.
44, no. 2-, Feb. 1949-, HL ' /
44.n0.4, May. 1949; 45 nos. 5. 7. July. Oct -
Nov.1950; 46-, 1951-, (Incomplete),NW . Co
44-, no. 6-. Aug - Sept, 1949-, NO. '
55-.-1960-, BR.
-56-, 1961-, RE.
57-. 1962-, LO. v
57.~n0. 4-, May. 1962-, OX. -
58. no. 2-, 1963-, SW. * : -

58, no. 6-, Sept, 1963-, DR.

59Na0. 1-. 1964-, (Lacks: 59. nos. 2, 3, 4),
YE N - :

Figure 4 (by"Similar listing in Monophoto.
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ERIC

Aruitoxt provided by Eic:

L

03711767 10444 wag, 0L10P C-ENYT PREEDLT INPUT  QTIINAUTY / o)

NAHRUNGSMIYTEL 1oL YO QUREREITUNGI OUALTITAT S LP ' FONTROLLEIGBTATIRTIR TUP? 074
0000003 FREOUCHZIOHULY {PLIKAT A 0f1 MECHSELRICHTER Lo BCHMALYER, *LPPCINPQLIOE E™"
0000003 CALLIUNG LO APSINIDI OAUNCsL O LADUNGoILPONELLEN#P/ (ELENTRONITXP S (TLERTAON
QQ00004 GAB, oS TADT I L TOoMEORTELLUNG1aKOMLENVASSERNBTOPFEI.yNPORNUNOI o NATALYSATORENT
0000008 CABe. CHUO"ATCARAAUIE )0 POPRUCHESPLPPANBAMNLUNGS 4 MOLERVLAREeesllBE?EY?
0000008 OFNCRATOAZ 4, ELEF TR SCHUE, c0eCal o RLAMMERN S BYAMLY (PACIPOANEAL] I o2UPFUMRUNDS?
ersses AVINCHE’D) e

0000007 GERWAKIUKE ¥ @ 18T ALLESPLP R INTELNETOLY MERBYRLLUNSIZIEMENISLPPUBEAZUGNETYYE
0000008 GOLO1,BERCAAUL,AUSHILLUNO EY®® ,YEOMMISCHE AUBRILDUND ) NANKOENINT } ,PLANGSP]

_ Figﬁre 5. Input dafa for Britishjfechnology Index headings in German.

.

SREINER 4C NICOLSON GA ‘ I
NEW BIDL EFFLCYS 1N POOLONBED CMLONPRONIRINE TuERAPY.
e .

CANAD PEYCHIAT ARE J 10 109=11 APR &S
SCHMLORPROMAZINE TOXICOLOG DAVG THERAPY  NELANIN ollL,l.lll NETABOLION  PUTHeL
CPICHENTATION DISORDEAS  PBYCMOBES  YOKICOLQOIC NEPORY” vwIAIDN

-
- MAUFTYOVA O SLAVINCEK J

CERULOPLASNIN [N BCAUS IN LIVER DISEARES

(44 . .

CERULOPLAIN'N v BERY U JATEANICH CMOROS, °

CELK GALYNOENT vYZ 20 ]43-33 APA T4y

CLRULOPLABNIN  nETa O1AGNOBI S, DIFPEIINTIAL _'IUALQ SNEPATILENTICULARN DEOCNED
DIag  maLt N

MAUPTOVA © BETDLOVA v Suaviictr 4 WINARIROVA € valACH ¥
w1L80MS DIBEASE WITHOUY NEUROLOGIGAL SYNFTONS
c2

WILBONOVA CNOROSA BEZ WEURQLOBICRYCN F(ATINAKIYe
YNITANE LEXK 11 10312 (1] .
AQOLESCENCT  0JAGNOBIS, DIFFEAENTIAL ONEPATOLENTICULIA SESENER oL VIR CINANDILS
) ’ )

MEIMRICH 7 RALTENOACH W . L
WIL80NS DIBTABE IN TNK POAN OF A PANNENOCYTOPENIA .
etn

HORBUS WILBON UNTER OCN SILO CINER PANNANOZTTOPENIC,
NED RLIN B0 499=302 25 NAR 33

2L000 SLOOD COAGULATION TEOTY oCarPER aRUe TuIRary NENORANSQIEC PIaAYNERIS -
o PENICILLANING oTHRONOOPENIS

U ( A —

Figure 6. Citation output from British MEDLARS system .
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Architecture of the ancient
NA \ givilizations in color
210 Cichy, Fodo, 1324- .
C5 L Archltecture of the ancient
1966a civillzations In color; Mesopotamia,

Egypty the Indus Valley, the
For copy Megaliths, the Hittites, the

and « Mincans, the Mycenaesns, the ~
ace In Etruscanas, Central and South
entry America. [Transtated from the GLerman
by A. K. Bakker] ([London] Thawes &
( Hudson [1966]

see next card

1 ul 60024245

i~

Figure 7. Catalogue card using upper and lower case characters from
a computer line -printer.
/

Cost etements in'notional” retrieval /SDI system

Programming — - Y
% oritom requirement anslysis Edkorial Q Llnfmnzﬂmwwm ]
%  system design Consistency
%k systom aesign Control ST .
. % srcoem devlopment and Lesting o [E““? ,

3 system malntendnog .

Data preparation

and edting

"

Data base updating

and control

// ) F
) Dq>|> Seorch editor @ N
= Ta

. P

Procassing sysem ‘I 7/
‘t‘r

Figure 8. A Notional Retrieval’s.D. I System
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\
Scarch Editor: In most schemes, it {s gonerally desirable to provida a 'human'
intexfacc with the user - a 'search editor' whose function is to interrogate the
" user and re-formulate the user’ s, often quite hazy, request in terms of the
specific measuring assigned to subject terms by the indexes. i

Ny
Processing System: The processing system and associated administrative
computer programs have, of course, to be designed, developed, tested and,
often forgottcn, maintained. Costs accrue here in both personnel and resources—. »
used.

It is fairly clear that the performance of the system will depend critically on the
level of investment in these activities. The service to the user will be affected
by the precision of indexing and editorial control of the data babe and its input,
the rate of emendation and currency of the data base, the sophistication of the
processing system and the amount of support available to the user in formulating
his request. The design or selection of a system to meet the requirements of
a situation on the most cost-effective basis is, to say the least, non-trivial'
Display standards are perhaps more ameénable to costing. It is not top difficult
to provide costs for any proposed standard of display; however the henefits which
" might acerue from any given standard of display are more difficult fo judge.
The paper by Pace (1970) has given us some interesting technical detail on how
costs can be minimised in some situations, It may perhaps be interesting to
look at some of the different ways in which #small S.P.I. (Selectlve Dissemination
of Information) bibliography can be accumulated and printed to meet the varying
requirements of different kinds of user. .

v Figure 9 shows a scheme in which successive accumulation into 'quarters' and
successive quarterlmccumulatiqn attempts to minimise the number of documents
to which reference needs to be made by the user and assumes that the user is not
specifically interested in 'this month's' references - rather he is interested in
all references so far. ' The costs shown in Figures 9 to 13 are based on a
computer -based publishing system with the information already in machine -readable.
form. [n these schemes publications have been costed with binding appropriate
to the size of each issue and in this example a 'l line per entry' index has been *
included with each of the quarterly accumulations.

IFigure 10 shows an alternative scheme in which only the current month's references
are gii/en in each issue, but tkge one line index is cumulative, thus giving a monthly
current awareness service with reference access to previous issues within the
year, Note here that the scheme presents, gs in thérannual volume both the total
cumulative entries for the year and, separately, the December entries. .
A further seheme is given in Flgure 11 where mmitr to the previous example,
only the current month's references are given but in this scheme the culﬁulative
.mdc\ only appe'us quarterly,

A fourth alternati xégwen in Flgure 12 which is an extension of the previous
scheme, here presenting quarterly-a cumulation of both entrics and index.

v




'NOTIONAL' PUBLISHED S.D.1, SERVICE ) \
. N ] ¢ v '
' . : »
) x f a
SCHEME 1 "T' ‘ ' " (150 entries per month)
: 1 JAN 1 C .
2 FEB  1+2 _ |
3¢« MAR . 1i+2+3 +Index (1 -'3)
4 AP}R a o
5 MAY® 4 +5 \ Apnual Cost
T 6 JUN'  142434%4+5+6+Index (1 -6) N | £2750 §
70 JUL 7 L A | |
8 AUG  7+8 . - .
‘ N 9 SEP " 1+2+3+4+5+6+7+8%9+]ndex(1-9) S
. 10 OCT 10 . '
T 1 Nov 10411 s |
12 DEC 1+2+3+4+5+6+7+8+9+10+11+12+Index (1 -12)
, . ;
~
i »
“ Figure 9
<
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'NOTIONAY, PUBLIGHED S.D.1
- 7

. SERVICE

SCHIEMI, 2

[$]

/-

JAN

FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT

NOV"
. DEC

K

(

2 4+ index (I - 2)

3 +Index (1 - 3)

4 + Index (1 - 4)°
5 + Inded - 5)
6 + Index (1 - 6)
7 +.Index 1-m1
8 + Index (1 - 8)
9 + Ipdex'(1 = 9)
10 + Index @-_ 10)
11 + Index (1 - 1i)

/

{150 entries per month)

Annual Cost

. |m|

]

12+1+2+3+4+5+6+7+8+9+10+11 +12 + Index (1 - 12)

4

v
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O
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'NOTIONAL' PUBLISHED 8.D.1. SERVICE .

"4
SCHEME & _ (150 entries per month)
1 JAN 1
2 FEB 2 = ) - — )
3 MAR 3 +Index (1 - 3)
” 4 _APR 4 |
- 5 MAY - 6 ‘ _ v Annual Cost
6" JUN" 6% Index (1~6) 1565 " |
7 JyL 7. . )
'_3_' AUG & .
' 5)‘ SEP 9 +Index (1 - 9)

¢ OCT 10 - .
11 Nov 11t ’

’ ‘. . \ ,- '~ O

12 Puc 1&+1+2+3»4+‘6'718*9«10*11+12+Index(1_-12)’

» . R ~
i
L)
)
, Figure 11
\ ) ' ) . \ v
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A . . ‘
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'NOTIONAL' PUBLISHED S.D.1, SERVICE

), )\
: : )
SSCHIENMI A . ' _ {160 ‘entries por month) y
1 JAN .1 ‘ '$ :
2 FEBRB 2 _ .
ST :
3 JMAR 1 +2+3+Index (1 -3) ;
4 APR° 4 . / VA :
! - - g , Annual] Cost
5 MAY 5 .
. - ’ ~ 92585
6 "JUN ~142+3+4+5+ 6.+Index (1 -6)
T 11 A . “ | » .
8 AUG 8 S o N o, - .
) 9 SEP 1+2+3+4+5+6+7+8+9 +Index (1 -9

10 oCT 10

11) NOV 11

. 1 _ ' : '
-. 12 DEC 1+2+3+445+6+7+8+9+10+11 + 12+ Index (1 - 12)
| | SN
{ Lo\ * ‘ :
L | l o~ )
- ‘ : "+ Figure 12 4
- \ * \
-
! J
\‘ e .
: 3\
rl .
/ 15. “ ’




7 \ . . ' . N Cr

INERR NG Py l‘l,;".I.l:\ilfil')_ﬁ;»l_)_‘l,__t}l'l_}.{_\/'l(il-l

v > ~ (150 entries per month)
— o /
\ : ~ )

with suoccessive annual :1(:0\111‘.\11:\(.i011/9 -
, b |

\
{ ~ ? v
Scheme 1 Schcmct 2. Scheme 3 Scheme 4
YEAR 1 ' £2750 £2285 ~  £1865 £2585
YEAR 2 £3450 - £2990 * 52570 £3290
YEAR 3 £4160 «  £3695 £3275 £3995
YEAR 4 £4860 . £4400 £3980 - " E4700
YEARS £5560 £5105 | £4585 £5404
vead 6 £6270 £5810 £5390 £6110
-
! v
{ | ‘ Q
“ oo B Figure 13
y . i ‘ . ,
. |
/ , ’
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ERIC

Aruitoxt provided by Eic:

. | L

Figure 13 sununarises the costs for these four schemes and shows how 1he costs s
increase if further cumulations are required. These costs provide for cumulation
of both }hc; entries and the index at the end of each year, .
) | ) )
From these approximate figures, onc can thus compare the costs incurred in some
of the choices of user scervice which could be plfered.,

Present Day Performancd Standards: A number of’ substantial technical ‘

limitations cxist in this fiedd. There are also a number of formal limitations;,
h(%evor, it secems Lhat in many respects the performance, standards attninable

from computer-based systems are tcchnically superior to conventional systems

in cither "luB-awund-time' or quality.,  As was mentioned carlier X, 1970),

otur philosophy has been'td develop a 'high-level integrated system mboinl ) -
general purpose facilitiessto the best technical standard which can‘Be attained. '
In addition, of course, it f necessary to arrange for this system to link appropriately
with other systems and computer languages, permitting the_"mclusion? special
facilities designed specifically to meet the requirements-of a partim)la project.

The way. in which such a system works can be s'een in Figure 14, which shows some
oi the ways in which pack‘ages chn be linked to a composing and printing 'system. -

In this example, a number,of routes through the system are possible, pcrmitting
revision and cditing of data, and manipulative access to the data bases by high level
language facilities to create the master file for composition and further high-level
systems to modify this file before passing the data to the composition system which
is, in a scnsc, )also a high-level langiage capability.

Other, simpler, routes can be developed to meet more straightforward sitﬁations
and in the background is the general capability of the various components of the
total system ’ .

» .
LY

Onc advantage of such an approach, not méntioned so far, is the convenicnce of .

these logical facilities for communication, both with users and amongst members &
of the programming teams. -~

What then are the best standards technically attainable in this field? A fairly good
filing standard is attainable in many situations; however therc¢ are circumstances .
wheve the diserepancy between a logical order and the order which the reader expects
to sce is noticeable, Perhaps the most serious worries about filing orders is that
theve is no good measure of quality of filing, and that it is always possible to 'lose’

¢ vovtion of o file beeause of slight' mis-filing. In keyword-in-context situations,

for cxample, algorithmic "tail cropping' (the removal of the tail of a word. to file

only on the voot) is still not entirely satisfactory. It should, perhaps, be
rememnacred here that most information files are subject to continuous growth and
that the complexity of the filing algorithms applied must increase with increasing

file siqe, to maintaimthe same average size of ‘'sub—division within the file.

The standard of periormance in display, depends both on the sophistication of the
computer algorithms and, move particularly, on-the capability of the display
neripheral system,  Typewriter tevminals and C. R, T, display terminals arce

¥
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Aruitoxt provided by Eic:

_character sets and this does mean i

N o

/
available and used: however, for some uses they have a rather l\lsh’i(‘.LC(l ™
(:h:n'nc‘lur' sct. 'New chiracter display terminals aresbecoming available withsmany
morce distinet characters//though one cannot generally with these intvoduce
characlers of one's own choosing. It is interesting to note that, forr some purposes,
these terminals appear o be much less tiring to use than the equivalent typescript. ’
A further limit: ation is the nm“muﬂ number of characters which can be displayed
al any one time. -Many computer line-printers now have fairly extended character
scls, though the majority in usce at the moment are ugper case only. Usually,
large character set printers are mupeh slower than those witd the restricted

ﬁ('m'nsv(l prnuds‘sing‘ costs, \

A wide range of standards ave attainable in respeet of printed mate¥ial. Costs too
can vary cnormously. lowever, on the whole, and with the exception of such
problems of hyphenation quality, a situation now exists in which the only ways in
which the user should be able to deteet the involvement of the computer in the

_manufacture of the printéd article arc the high degree of consisteney, the pocd

ith which the item can be produced or the unusually wide range of founts,)point
sizcs, alphabets, and special characters which can occur. One is now in‘the
position where, in such circumstlances, the printing capability is much iﬁexcess
of the cquivalent conventional standards.

Retricval standards are again more difficult to nssess: however there are a number
of parallels, suchas/U.K.C.I.S., MERLARS,and a number of proprietary

management information systems.

It should be noted that all thesc standards and criteria are subject to the quality
of the information in the data basc and the 'linguistic’ algor,fthms which can be
applicd to this basc. /

CONCLUSION

It is now tcchnically feasible to produce a wide range of éystems in this field,
performing often to a better standand than is attainable by conventional methods.
This is particularly truc foirr somce/classes of printed reccords. -

Consider able choice is available to the user in the responsiveness, flexibility and
quality of product of the system Lo be adopted: however cost-benefit éxercises are
sencrally diffteult,

An cstimated cost for the printing of 500 copies of the Newcastle University Library
cialogue (whighi contains about 500,000 records) from an existing machine-readable
dnata =0 is in the region of £18, 000 A librarian costs something in the/region of
£5.000 per annum to maintain. What does the University prefer -'a copy of the
catalosue on everybody's desk or a librarian for six years? This is the sort %f
preblem which mast be faced in this field,

-
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