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NOTE ON REPORT FORMAT

The main body: of this report was keyboarded using a
video consosle, corrected and formatted for publication by
computer using an ILR-developed program (FMS), and printed

directly in the format shown.




I. INTRODUCTION AND BACKGROUND

Sinz= 1966, the Institute of Library Research at UCLA
has been engaged in a large-szale project centering upon
computerized information stores ("data bases") and the
prospects for - their wuse in a univexrsity environment. The
first phases of this investigation, a feasibility =study, was
completed and reported to the National Science Foundation in
December 19671, Since the present report 1is a direct
continuation of that work, it is appropriate to discuss it
briefly here.

Tha feasibility study of "Mechanized Information
Services in the University Library" began with the postulate
that computerized data bases were becoming widely available,
that they razpresent a major new information resource that
the university cannot ignore, and that, therefore, the
university must begin to make plans to deal with data bases
and their impact on teaching and research. A structure wvas
nasdesd, an arganizational and technizal framevwork within
which computzr processible data stores could be integrated
into the existing information network of the university.

The fzasibility =study suggested a rational method for
the university to accomplish the enormous and complex task
of providing its community with information serwvices frosm
computerized data bases. This method entailed two innovative
hypothesss.

On the technical side, thers had to be found some wvay
of avoiding  thke progected canseguences of the programming
situnation as it Has in 1966~7, in which each data base had
its ovwn individuoally ta;l::ed program or set of prgg;ans to
.gain access to the data. Extrapolated over only ons decade
‘OorC S5, the idea ‘of a unxve:s;ty trying to serv;*e even "a
nodest selgctlcn of 15 20 data "~ bases, each with 1its own
vprngrdmmlng system, written in any  one of many possible
‘programming. ‘languages and des;gned to operate on any one of

several: 93551hlef ‘types =  of" conpnter,"ralsed SO Many
'Vobstagles_itechnical,f ~eczonomic, sarvice-oriented = and
administrative—--as ta make it clearly untenable as a

l?ngéte:mvansgeri Accordingly, a programming strategy was

:gechanlzed Infotiatlon_ Serv%ggg - in the
s e Library. . Phase "I, Final Repo ort
University of. Callfnrnla,' Institute of

Re$earch. Las Angeles. Dacember 1967




proposed which would enable the host system to deal with any

input data file . _on its own terms. For this, three
subsystems were envisaged, corresponding to the three
pr2dominant types af data bases identified by the

study--reference, full-text and numerical. The prograass
which comprised each of these subsystsms would be task
orianted rather than file oriented, permitting a given
process to be executed upon any data base of the appropriate
type. Tha university might thus sidestep the huge problemnm
of azquiring and trying to operate many disparate progran
packages, and concentrate on acquisition of the data bases.

On the administrative side, an agency with the
capability of processing whatever data bases it wished and
of offering the needed range of services from them, d4id not
exist. Since the proposed activities combined some of the
functions of the library with some of the fanctions of the
computing ca2nter there were three alternatives: locate the
proposed agency in the library and make whatever
arrangsamants were necessary to assure computer hardware and
software support; locate the agency in the computing center

‘ani mak= ths necessary acrangements for library and
bibliographic support: or establish an entirely new
czganlzatlonal framework for computarized information
sarvices. Bearing in mind that such an agency would not be

an Information Center, but rather a Center for TInformation
Sarvices, and that there was more evidence that libraries
were beginning to harness computer technology than there wvas
evidence +that computing centers desired to take on the full
panoply of library services, the suggested location was the

lib:ari‘ {The very term "Center for Information Services"
jafinas, in a fundamental sense, any library's enduring
mission.) Te create a new agency would incux large

additional costs without any assurance of success and with
the 3dangsr of needlessly duplicating part of the activities
of both the library and the computing center.

‘During Phase IIA of the "Center for Information
services" project at UCLA (NSF Grant GN- 827) the Institute
of Library Research has  continued to explere the areas
defined in the Final " Report on Phass I, namely  the
tachnical, bibliographic and administrative problems
involved in creating a 'unlvers;ty—llbrary!based capahility
for the provision of a broad range of information services
from a broad .range of data  bases. "In  reporting the
experlmental activities of ILR durlng +this period, this part
of tha Phasa IIA Final Report deals with data base handling
from two points of view—-Library. 'Asgects. -and Computer

Asgﬁcts.3f1t should be recorded that:-the section on Computer

Aspzcts ralates only to the first half:of the Phase IIA time

;~ 9=:;35, aEt=:.thch several ILR technical staf€. na!he:s vere
.transferred to ~ the sCampus chputlng Network,  where a pro-’
.gramming tsam was be;ng ‘formed. ‘Subsequent “technical work-

Q

.y this team LS presentgd AN Eart 3 of thls Flnal Report;



II. LIBRARY ASPECTS

INIRQDUCTIDN

The Inventory of Available Data Basas, part 3 of the
Final Report on Phase I of this progact, has turned out to
ba on2 of the most consistently demanded items to emerge
from that study. It emphasized bibliographic reference
Fil=as, but also contained examples of the other +two types
{numerical files and full-text files), and it concentratead

mainly wupsn the well-publicized, nationally available
matarial. Within this framework, it listed about 40 data
bases, emanating from about 30 distributasrs. However, the

prospect of having the university 1library acquire and
provide sarvice from a wide range of data bases gave rise to
many dquestions beyond those of mera availability. In
particular, what were the file characteristics of specific
data bases, and the degree of compatibility between various
files? What kind of effort did it reguire simply to read
tha contants of a file? What were the costs of performing
certain standard processes upon them? What did the faculty,
as the first group of would—-be users, know about data bases,
and what d4id they expect to see in terms of service from
them? How might data bases be ordered, and how were they to
be handled once they had arrived? Was the docnmentation
aczurate and/or adequate? In short, the paramount need was
for project staff to gain experience in working with tapes,
identifying and coping with problems, both those specific to
a file and those general to some or all files. Only from
hard, practical experience would it be possible %o start
ie2signing programming strategies and library procedures to
handle data bases in the ‘generalized manner called for.
Phase IIA thus offered bhoth the programmers and 1librarians
engaged in this project what most other institutions have
.not had, but which we find to 'be an almost inaispensable'
pgerequ;51ta to any attempt at acguiring and procass;ng data
bases in an efficient and systematic manner: that is, time
to experiment on a fairly modest scale. with various
salutions bafore plunging into the complexities of real-life
gumm;tment, for example  through a binding subscription or
through the purchase of some major data base 1like the
0.5. ”ensus aE 1970

‘The Institute of Library Research has ~met with
‘considerable generosity from distributers who have provided

ILR with a- sample'-réel.'upon request even -though they-

'unierstaai that ~we “needed it solely for general research
Q rpcses and could make no. camm1tment relatlve to the nwhale.

EK ;
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file. But the operative phrase here is "upon reguest"--ILR,
as a research organization, has many contacts in the world
of computsrized data bases, and can often arrange to have
courtesy access to a file whare a librarian working din a

library =z=ould not. Naturally we have benefited from this
situation-- it has enabled us to work with several sample
Eiles at no cost for the data. The Census Bureau in

particular is to be commended for issuing a series of sample
reels {based on the dress rehearsal census in Madison,
Wisconsin) beginning well over a year in advance of the 1270
Census itself. A few other distributars have created test
reels which they send to prospective clients. Most,
however, Ao not appear to have grasped the sound business
s2nsea of 32ing this as a matter of course. We recommend
that some appropriate organization of data base purchasers
such as the American Library Association, or tha recently
formed Association of Scientific Information Dissemination
Centers (ASIDIC), take the lead in defining the <¢anditions
which woulid make the acguisition of a sample tape, plus a

certain specified level of technical documentation, a
ragular element in the decision-making concerning the
acquisition of a file. For example, to safeguard the

investment of distributers, (although this is a sellerszs*
markat and is lika2ly t5 remain so for many years), a fee of
about $£100 might be charged for a test tape, to ba applied
toward th= purchases price, or the first subscription that
zventually rzsulted. There 135 no doub% of the benefit to
the prospective purchaser in having a sample reel to nlay
with"; there ought to be no doubt din the mind of the

distributer that it materially incresases his chance of a
Sile.

The development of computerized information services,
of coursa, presupposes the existence of availabla personnel
to do th2 n=acessary work (which, as far as 1libraries are
concerned, will ‘usually include a re—-sxamination of the
basic library functions--acquisition, cataleging, and public
service). For this, there is really no alternative except
the establishment of a library systenms office, however small

-_— - s

it may be to begin with; bnt university libraries are aware

of the need for a systems staff for many other reasons, and

‘most now have one or have plans for one.
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" Aan  ongoing. task of  ILR &&rinnghase‘IIAfhas been to -

~maiﬁ£ain[théﬁData‘Base,Filgs from which the . Inventory was

compiled), fand;‘to'prcvidé;a*brcad‘hasgfgf bip1ngraphic and

*pﬂbliéhed;iﬁfa:ma;ian]abgutjexigtiggﬂfaha&(anticipated data

basés”~uppn,ﬁﬂhi:h_ sgLEctiénjandfaEQﬁisiticﬁjde;isipns will

"e#éﬁtial;yfbeimadé;;;Thisf;elléétion'isfprQbéblgfas.ébﬁpléte




a body of information on generally available data bases as
pres=antly exists within a university library framework. No
updated version of the Inventory was scheduled for Phase
ILA, though this is certainly a desideratum later in the

project. In the meantime, a somewhat augmented version of
the original inventory has been published in Hayes, R. M.
and J. Becker : Handbook of Data Processing for Libraries.

Wiley-Beckar-Hayes, (1970).

Like the Inventory which was drawn from it, the Data
Base Fil2 desals mainly with the bibliographic and natlanally
available items--the known and marketed data bases--but
there are many others. Bibliographic reference data was
emphasized from the start because it was one of the first
typas to b=come generally available and, since it represents
a form of information which is already known to librarians
via the printed versions, is 1likely to be the primary
concarn »f any library planning to acquire data bases,

In the area of numerical files, with the 1970 Census
l=ading the way in terms both of scope and probable
utilization, increasing numbers of socio—-economic data bases
ars becoming available: statistical information on aspe—*s
of wurban 1living such  as transportation, sanitation,
amployment, schosl districting, land ownership and use,
economic levels and votiny patterns. In addition, there are
vast gquantities of raw numerical data pouring out from
artificial satellites, and many large hospitals now utilize
computers for a variety or tasks, among them the gathering
and analysis of patient—monitoring data which 1later <¢an
assume - added value as part of a statistical file of
biomeidical data. ‘ ' :

v As examples of  full-text data we may point to the
statutes and const;tutlgns of all 50 stat@sg and the growing

. ‘namber and range of llterary texts upon whkich computer-based
‘_sxpeclmants arce’ b21ng c:naucted ‘A gagd ‘indication ~ of the
'textent of ‘the  work ‘now gclng on in the’ humanltles {also
Lcovering - mucb of" the = Jo sial sclen,es) can be ‘found in the
ﬁDlre:tsry 3f Schalars Actlve":publlshea pé:lcalcally in the
Human;t;es.; The ma1n baay af ‘this

 g the Fo:mat Hanlpﬂlatlon 
G and -can: be -further
“the erglna]'

‘new’ - information medlum,"

: ~are-going’ be: at least as
~bE 113graph1c data, ‘ana apprec1ab1y mote

hanale.;5,~v . e S L

(keyboarded) o



A comprehensive inventory of all of these data bases is
a basic national requirement; one whose execution is likely
‘to be large enough to demand a project of its own.

Tape Docuamentation File

In Phase IIA, a Tape Documentation File was created.
This file has the technical documentation about a data base,
as opposed to the bibliographic information, and contains
such items as:

a. A copy of the original documentation accompanying
the tape.

b. A report by the staff member responsible for initial
work such as "opening" the tape and identifying the
alaments o0f the file structure.

c. Any relevant printout associated with (b), e.g. the
dump, the read program (plus the card deck if
possible) and a specimen of formatted printout.

d. Any technical correspondence, e.g. to the
distributer or to> another UC campus, itemizing gaps
in the original documentation, discussing file

characteristics, etc.

e. Later work as it dccu:s, e.g. a record of what was
being attempted, plus some sample printout.

The astablishment 2f such a file by  the purchaser or
processer of data bases will help to guarantee the order and
zontinuity of his work with tapes, for example if--as is
envisaged with CIS--the wuser will ultimately be able to
create his own programs to manipulate the data. At ILR, the
gTape‘ ‘Documentation File was assembled with the additional

intention of providing technical continuity when the UCLA
~ ~library - eventually assumes responsibility for the CIS
- system. ' R Lo : ' '

van;a:y of prug:ams and sub:autlnes was. pregaredgv

ha aqéea as. l?p%ﬂd*f G It conta;ns varlous:v
ub: : ‘complete ptggtams written or utllizeﬁ by the
LE'statf for expeflmentaticn H;th data bases and suppértlng
zt : ‘ : S S Lo :

1v1tles.*‘“




Throughout Phase IIA it was imperative that project
staff familiarize themselves with the structure and scope of
as many different data bases as was reasonably possible. In
this way both groups of staff, librarians and programmers,
would attain a sense of what was typical in data bases and
what was unique to a particular file, and gain insights into
the whole range of problems surrounding generalized file
management and information services; problems that range
from the smallest technical question to the broadest
administrativae issue. During the reporting period, ILR
project staff had access to a representative cross-section
of files and sample files as follows:

American Institute of Physics--SPIN/O bibliographic
file (sample)

American Petroleumn Institutee!biblicgraphic file
(sample)

Aspen Corporation--California constitution and statutes
(sample)

Atomic Energy Commission--Nuclear Science Abstracts
(sample)

7

Burzau of the Census ? _
--Census of Households (1960) , 1,/1000 sample
—-Census of Housing and Population (1970) ,

first and second counts, tast reesls

chemlcal Abstracts 'Setvice——gg ggggggggggg. January
1959ﬁ

‘ﬁ—,—ﬁ_—_—*-—_ —— 43— A .+ A= F ygmﬁ—

‘EngLngazing Index, Inc!—scoﬂ§EHDEx (sample)

".ERLC (USQE Eaucatl:n Respcurces Infcrmat;o Center)
;’—Cgfrent Tnaexj to Jaurnals',igigigggg;gg.

August

5~ﬁThpsaufu; af Desyzlptnfs

b:ary oF angress SR :
~MARC dlstrlbutlan SEEV1CE; 1969-‘
*’a—Subject head1ngs,'7th edltlon SN

—%fﬂatlﬂﬂal lera:y of Hed;c;nEi—HEDLARS

12




Standard and Poor's Corporation-—-COMPUSTAT
Webster®s New Collegiate Dictionary--7th edition

Obviously, the level of involvement varied from file to
file, depending upon the type, quanicity and availability of
data and the nature of the work beiang undertaken, but the
end result - a fund of experience ;- is more significant than
how one specific file was treated

Read Routines

A number of read rout;nfé were prepared as an exercise
in understanding the 1mmeélate, practical proble=zs which
occur when a new file of data arrives. Six of +thase, for
the American Petroleum Institute file; the U.S. Tensus of
1960 11,1000 sample; Commuanications of Behavioral Biology:

COMPENDEX; Nuclear Science Agggggggg' and CA Condensates are

presented as Appendlces A to F to this part of the Final
Report.

It should perhaps be clarified that a "read routine™ in
this sense 1is not merely a matter of mounting the tape and
asking the computer to print out exactly what 1is recorded
thereon. This latter process is customarily known (for
obvious reasons) as getting a "dump" of the contents, and in
most computer systems there are standard utility prograwms to

do it. However, what emerges from a "dump" is a machine
representation of the information, encoded and perhaps
énoubly encoded, forming an oddly—arranged stream of

characters unlntelllglple to anyone but a prag:amme: who has

read the documentation. ‘A "read routine"™ is the progranm
which instructs the computer to read what it finds recorded
- and to print out the information, formatted and readable by
humans. This in turn involves telling the computer the file

'structure~--how the  various fields of -data comprising a
record are arranged, whece and how to lccate each field and
.assign its correct name,” what is ‘the maximum number of
characters  allowed .~ for each field, how to reccgnize
*pz;nt—cantral charactﬁrs and suppress them in the printeuot,
what ' to do when .a  blank field is encountered, etc. etc.

'-Thls can heccme a- complex and t;me—ccnsuming aperat;cn. it

 can take a skllled programmer a man-week or more of work, or
;anyuhere frcm 10 to 30 runs on the computer. to. effectively
Mopen' thE“ ‘tape, i. e,,bring matters to the ‘point where the
,grganlzeﬂ ~retr;eva1 Qf, ;nfaimatlon can . begin ta be
fattempted e e ‘



Docupmentation

—

I

The technical documentation purports to be the detailed
and complete aescrvptlgn of the file structure and bow to

access it, and is therefore an indispensable operating
manual in any data base system. If programs are bLeing
provided, there will custcnatily be descriptions of them as

well as of the file, but since owur investigations are
directed toward the establishment of a CIS which will not be
purchasing or wutilizing distributers® programs, this
discussion essentially relates to file descriptions.
Project staff have identified six closely linked criteria by
which prospective purchasers, in particular library staff,
can evaluate the utility of technical documentation:

follow the arrival of the file to which it refers--—there are
practically mno guides to this at present, because the
"marketing"® (in the broadest sense) of data bases 1is c¢nly
sust becoming a recognized, systematic publishing activity.
Obviously, if the documentation comes early-—especially if
it was unsolicited and is being used as a (supposed)
advertisement for the product--it has 1little significance,
having no immediate rTeferent; if it is late there is
virtually no progress to be made with the tape until it
arrives. The too-early provision of documentation wmay
signal that it is so readily available because it is no
longer fully up-to-date, and conversely, the distributer's
natural desire to supply the latest documentation may ®@ean
one has to wait for it after the arrival of the file, or the
first portion thereof. ‘The next issue to examine 1is,
therefore, that of currency. ‘

Prompiness. Documentation can precede, accompany oOr

Currency. Assuming that it arrives on time, the
documentation . nust. be up—-to-date. The fact that the
state-of-the-art of data bz e creation is still very
volatile has led, in our exper:.enc:eE to a tendency to sUpply
frevently "superseded -documentation, ~usually with = some
1nformal ‘updating - such as hand- -written alterations in the
text, ntlef notes in a persanal “letter . or, more rarely.

Amlmeggraphed ‘insert pages-d This: .can -be attrlhuted to the

. patural 1ag;st1cal 1ne:tla;of ‘the printed med;um- when  much

concentrated. effort - has, been expenﬂed .ln getting out a
~document, *1tﬁ both ﬁ;ﬁ’ cmically. ~and psycholcg1cally
“impossikle .t it as’ flnal and authoritative,
:éal;ng wlth any amendments as minor errata and ccrrigenaa,
est L ' ‘of the overall ccrrectness of
. ‘hat machine ~methods of

'*”& rep;cauct;an
lnertla.




Accuracy. If what is supplied is current information
as far as the distributer is concerned, the next gquestion is
"fs it also accurate?"-—-and it 1is self—-evident that it
should be. A comment on typography may be made here: while
a simple clerical error within a word (e-g. letter
transposition) usually causes no trouble, the same type of
error within a number (e.g. digit transposition) is almost
invariably undetectable until an inordinate amount of
checking has been done, by which time a great deal of time,
money and effort has already been lost. If the blocksize is
given as 5600 and it should have read 6500, the computer may
print out the information (assuming all else in the read
program is working) minus the last 900 characters, or it may
not be able to begin.

Completenass. Even if the documentation is on time, is
current and is accurate, one must always try to determine
whether what is supplied is complete. In fact, experience
so far shovs that simple failure to itemize or mention
certain of the details that the programmer needs to know is
a more prevalent fault that the outright mis-stating of
them, and is therefore potentially a larger problem for the
library. Up to this point, c¢reating data Lase file
structures and using the computer to retrieve from thenmrn has
beren a sufficiently exclusive activity for communication to
be built on unspoken assumptions, and the natural tendency
not to kother documenting something you assume everyone in a
relatively small field takes for granted can lead ¢to
horrendous problems at the point of  acquisition. For
example, when an ILR staff member comments:

The file has a tape mark  at the Leginning where
one normally expects. to find a label or nothing at
all. ‘This was not megtlgned iAn the accompanying
documentation and led to some waste cf time and
effort...  (Emphasis curs) :

; The point is not so much whether she was correct in her
. assumption (perhaps the writer of the documentation would
‘have d;sag;eed that "one normally. expects to find a latkel or
nothing at all") but that she had to make the assumption.

ELThat partlcular flle caused cezta;n aﬂaltlcnal problems, and

-'the tape was. "Qpened" 29 runS"at -~ machine <cost of
$46.08. . Add  to that the full-time equ;valent of about one
“week of wark by experlenced programner (for whouw a

ﬁi]fpasonable aVErage ,salary est;mate is $1100 per month). and.
.. the. true- ‘cost: is revealed to be in . the. ‘region - of - $300.00
_Jvh;ch ‘quite flearly cannct ‘be cnntemplated for each -of the

;,@15 20 data bases hat it is- pastulatea a- CIS ﬂnuld acqu1r9
-¢1n ;ts fl;st fewryears cf opezat;on._,;ns . : R

igo s



Stylistic Clarity. By this we mean such things as
terminological precision, systematic presentation, avoidance
of ambiguities, etc. This too can cause disproportionate
trouble. Such statements as "the file consists principally
of..." without specifying what else may be present, are
needlessly vagune; and the following from some early ERIC
documentation shows a confusion over the use of the wcrds
“recordn and "block" that c¢can cause trouble for the

programmer :

ERIC Report Resumes are stored on magnetic tape (9
channel, 800 bpi) in accession number seguence in
the fctm of one or more IBM System/360 Operating
System variable 1ength “records. Each ERIC Report
Resume geguals one record on magnetic tape. These
records are grouped in variable length blocks
wvhich have a maximum length of 32,000 bytes.
({Emphasis ours)

The point of +this illustration is by no means to
castigate the ERIC systen (which, taken all round, is
actually one of the better ones to work with) but to draw
attention to one perennial source of confusion in the effort
to describe for someone else exactly what is on a reel of
magnetic tape, and that is the widespread uncertainty akout

- a group of concepts relating to the units of mechanized

information storage (especially on magnetic tape), such as
physical records, logical <records, blocks, blocksize,
blocking factors, etc. Many people--including programcmers
and system analysts—-—do not seem to be gquite sure that you
understand these items to mean what they understand them to
mean. The prevalence of the IBM System/360 computers has
fosterea some standardization of concepts, but it 1is a
circumstantial, rather than a theoretical, phenamencn, and

could just as eaSLLy evaparate with a change in the market.

Llstlng a data element called "access ‘Words", and

neither specifying that none occurs in the entire test tape

nor .éxplaln;ng hcw "MACcess: Haras", (vere they to appear)
would '‘differ from subject terms; repeating the "Subject
Heading .and- Subheaﬂlng“ field, the first time linking the
subject term to- its subdivision by-:a dash and adding a

document - ‘number into the: flelﬁ the second - time . 11nk1ng the
" elements. H;th a _ccmma ~and amlf*lng the dncumént number

(which .also. appears,w unannounced at - the end. cf every
Lfabstract)‘ referrlng in the da;umentatlon ‘to a "Card Service
- Category Code“ HhEEEES Cit appears ta be aes1gnated "Sales
i .code" .on. the machine recorad. 1tself these- ‘are typical.

'£ feEamples ot theﬁ lmprec;se ana 1ndeed cmetlmes careless
oo nature ofﬂlmgbh accumentat;cn pfesently found.  Aany
“fllbrarla = : ’ 11 be disappointed at the

angenera;v;ailty“eespeclally since. rela ively large .sums . of

‘' money ' are ‘invariably at stake-=-ang, 1nc;§entally, vis a vis

"%freference flles, w;ll be pa:tlcularly amazed at ‘the vazlgﬁy
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of ad hoc methods of giving a bibliographic citation in the
‘record, representing decisions already taken which will be
practically impossible to correct retroactively in time to
come, when library networks have made standardization of
formats, of catalogs or holdings lists, and of documentation
an economic necessity.

Level of Formality. As indicated above, significant
and useful material relatlng to the technical description of
a file often appears in an informal fashion; a3 comments
embedded in a personal letter, as hand-written addenda, or
as loose-leaf photocopies of what are obviously internal
wvork-sheets, flow-charts, translation tables, etc. It
appears that the best compromise between formality (implying
here delays and also rigidity) and informality (implying

here scattered, inaccessible, and sometimes incoherent
iuformation) would be to have a basic printed document 1in
loose—-leaf form, highly modular in arrangement, and an

agreement to keep it updated. As noted above, use of the
computaer to produce and update this document should be tried
where feasible. A trend toward loose-leaf manuals 1is
apparent, but since most never get updated, that special
virtue is often lost.

A brief study was done at ILR to determine whether a
~common set of data elements coul? be defined for
bibliographic files; five serial bibli-graphic data bases
and  their documentation (CA Condensates, Communications of
Behavioral Biology, COMPENDEX, NS% Entry file, ERIC Report
Resumes) were examined. From these alone, it was possitle
to list 45 different bibliographic elements (see Figure 1) «»
and 1if the MARC record for either serials or monographs had
“been added, the total would have been 'about 115 - (MARC for
monographs. has over 50 fields currently in use, and another
20 deflned)._- Four of ‘the files vcgntalnea at least " one
jblbllographlc element that appeared to be unique, although
this is often dlfflCUlt to ascertairn precisely, because
frequently the "same"  element, under a: varlety of names .
- (e.g. Subject terms, Kejworas;*Selectar terms,, ‘Descriptors,
- Access - words, Index terms, etc.) has.a slightly different
;structure, g1v1ng it a slightly different potential for

T Hachlne—readable blbllcgraphlc f;les aré notabie fcr :a_
zprcpen51ty Ctolgives 5everal numbers to the citation: ~one or

‘TgmcrewaGCQSSLQnmn_mbers, an abstract numb r.,c1tat;an ‘number,

“nu , etc. - Thef~de51gners of ~ MARC ~found it
“Wjeven fc: mcncg:aph%) to-divide the many pass1ble
0 Control. Numbers and. Knauleage Numbers. = The use
s cgmplemented by ‘a serles of ccdes. usually one

e
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digit or character in length, specifying the existence or
otherwise of various conditions. For example, a "Security

code" might allow the binary choice of "Yes"™ or "No" to the
implied gquestion "Is this document for general
distribution?" or it might allow a graduated series of
responses to reflect several different levels of

availability. The numbers, tags and codes spread throughout
a machine-readable bibliographic record (vhich frequently
serve to make the machine record a significantly different
entity from its printed counterpart) are the means to take
advantage of the computer's ability to do very precise
retrieval and high-speed sorting. Any field which is a
computer-identifiable unit, a "data element®, can be
retrieved from each record, and similarliy any field can be
designated a sort key and used to generate subject indexes,
author lists, title lists, chronological lists, etc.

It was rapidly decided that attempting to establish a
canonical set of names for data elements having different
names in different files was not a feasible approach to
take. Subsequent work (at CCN) was therefore oriented
toward creating individual read routines for each file.

serside (see paft 2 of this Eepart) was utll;zed in
order to give ILR and Library staff some practical
experience with constructing profiles, analyzing the results

of searches, refining the profiles, and with gathering

statistics on computerized information retrieval. In the
CIS Seminar of April-Jdune 1970 (see part 6 of this Report)
participants had submitted searches as a class exercise, and

these were first analyzed be a Research Assistant, who did

the cgzrespcnalng manual search for each gquestion.  Since
this was a sample -of only eleven profiles, most of then
written by non—chemlsts and therefore of a general nature,
it was not the purpnse to do anythlng ‘more than use these

‘profiles as a. broad indication of how the system. functioned,

and as a guide -to -the ‘keeping of useful statistics on
compute:;zed ‘searching. The following is a summary of the
analysis- - (it ' shoulad. be' remembered that this was Chemical
Abst:acts Service's old format, prior to the lntroductlﬂn of
the Standard D;st:lbutlcn Farmat).

ii;,“ an

.IE.
Im

‘Hits.

bj'llbtariéns,pa:ticipating
1nFﬁ:ga*1uu 'se;fices ig:

:7‘¢the Ucikfschééifdf leragy Serv;ce,- and ;t‘_was
"onductea by the Instltute of lera:y Eesearch‘ - :




e profiles were runr against tape 72:15 of CA
ates at the Riverside campus of the University oZf
n

ornia under the direcion of HMrs. K. Forrest.
Examination of each profile proceeded by:

a. Reading the question,

b. Searching the keyvword subject index,

c. Reading the abstract and deciding if it answered the
gquestion,

d. Listing those abstracts deemed relevant to the
profile, and

e. Reading the abstract (hard copy) of all hits made by
the computer and recording what possible
term—-matches were satisfying the profile.

There were 4,916 entries on the tape used {74577 to
79493). Based upon information found in Preparation of

search Profiles (a Chemical Abstracts Service publication),

an assumption was made that hits result fronm term-matches of
the profile and terms in the title, and/or the keywords
stored on the tape. Keywords vere understood to be
information containing words which appear also 1in the
abstract. Many were not identifiable in the hard copy of
the abstract. This confirmed a report® from the Computer
Center at the University of cCalifornia at Santa Barbara in
September, 1969: ‘ :

Oonly the title and a selected number of keywords
appearing in the abstract are reproduced on tape,
but not the entire abstract.... This relationship
 between keywords and the abstract is not always
apparent. It was found repeatedly - that ‘'while a
search term . was not found in the abstract, it
nevertleless appeared on = the tape 'as evidenced
“when  part of the tape was printed out. Since the
-egt;re,retrieval_Sjstem”iSTBaSed_engfa'Iterﬁ;match
- basis, - this . situation - certainly  presents a
problzm. R o - e :

ion ~of the Chemical

oUniversity:
1969. Part I,

Ta, September 3.

California, Santa



Keyvwords vere not necessarily taken from the abstract,
‘but were sometimes the result of an abstractor's or editor's
intellectual interpretation of the content of the abstract.
The problem, as viewed from the standpoint of the user or
the profile analyst, wvas: "Is there a significant
difference between the retrieval from the tape {(titie and
selected keywords) and retrieval based on term-matches with
the title and abstract found in the hard copy? How dces
machine —retrieval compare with manual retrieval using the
subject index?" For an example of the various possibilities
of retrieval, it might ke interesting to consider the
profile for question no. 306, "Information on nutritious
diets for pigs". Seven hits were ' made for which no
term—matches were found in the hard copy of the abstract;
term—-matches were found with the keyword subject index.
This indicates that the keywords included for this series of
abstracts were not taken entirely from the abstract. Three
abstracts found by manual search were not retrieved by
computer even though term—-matches were found ia the title or
body of the abstract. Seven hits were made by ithe computer
which might be judgea relevant, which were not found in the
manual search. To generalize, BU4% of the possible hits uwere
made by the machine; 33% of the hits wmade were not traceable
~to term-matches in the abstract; 1.2% of the possible hkits
‘were not made by machine, but judged retrievable {containing
parameters to satisfy term-matches with the abstract).

Profile 316 p:av1ﬁed an interesting study in
interpretation and profile construction: "Biochemistry and
pharmacologg of aggressive behavior". The Research

Assistant first interpreted this question to mean agressive
behavior in man, while the individual who constructed the
.p;oflle;dld not exclude other forms of life. When assisting
someone in construction of a pIQfllé,‘lt is necessary to.

ascertain precisely what is actually ae51red._ﬂ ‘Profile 314
.asked for wInformation  on the accumu;ahlan and effects of
"Strontium 90 in ﬂmammals“— The “descriptors  (in tvo
- parameters) .. related = only to mammals as a Uﬁlt.1 an

'>f;nt2fpretatlon of parts of mammals affected by Strontium 90

(e.g. - livers, hgnes, etc.) would hava resulted in a larger

’f group cf fetr;eved ahstzacts. ”-~:'t~" _, ﬂéiy{

L The keywcra fsuhgec; Lndex, fcund Qn the plnk pages af‘
'_every 1ssuE“of'chem1c : bstracts, ﬂct always,neasg to.




There is only one entry for abstract number 77S44e, under
“DDT fish birds®. Abstract number 76327u cannot be fcund
under "pigs®, but only under %"dietary pig Yyeast". Manual
searching of the keyword subject index, therefore, does not
guarantee retrieval of all relevant abstracts relating to a

profile. How do most people conduct a search of current
issues of Chemical Abstracts? For those whose interests are
confined to a narrowly definable £field {within the CA
coverage) scanning of the titles of a section 1is the @most
rewarding. For those whose interests are of
1ntetd15c1p11nary scope, the keyworad index nust be
censulted,

Hits per descriptor combination: about 50% of the

descriptor combinations in profiles 304 and 306 did not
retrieve any hits, while 20% retrieved 65% of the hits. For
profiles containing man, descripter combinations (over 20),
the above ratios do not hold. Of the 330 combinations for
profile 317, about 313 did not retrieve any hits {95%) ;
together, two retrieved 7 hits of a total of 17 (41%); each
of +ten descriptor combinations retrieved one hit (5.9%
each). The above estimates were based upon examination of
the descriptors and the hard copy.

Phase II: Construction of a PRrofile; Prediction of
ghggiﬁal Abstracts 72:15 was used to select a
subject—-—-Gas Chromatography=—which would yield a 1large

number of hits. Some obvious terms relating to the subject
wvere omitted so that the number would not exceed 100. The
guestion was chosen for its interdisciplinary application

.. within the broad field of Chemistry. pPrior to the machine
search, those. abstracts were  listed  which contained
term—-matches between the hard. capy and the profile. A list
was also -made of ‘abstracts which did not 1lead to. a match
with  the terms of the profile, but Hh;ch (because of the
‘abstfact's content) would generate proper term!matches with
the keywards 1n the machlne reccrd. e

- o ‘Of “a pass;ble tatal Gf 97 h;ts, the machine searxch
'ret"leved 74  (76%). . In ‘Figure ‘2, 1list B .contains the number.
racts preﬁlctea tc be hlts and ‘of hits actually made-
»;the numher; ‘of. ahstracts “with ~"no precise
o t thch ‘Were predlcted ~be - -hits on  the
'*Tb331$ Qf keyuo;ds ‘on.the" tage,rand llst D has. the numker of
,bstractsrwh1chAueze retrleved by machlne anﬂ nct manually. 

::'ll!:‘ HS

’f could'nat -be” relatea ‘to ‘the hard ccpy,a Df the 57»
1 ¢ , € edmby?gneilagical cqmbinatlen of
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Education-Psychology Data. In August and Septenmber,
1970, preliminary planring and committee work vere
Qndertaxen towards the establishment of a test SDI project
to be run by the Education and Psychology Library working
with CIS project staff. Arrangements wvere made for a
ccntrolled group of about 10 to 15 faculty from the
departments of Education and Psychology, and negotiations
began with the American Psychological Association to obtain
a part of the Psychological Abstracts data base. At the
same time, the UCLA Library provided funds to purchase
3-month update tapes (July-September 1970) of the two ERIC
files, Research in Education (RIE) and Current Index to

—————m S EE Ese emmmam eI e

Jdournals in Education (CIJE) ($50 each). As a trial

procedure, they were ordered using the 1library's regular
acquisitions routines.

Since the CIS project has already developed a versatile
set of reference retrieval programs for use with the ERIC
(RIE) data base, an SDI experiment in this field was seen as
an appropriate vehicle by which to gather information and
experience on several points:

a. How will the faculty respond to the availability of
this type of service from their disciplinary
library?

b. Can the disciplinary library at this point begin to
assume a primary role in selective dissemination
activities (i.e., did the first CIS Seminar lead to
positive, tangible rTesults)?

€. How will the Library respond to the need to order
files of data on tape under carefully observed
conditions?

d. How successfully can these data bases (three files
from two sources) be processed and searched for the
benefit of one fairly homogenous intellectual group:
what problems can be brought to the surface which
are likely to be of a general nature in the handling

'of multiple  data  bases-—-problenms of = file
-manipulation, profile construction, user acceptance,

.. No adequate response was abta;ned from the American
Psychological =  Association concerning . Psychological
" Abstracts, and so the experiment pzoceeded with the two ERIC
files. . -The prngrams for searching RIE, mentioned abcve,'haa
been designed as modular search prcgfams. and they were used
to- pracess CIJE after nnly mlnlmal changes.

24
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This is an ongoing project, and a more detailed report
will form part of a later CIS Report (probably the Final
Report on Phase I18) but by the 2ﬂd of ©Phase IIA, severail
important conclusicns could be drawn. The Library at UCLA
will probably be able to handle tape acqulslt1cns with only
small procedural changes, one of the most pressing of which,
the checking of incoming material so that funds can be
disbursed, has been worked out satisfactorily in conjunction
with the Systems department. Discussions on acquisition
guestions are continuing, as are discussions on the
cataloging of ERIC tapes. Some trial cataloging of the ERIC
material was circulated internally for discussion, and used
as an excellent "real-life" _ exanmnple in the sessions in
cataloging in the second CIS Senrinar (see part 5 of this
Report) . The quarterly availability of ERIC tapes, althcugh
it has not been a problem in this initial phase since there
were all kinds of other "set—up tasks"™ to be done, threatens
to be too infrequent for a regular well-organized SDI
service. The user can, after all, see the printed copy of
the journals every month. The common subject terminology is
a great asset to the system as a whole, although there are
certain difficulties with the use of the thesaurus. Also,
it was not clear at the outset whether the tape version of
RIE contained the entire contents of the printed version
(ED- and EP-numbered documents) or only the report resumes
(ED) : in fact it was the latter. Owing to the necessarily
small number of staff engaged upon this trial service and
the gquarterly availability of the tapes, feedback has been
scmewhat slow un ccumulating, but faculty response to the
search resul’s was encouraging--in most cases, a high rate
of relevance was obtained (about 70%) after one or twvwo
modifications of the profile.
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IIl. COMPUTER ASPECTS

o
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Although Phase IIA has been concerned primarily "with
the design of the overall CIS system - administration,
procedures, software and hardware - a considerable amount of
experimental programming was performed to support this
effort.

Initjally, this programming was performed by the ILR
staff primarily to gain a familiarity with various aspects
of the software and hardware problenms. Key areas of concern
were:

a. Hardwvare

b. Operating systens

€. Programming languages

d. Software system programming strateqgies

In mid-1970 several members of the ILR staff were
transferred to the Campus Computing Network (CCN) and the
emphasis shifted toward experimental programming to clarify
issues in the actual design of prototype CIS software and
production programming to Support experimental operation
with the CA Condensates tapes.

HARDWARE

, Phase IIA began with the premise that the CIS software
system would be centered around an IBHM 360/30 located in the

.University Research Library and - would have available the
- services of an IBM 360,91 at the computing center for tasks
_beyond the economical capabilities of the library's
.computer. R S - . '

chever,iﬂith“the advent of a gni?ersityéwidé?'buﬂget
ze;”theglibrafyjhas.scaled_dqwn its: planned computer to.

~.an IBM 360/25. This in turn has shifted the emphasis of the

:7CLS-=Sdftuare“vs?Stém ~to . the IBM 360/91 with the library's

'ssgcpmgﬁﬁgtf§erfc:mingLas\ia{fsmali]ﬁstapdfaléhe-féamphtér. for
-those ' ‘tasks . which it can perform, or as ‘a remote job entry

.ﬁand“ingutysutput,Staticngtq_ﬁhé]lBH:350;91-far}[thgse’ tasks
frquifinga;healarge:'cnmguter, T o S

g



OPERATING SYSTEMS

The CIS software system is being designed to operate on
the IBM 360/91 at the Campus Computing Network at UCLA;
This computer uses the IBM Operating System/360 (05/360
with the MVT (Multiprogramming with a Variable number cf
Tasks) option. '

While the CIS software system was still thought of as
being centered around an IBHM 360,30, however, it was
recognized that it would be highly desirable to have
compatible operating systems on the two computers., This
would allow the computers to share common programming
languages, programs, data set labels, etc. For this reason,
a short study was made to determine if it was feasible to
use the IBM Operating System/360 with the PCP (Primary
Control Program) on a 65K IBM 360/30. -

This study concluded that it was indeed feasible, and
went so far as to design a possible operating systen
configuration for the combination. The impossibility of
acquiring an IBM 360,30, however, has reduced any interest
in this study to a purely theoretical level.

The currently envisaged IBM 360/25 will certainly use a
software system supplied by CCN when operating as a remote
job entry and input/output station to the IBM 360,/91. This
software will probably be very similar to that currently
available to support the two local IBM 360/20's presently
operating in similar capacities. Operating as a stand-alone
computer the IBM 360,25 will probably use the standard IBHM
"Disk Operating System (DOS). While this is an adegquate
operating system in its own right, its incompatibilities
with ©S/360 on +the IBM 350,91 will cause many problems.
Amongst these are:

a. Incompatible tape and disk data set labels. A data
set written by one system cannot be conveniently
read by the other. S ‘

- b. Inécmpatible " programming languages. Programs
written for one system cannot ‘be used directly on
the other.. : :

‘c; CCKN - ‘personnel, wh;le hlthy campetent Hlth 05;360,
‘have ‘little or no expetience with DOS.

, These factars >comb1ne ta push the IBH 360/25 into the
”backgrcuna and assign to it the p:lmary status of remote job
entry - and ;nput;gutgut - station’ ‘at th;s stage of the CIsS

';Kp:cjeet Thls current ‘'status ‘does ‘not preclude greater

g Utillzatlon of’ the 'IBM 350/25 at a late: Stage, particularcly T

”f{durlng actual ope:atlon, uhen llbrary perscnnel will: hecnmer
spans;ble ;Gr the prcject ) o L

a X

\‘l
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PROGRAMMING LANGUAGES

The selection of a programming language for a given
computer application has been, historically, 1largely a
matter of intuition. ILR felt that language selection for
the CIS project should be placed on a more rational basis.
To this end, a set of criteria for language selection was
established and a number of available languages were rated
subjectively by these criteria. Then a selection was made
on the basis of the ratings. Happily, both intuition and
language ratings agree an PL/I and Assembler as the
programming languages to be used for the CIS project.

The criteria for language selection fall into three

categories:
a, Language - based on the definition of the language.
i b. Impiementation - based on an implementation of the

language.
Cc. Environment - based on the (local) environment.

These categories and the criteria within them are not
entirely independent. It is hoped, however, that any
interactions have not &1gn;flcantly biased the conclusions.

In addition, the nature of the application acts as a
canstraint in rating a yiven language by a given criterion.

Language Criteria. The f;rst six of these criteria are

loosely grouped under the heading "Programming Time" in that
a high rating will tend to reduce the amcunt of elapsed time

requireé for p:ogtammlng.

i):Problem oriented natatlan.  Is the nctat;én (syntax)
~ of the language "natural" for the probiem at hand?

ZJ_Eange cf ggeratlans., Daes +he 1anguage include a

’lﬁsuff1c1ent range of operations to handle the prohlem
- .at hand, or 'is it necessary to. resort ta programm;ng
't"trlcks“ or. nthe: measures?. . -

‘ *;3)de1ume Qf cédiﬁg.. Is theﬂ language suff;c;ently

‘e sy e s

'“-t;QQBCLSe to mlnlmlze the prcbab111ty of errc:s due to -

Is the language, or a_ éubSEt of

:y,tg learn and apply tc real llfé S



f coding. 1Is the language easy to code, or is

5) Ease of
it prone to difficulties due to complexity, coding
restrictions or other reasons?

6) Ease of maintenance. Is a completed program easy to

—— e vt S s

document, understand and modify?

7) Knowledge of machine. To what extent is a knowledge

of the machine and/or machine language required to
program in this language?

8) Interaction with OS. To what extent are the
services of the operating system available in the
language?

9) Ability to seqment code. Does the language allow
the segmentation of programs into smaller units,
subroutines or functions?

Inplementation Criteria. The first three of these
criteria are grouped under the heading “"Efficiency" and
include generally recognized measures of the efficiency of a

language implementation.

1) Ccmgllat;cn time. Does the program compile rapidly?
This criterion declines in importance as the ratio
of execution time to compilation time increases. In
a production environment its importance is minimal.

2) Execution time. Is +the object code efficient in
terms of execution speed? This criterion increases
in importance with the maximum execution time for a
Progranme. A  100% increase in time due to
inefficiency may be tolerable for a one minute

- program and intolerable for a one hour program.

3) Obiject program ‘size. Is the object code efficient
in terns of the amount of storage used? This
criterion decreases.  in ;mpartdnce as the amount nf
a?a;lable stcrage increases. ‘

: Th@ npxt fou: ,crlterla are grcuped unde; the heading
"Debugg;ng" and serve “to. measure the degree to uhlch the
1mpiementat;on 3551%t5 ln the aebugglng cf p:cgrams. E

u) Campllat;on d;agnastlcs. " Are the compile time
: ;dlagnéstlcs complete, accurate, understandable and
U,flnﬂlcatlve cf the actual prcblem? as

§£§ggg§£;§§_fi Are the executiocn tiame

od , 7:5 complete, accurate,i_understandable ‘and.
'71nﬂ1cat1ve af the actual prgblem7 . A

2? 9
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6)

7)

8)

Compilation listings. Are the listings provided by
the compiler complete and informative? Do they
provide adequate documentation for a finished
program?

Kpnowledge of machine. To what extent is a knowledge

of the machine and/or machine language necessary for
successful debugging?

Interface wuwith languages. How easily can routines

written in this language use or be used by routines
written in other languages?

Environment Criteria.

1) Evaluation of prior use. What is the overall
opinion by wusers of this 1language as to its
suitability for the problem at hand?

2) Support by ILR. To what extent are ILR staff
members familiar with and able to use or offer
advice in the use of this language?

J) Support by CCN. To what extent are CCN staff
members able to use and offer advice in the use of
this language?

'u) Support by vendor. To what extent is the vendor
able to supply documentation, compilers, and advice
in the use of this langwage? 1Is support available
for the isolation and correction of errors or bugs
in the implementation of the language?

5)1g£ggrammg; §vailg£;;itf; Are programmers proficient

: in this language available for hiring?
Convertibility. To what extent are programs in this

--language convertible for use on other <computers of

the same series or to other dissimilar computers?

i




In making these ratings six languages vwere selected as
- candidates:

a. ALGOL (Level F)
b. Assembler {Level G)
c. COBOL (Level F)
d. FORTRAW (Level H)
e. PL/I (Level F)
f. RPG (Level E)

Several of these languages are available in more than
one implementation (Level) on the IBM 360/91. For these
ratings, the most powerful implementation available has been
chosen.

Each of the six candidates was rated on a scale of 1 to
5 {poor, below average, average, above average, excellent)
for each of the twenty-three criteria. The result of this
process is given in Figure 3.

(= ==

A superficial examination of the ratings would rank the
languages in the order: PL/I, FORTRAH, COBOL, Assemtler,
ALGOL, and RPG.

‘ A more critical examination of the ratings, effectively
~applying weights to some of the criteria, reveals additional
~infermation. Perhaps the most important criteria are "Range
of operations" and “Evaluation of prior use", toth
indicative of the ~appropriateness of the language to the
" problem. By these criteria ALGOL, A FORTRAN, and RPG are

'?{judgeﬂ to be 1napprcprlatei

The ratings of PL;T, in general. dominate those for

~fCDBOI - partlcularly ‘Ain the -~ WRange of <cperations%,
;,“Debugglnq“ and “Environment" criteria. The only - areas
-.where *,OBQL dcmlnatesv PL/I are “Executlgn t;me“.,“cbgect

indicate. ~that ~ PL/I ~is  more app:cprlater for progran

"fj_evelnpmént and CDBGL 1s .more. apprcprlate fcr operatlcnﬁ

‘anly _azeaﬁ of superlc:;ty inr Assemhler are in

~area dominates Eoth

’rcgram*51 en,. and “Ccnvertlblllt!' - These Qbservatlcns“"

*“Executlan tlme“ and_“@bject p:cgran:~
Lssesbler would “be  most -



Figure 3
Programming Language Ratings*

ALGOL Assem COBOL FORT

Language
Programming time

Prcblem oriented notatiomn 3 1 4 3
Range of operations 1 5 3 1
Volume of coding 3 1 3 3
Ease of Jlearning 3 1 3 4
-Ease of coding 3 1 3 4
Ease of maintenance 3 1 3. 3
Knowledge of machine u 1 4 4
Interaction with 0S 1 5 2 2
Ability to segment code 3 u 3 y
Implementation
Bfficiency
Compilation time 3 2 3 3
Execution time 3 5 3 4
Object program size 3 5 3 4
Debugging
Compilation diagnostics 2 4 3 3
Execution diagnostics 2 1 3 3
Compilation listings 2 4 3 3
Knowledge of machine 3 1 4 3
Interface with languages 1 L 3 i}
Environment
Evaluation of prior use 1 3 2 1
‘Support by ILR 1 2 2 3
Support by CCHN 1 4 2 4
Support by vendor 1 3 4 4
Programmer availability 1 2 2 4
Convertibility _3 23 _4 3
51 61 69 74

- Excellent

- . Above averagé
- Average .-
7;Belou average
H—,PQQI 7 ,

. * Rating scale:
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Selections

The development of the software system for CIS will
take place at CCN on the 1IBM 3560/91. Due to the
appropriateness of the language to the problem area, the
relative ease of debugging and the available support for the
language, PL/I was selected to be +the primary language
during system development., Assembler language was selected
for use (sparingly) when needed to supplement the "Range of
operations® and "Interaction with 0S"% facilities of PL/I.

During later phases of the project, it will prokably
prove desirable to rewrite the software system in Assembler
language to take full advantage of its excellent ratings for

operational efficiency.

SOFTWARE SYSTEM PROGRAMMING STRATEGIES

There are a number of overall programming strategies
possible for the CIS software system. Duing Phase IIA, ILR
staff examined several of these in varying depth.

Custom Brogramming | [

_ Ihls involves acquiring or wrltlng a prcgram for each
operation to be performed. Each select step, report step,
etc. ‘vould be a separate program written for the purpose at
hand. The read routines in Appendlces A to F are exangples
of this approach. Custam programming is unguestlanahlf a
~ slow and expensive process and fails to recognize common
- elements of proyrams . to perform similar functions. It would

also lead to a pral;ferat;cn of programs and procedures for

their use.

'Data Base Canvers;an

Thls 1nvalves def;nlng ‘a cancnlcal form ﬁor each type
of -data. base (hlbl;agraphlc, nimerical and full—text)vand
i}égnvertlng data hases ta canonlcal fcfm,.' Custam prcgrams

- may -..be- :
gunreascnahlé




This involves identification of commonly used
procedures (e.g. file read) which are dependent upon a
particular data base. These procedures would be written fcr
each data base, as necessary, and combined with program
skeletons to form complete programs. The reference
retrieval program presented in Part 1 of this Final Report
is an example of this approach.

Language Development

This 1involves the development of a programing language
(perhaps based on PL/I) to handle files and file
descriptions in a straightforward manner. The use of such a
language would not reduce the number of programs to be

written (as opposed to Custom Programming) but wculd
simplify the development of individual progranms, This
approach 1is used by the General Electric Company in their
Integrated Data Store {IDS) systen. IDs uses a

non-procedural 1language to define file structures and a
procedural language i1mbedded in a host language (e.g. CCBOL
or FORTRAN) for file processing.

Program Generator Development

This involves identification of commonly used
p1 acedures (e.g. sort, report) and the delevopment of
program generators to generate programs for these procedures
- from SPElelcatLQDE of files and operations desired. This
approach is exemplified by IBM's Sort/Merge and Report
Program Generator. These programs, however, do not have

sufflcientk capabilities for +the the purposes of this
project. : o « , ‘
Data Base Management System Acguisition

_ﬂﬁ

: ThlS 1nva1ves 1aent1flcat10n and acquisition of an
existing  Data Base Hanagement System of sufficient

. capability to serve -the purpases of this project. Dozens of
- these systems are. 5ava113 le “from universities, computer
*ijanufacturers, ;ndependent sgftuare flrms‘fand others. - To
““date, none has been proved su;table ‘for CIS. “"This ‘approach

 @15 qultg reascnable, houevez, 1f a su;table system cauld ba
'found’ : ST o . K L cU _




System Development

=]
w
o
Yol
11}
Ir=
[»1]
=]
1w
I
=}
I}
Ind

!
|
|
!
:

This involves the development of a Data Base Management
System with the capabilities needed. Such a system would be
basically similar to existing systems of this nature, but
would incorporate features necessary for the CIS software
and would be oriented toward efficient use in the CIS
environment. This is the approach that has been selected
for the CIS project.




APPENDIX A

API FILE:

READ ROUTINE AND OTHER INFORMATION
y

(XK. D. Reilly. December 1969)

BACKGROUND AND RECORD FORMAT

The API file, a sample of approximately 5000 records of
which is available at UCLA, is produced by the American Petroleum
Institute. The file is a strict "bibliographic" file consisting
of the following type of information:

document number

author (s) .

title

descriptors Qnajor and minor)
bibliographic reference

The initial portion of each record consists of record-control
information which will allow the programmer to compute the
relat;ve l@catlcn Df any fleld in the recard. (Varlable-length

SlZE is spec;fled in “terms af the numbers of these segments- " The
segments sizes used are 36 characters (for authors and descriptors)
and 66 characters (for. t;tles ‘and ‘the blhllcgraphlc reference).

In add;t;cn to this the total record size is glven in a special
form: a number which must be multlplled by six {6) in order to
get the total number of eharacters in ‘the record.

; Addltlanal desgf;ptlcn of - the record fcrmat can be found in
API Information Retrieval System:  Computer Manual prepared by
Allen J Humphrey, (New Ycrk APT ‘n d. )

':READ»RDUTINEfEOR,API,TAPE .

: The purpose of "réad" rgutlne fﬂr a tape is to "expose™ some
_-or: all of the fields of eagh record so that such (field) data can
be manlpulated (searched, printed out, Cete.) by programs (subrcutlnes)
fﬁzﬂﬂ in anjunctlon w1th the "read" rgutlne. ,




-]
I

An example Df a '"read” rautine in PLXl is listed belcw. This

called OUTPUT (fgr prlntlnﬂ out the flelas of the record in a
particular format, 3 x 5 cards) and thus many of the fields are
DECLARED with the EXTERNAL attribute for inter-routine communication
purposes. The important features to note are:

1. The (elementary) structure that can be used with API
records. Identifiable in this structure are:

RECLEN which, when converted to numerical Ffrom
character form and multiplied by 6, gives
the record size. See the field RECL below.

DOC_s#t the document number assigned by the API staff.
(The document number is a code that tells
something about the nature of the data represented
in the record (e.g., a literature item, etc.)
and the sequence number for the particular
vear in which it was indexed. The programmer
who wishes to make use of this data must refer
to the API information in the Computer Manual.

TTLL. =~ a character which when converted to numeric
. form and multiplied by 66 gives the number of
characters in the TITLE field. See TTL below.

MAUT a pair of characters which when'canverted to
numeric form give the number of authors. See
the NAUT field below.

BIBREFLEN a single character, which when converted to
numeric form and mult;plled by 66, gives the
length of the bibliographic fleld (BIBREF).
See BIBREFL field below.

Special consideration must be given to the two fields RECl and

REC2. If these character strings are concatenaited and then converted
to numeric form they give the number of descriptors in the récord

See the MDES ‘and NDES fields helgw

2. Th;s particular rautlne goes thrcugh the record from the
' front and extracts the flelds in their natural order in
" the record., NOTE: it is not necessary to go thrcugh the
record in this front-to-rear fashion. 'As we have remarked
_above, flelds can be p;eked out in arbitrary order; to do
~this, the pfagrammer mast do some arithmetic over and above
that dlsplayed in thé réutlne 115t;n ‘
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3. The routine stores individual authors in a PL/l array
called AUT. It puts the individual descriptors into the
array DES and then puts the Primary Descriptor., which has
a "' in position 34, into SUB(1) and all other descriptors
which are access paints to the document--these have a "P"
for Permuted in position 34--into subsequent positions in
SUB. Descriptors which are not access points, but merely
supply the user with further pertinent information about
the document have no "P" in position 34. (SUB contains
the major descriptors then, and DES contains all of the
descriptors.) The Auxiliary variable, NSUB, is Formed,
providing the OUTPUT subroutine with the number of
elements in SUB.

ACCESS TO THE API TAPE (UCLA USERS).

The API records that ILR possesses are a sample from the total
API file, they are contained on a single reel of tape (APIgZL) at
the Campus Computing Network in Bin #21l. A standard request form

will make the tape available to the user as he needs it. See CCN
personnel for details.

In order to access the tape, the following DD cards can be
used: %

//GO.TAPEIN DD UNIT=2ugd,

/r DISP=0LD,

/S ‘ VOLUME=SER=API1Z@1,

V4 » LABEL=(,BLP, ,IN),

/7 DCB= (RECFM=U ,BLKSIZE=U500)

The tape is 9-track and has a density of 800 BPI.

The "read” routine was developed while CCN had its IBM 360/75,
but should run without difficulty on the present machine (IBM 36@/91)
The development effort took less than usual (3-4 runs) due to the
fact that Alan Humphrey of ILR-Berkeley, formerly with the American

-Petroleum Institute, was able to provide us with helpful information,

the essentlal er;tten) parts of which can be found filed with
'thé ILR ccpy Gf the Computer Maﬁual.

The API flle was used along W1th MARC I ,. in’ some df the

'early experlmentgng w1th what m;ght be: called the RR approach

,,\)

ﬂThe TAPEIN usedyln GO TAPEIN must be def;ned in the PLfl prugram
'z_Aalsa, w;th the flle attr;bute.‘ ‘

Vo |  :}£;



("read” routine) to programming an MM (multiple-master-file)
"library" of data bases. The RR approach makes use of common
sub-routines for search and output along with a "read" routine
which is specific to each file, in the attempt to handle a
variety of different master file systems (as is planned for a
Center for Information Services.) The few programs run against
the API file, available in the tape documentation file of the ILR,
center around the outputting of "hit" records in a 3 x 5 card
format. (This output routine presented as Appendix A, has been
put to use not only with the API file but also with the MARC I,
COMEENDEX, and ERIC files and is currently under further development.)
At the time when efforts on API ceased, a sample of records had
been placed on direct access for further experimenting. Needless
to say, much more work can still be done profitably with the
sample API records (e.g., investigation of "roles” and "links",
etc.). Since the API file is a likely candidate for the eventual
Center for Information Services data library, expevrience with

it takes on added importance.
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LIsST2:

LISTING OF READ-ROUTINE#

PROC OPTIONS (MAIN) ;

DCL AUT (10} CHAR(36) EXTERNAL,
OUTPUT ENTRY,
DES (L00) CHAR (36),
MDES CHAR(3),
NDES BINARY,
NAUT BINARY FIXED EXTERNAL,
RECL BINARY FIXED EXTERNAL,
NSUB BINARY FIXED EXTERNAL,
TTL BINARY FIXED EXTERNAL,
BIBREFL BINARY FIXED EXTERNAL,
BGN BINARY,
SUB (10) CHAR(36) EXTERNAL,
BIBREF CHAR(198) VAR EXTERNAL,
TITLE CHAR(131) VAR EXTERNAL,
1 RECORD,

REC1 CHAR (1) »

RECLEN CHAR(3) ,

DOC_# CHAR(8),

TTLL CHAR (1),

MAUT CHAR(2),

BIBREFLEN CHAR (1),

REC2 CHAR (2),

REC CHAR (4500),

TAPEIN FILE RECORD:

ON ENDFILE (TAPEIN) GO TO END:
PUT PAGE;

READ _ IN:

/% BPI TAEE %/
OPEN FILE (SYSPRINT) PAGESIZE (58);

CQSDD) vor.

Av;fﬁEAﬂVPILE(TAPEIN) INTO (RELDRD),;

RECE i




LISTING OF READ-ROUTINE* (Continued)

TTL = TTLL;

TTL = 66*TTL

NAUT = MAUT:

BIBREFL: = BIBREFLEN;

BIBREFIL: = G6*BIBREFL;

TITLE = SUBSTR(REC,1,TTL) ;

BGN = TTL + 1;

DO I = 1 TO NAUT;

AUT (I) = SUBSTR(REC,BGN,36);

BGN = BGN +36;

END;

BIBREF = SUBSTR(REC,BGN,BIBREFL);
BGN = BGN 4+ BIBREFL;

DO J = 1 TO NDES;

DES (J) = SUBSTR(REC,BGN,36);

BGN = BGN + 36;

IF SUBSTR{DES(J) 34,1) = '%*' THEN DO;
SUB(1L) = SUBSTR(DES(J) 1,33);
NSUB = NSUB + 1;

END;

IF SUBSTR(DES(J) ,34,1) = 'P'" THEN DO:
SUB(L) = :UBSTR(DES(J) 1,33);

L =L+ 1;

NSUB = NSUB + 1;
END;

END'

PUT EDITCAUT)(SKIP A);
PUT T -~IT(SUB) (SKIP,A);
PUT EDIT(TITLE) (SKIP,A);
PUT EDIT(BIBREF)(SKIP aA);
PUT PAGE;
CALL OUTPUT:
GO TO READ_IN;
END; END LIST2;

% The listing of OUTPUT is not given here. (It was a pre-compiled
CDbjECt) ‘routine in the present run.) Its,autgutbalsc is not
7 ] """ listed. : - R R

]



OUTPUT (FROM MAIN PROGRAM)*
(onc reeord s w snmobivad)

GREAT CANADIAN OIL SANDS LTD l

R Authors
BRECKENRIDGE R M é! -

TAR SAND Major Subjects

ATHABASCA AREA

PROGRESS REPORT...ATHABASCA TAR SANDS } Title
WORLD PETROL V37 N.13.51,54- 56 %DEC 1966< } Bibliographic
Reference

The descrlptorsign the array DES were Cunfnrtunately) nnt

~



APPENDIX B

U. S. CENSUS OF HOUSEHOLDS (1960) :
1/1000 SAMPLE.
“"READ" ROUTINE AND OTHER INFORMATION

(K. D. Reilly. December 1969)

BACKGROUND

The 1960 Census of Households (1/1000 Sample of Households)
file is available in its entirety at UCLA. It is at the Campus
Computing Network and is available tz any user; it is obtained
by asking for tape CCN11l0. The Census of Households is only a
very small part of the overall outpouring of data Ffrom the U. S.
Department of Commerce, Bureau of the Census. Essentially, what
the Census takers do every ten years is to ask every person that
they can find certain basic questions; in order to comply with
the laws of confidentiality, it is summary tabulations of these
data that form the bulk of the "Census"” data. In addition to the
basic data collection there is the sample effort. In 1960, some
20% of households were asked one set of questions; a dlfferent 5%
were asked a somewhat  (though not extensively) different set of
guestions. These households samples, for obvious reasons, are
referred to as the 20% and 5% samples. For those questlcns which
are asked of both 5% and 20% of households there is a 25% sample.
‘(Note that the percentages changed in 1970; some new gquestions
were added and old ones deleted, but the file remains substantially
the same in content for the two Perleds ) The 1/1000 sample is a
stratlfied sample extracted from the 25% sample; therefore, it
contains both 5% and 20% records. The contents of the fllE can
‘be ascertained in Figure 1, whleh provides the data item names,
~and the status of “‘each 1tem (whether aeked of everyone a 5%
sample; ‘etc.) for both 1960 and 1970. Besides what is exhibited
below, each record has a serial number, a region ;ndlcator ete.,
tas~eaﬁ be~-e ﬂ-in*ehe LA Strue;ure of :1gure 2.%.

Frcm this PDlnt on all referenees ‘are. to the lQED flle and X
;,not be aeeurate fer the 1§7D file.~g; +, o




FIGURE 1
DATA ITEMS OF U. 5. CENSUS

Complete-Count or

Fopulation ltems Sample Percentage

1960 1970
Relationship to head of household ....<.. . . « - 100 100
Color or race . . . e o o ®w 4 + = ® = @ 100 100
Age (month and year Of bl”th) e e = s s s e e = = 100 100
SEX o o o o « 8 @ o ® = ® @ ° = o = = s+ = o e = = 100 100
Marital status . . .« ¢ « o = « « = =« 2 =« = = = = 100 100
State or country of birth . . . . . « ¢ « « « <« . 25 20
Years of school completed . . . ¢« o« « + « + & &« - 25 20
Number of children ever born . ¢ « « « =« « - =« = 25 20
Activity 5 years 880 . « « « o o = =+ = = = = = = - 20
Employment status . . « « o - « o ¢ <« = & = = = -« 25 20
Hours worked last week . . . . - « « . =« « = = = 25 20
Weeks worked last vear . . . « « « « = « « = =+ = 25 20
Last year in which worked . . . « . « « - « - - - 25 20
Occupation, industry, and class of worker . . . . 25 20
Income last year:

Wage and salary income . . . . « « « o« « - - 25 20
Selfsemplaymenf iNCOME . o o « o ¢ s = « = = 25 20
Other income . . -« « o « o =« & 2 = =« o = =« = 25 20
Country of birth of parents . . . . . « « - « « =« 25 ' 15
Mother tongue . . .« « o o o o & = = o = & = = « = 25 : 15
Year moved into this house . . . + « « =« =+ =« « = 25 15
Place of r-sidence 5 years ago . e = s = = 25 15
School or college enrollmert (publlc cr private). 25 15
Veteran statUs . . « ¢« ¢ o o o o « o = 2 s+ « = = 25 15
Place of work . . o o« « o o o o o s s = a = = o = 25 15
Means of transportatlcn to WOrk . . 4 2 e - + = = - 25 - 15
Deeupatlen—lndustry 5 years ago e e m e ® @ ® o - 5

: Citlzenshlp e E w4 m s e e m ow wes == s e w - 5
 Year of’ 1mm1grat10n,; e s e = a8 8 s e w'® s s ® @ - 5
" Marital history . . « e & « s o « o o =2 = e s s - 25 5
Vocational: tra;nlng complete . « ¢ + o o o « - . - - 5
~,?Pesenﬁe apd dgratlon ﬂf dlsah11ity‘g « = & o = @ - 5




FIGURE 1 (Continued)

e we Complete-Count or
Hous: - 2
Iousing Items Sample Percentage

1860 1870
Number of units at this address . . . . . « -« .« - - 100
TelephON€ . « . « « « = a & = = + = o a o s = = = 25 100
Access to unit . . <« ¢ ¢ 2 o ¢ o o « o « s s o = = 100 100
Kitchen or cooking facilities . . . « . « « « .« =« 100 100
Complete kitchen facilities . . . « - « « = = « = - 100
Condition of housing unit . . . . « . « « « « =« = 100 -
ROOME .+ o« o = = v« o a = = = & =2 s = s » = = = = = 100 100
Water supply . « -« « o o « o« s & = o o & = o o = = 100 100
Flush toilet . & & ¢ ¢ 2 = o« o o 2 « = o = & = s =« 100 100
Bathtub or showel . . . .+ + & ¢ o« s s s + 2 « o = 100 100
Basement . ¢« ¢ o ¢ « ¢ o o o = = o « = & = 2 = = - 20 100
Tenure . . . - =« = e e e e s s s e e e s s o= s 100 100
Commercial estab1lshment on property . - « . . . . 100 100
ValUE . o « o 2 o o = o = o s s = = = = @« s = = = 100 100
Contract rent . . « &« o o« o o = « = = o o o o = = 100 100
Vacancy status . . ¢ « ¢ « ¢ & = » s o o 2 o+ & o 100 100
Months vacant . . « =« « o ¢ ¢ = = = = @+ = = = = 25 100
Components of gross rent . . . . . « = « « . e o« « 25 20
Heating equipment . . . « « 2 2 ¢ & « o o = « o« =« 25 : 20 -
Year structure build . . « « . o « - « o = = o o . 25 20
Number of units in structure . . . « ¢ ¢ « « « = '« 20 20
Whether a trailer . . . . . . e e e e e e s 25 20

Farm residence (aereage and sales of farm

_ products) B 25 20
Land used for farmlng e e = = s e ee s = =Te e 25 -
Sourae OF WALEE « v v o o o & o = o o o o o o« o 20 15
Sawage disposal . . . e . d e e e e e e e e e .20 : - 15
Bathrooms . . .-é e s e e e e B 20 - - 15
- Air conditioning . . . . e 6 e e e e em e e 5 o 15
' AutDmeIlES Woe e e i e o= e m e 2. s s = e se = = ) 20 i 15
j,Storles,_elevatar 1n:structure»_;;'.”.;_;,'g « s . 20 5
f'ruel—aheatlng, Eaaklng, water heating . . . . . . 3 -5
~%Bedrcams e e ia e eiaeieie e e e e ee D 5
, R ST R L i 5

e 5 o5

R k- 5

N . 5. 5

-2 5




Besides the basic documentation provided by Census Bureau the
tape documentation file contains a Master®s thesis by K. Pearson,
PROVIDING FOR MACHINE-READABLE STATISTICAL DATA SETS IN UNIVERSITY
RESEARCH LIBRARIES, published as Report SP-3155/000/00 by Systems
Development Corporation. This work coverc a number of issues of
much broader scope than what is discussed in this report; its
main interest here is that it contains an example program using
the U. S§. Census of Households (1/1000 Sample) file. A basic
data quality control routine®¥% checks "common universe’ totals.

RECORD FORMAT

Each item or field in the U. S. Census of Households (11000
Sample) file is fixed in length. Most of the fields are single-
character (0-9; V or X) codes, although a few, e.g., wage and
salary information, are multiple character. The record size is
a total of 120 characters. The distinction between the 5% and
20% record is done by simple check of the content of a single
field located at the 113th pasition in the record. This field is
blank for the 20% sample.

READ ROUTINE

The purpose of a "read" routine for a file is to "expose™
some or all of the fields of each record so that such (field)
data can be manlpulatad (scanned, compared to other data, printed
out, ete.) in subroutines used in conjunction with the "read“
raut;ne. The concept of "read" routine for a fixed-field record,
in general, consists merely of devising the structure (s) necessary
to provide "names' to the field data, and thus is little more than
a section of code that can be placed away on a disk and called
(say by the PL/l preprocessor command, INCLUDE) in any particular
program for which the structure(s) is (are) needed. This is the
approach discussed in the cited work of K. Pearson. Pearson's
"inecluded" text also has a means of separatlng the 5% and 20%

samples and of providing for conversion of certain character- strlng

fields to numerical form. No Prav1s;cn comparable to Pearson's
conversion subroutine is presented in this report. The approach
taken to separate the two samples here makes use of PL/1l pointer
variables to '"overlay' a portion of core (in the buffer region)
with two différent structures, one for the 5% records and the other

B-4

for the 20% record. These structures at the top level (see Figure 2)

are:

*A listing of this routine, written by A. deBoer of the CIS staff,
is in the ILR tape documentation file. The results obtained
from running this program and a complete paper listing of the
entire file are in-house at CCN.

46




DCL 1

FIGURE 2
STRUCTURES FOR 5% AND 20% SAMPLE

U. S. CENSUS OF HOUSEHOLDS
(/1000 Sample), 1960

FIVE BASED (PT).
2 SERIALNR CHAR
2 REGION CHAR
2 PLACESIZE CHAR
2 SMSA CHAR
2 URBANSIZE CHAR
2 AGE CHAR
2 BIRTHQRIR CHAR
2 SEX_MRG_QRTR CHAR
2 YR_IST MGR CHAR
2 MARITATSTATUS CHAR
2 RELATION CHAR
2 FAMILYNR CHAR
2 FAMILYTYPE CHAR
2 RACE CHAR
2 NATIVITY CHAR
2 PARENTORIGIN CHAR
2 RECODE_PAR_ORIGIN CHAR
2 POB_FOREIGN CHAR
2 POB_RECODE CHAR
2 MOTHERTONGUE CHAR
2 MOMTONGUERECODE CHAR
2 YEARMOVED CHAR
2 SAME SMSA 1955 CHAR
2 METRO1955 CHAR
2 HIGHESTGRADE CHAR
2 SCHOOL CHAR
2 EMPLOYSTATUS CHAR
2 HOURS CHAR
2 OCCUPATION CHAR
2 INDUSTRY CHAR
2 WORKERCLASS CHAR
2 WORKPLACE CHAR
2 TRANSPORT " CHAR
2 WEEKSWORKEDSQ CHAR
2 CHILDRENBORN CHAR
2 TOTALS9EARN CHAR
2 WAGESS9 CHAR
2 SELF59 | v CHAR
2 OTHERS9 CHAR
2 TOTALS59INCOME CHAR
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FIGURE 2 (Continued)
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FIGURE 2 (Continued)

2 CONTRACT_RENT : CHAR (1),
2 GROSS_RENT CHAR (1),
2 VALUE_RATIO CHAR (1),
2 BEDROOMS CHAR (1),
2 FUEL CHAR (1),
2 WASHERDRYER CHAR (1),
2 RADIOTV CHAR (1),
2 AIRCON FREEZER CHAR (1);
DCL 1 TWENTY BASED (PT),
2 FILLERL CHAR (26),
2 POB_US CHAR (1),
2 FILLER2 CHAR (9),
2 YEARLASTWORKED CHAR (1),
2 FILLER3 CHAR (10),
2 VETERAN CHAR (1),
2 FILLERM CHAR (15),
2 QUARTERSTYPE CHAR (1),
2 FILLERS CHAR (1),
2 TOIAL59INC_NOTFAM CHAR (1),
2 FILLER6 CHAR (i6),
2 AP_YRLASTWORKED CHAR (1),
2 FILLER7 CHAR (1),
2 AP _VETERAN CHAR (1),
2 FILLERS CHAR (15),
2 PROPERTYVALUE CHAR (1),
2 RENT_RATIO CHAR (1),
2 BATHROOMS CHAR (1),
2 BLANKFOR20PC CHAR (1),
2 STRUCTURETYPE CHAR, (1),
/% 2 STORIES CHAR (1),
2 SEWAGE CHAR (1),
2 BASEMENT CHAR (1):

Note: The structure, TWENTY, has not been utilized other
than for simple listings and there may be some
inaccurate and/or misleading name usages in the latter
portions, e.g., around STORIES where some sharing of
fields may occur. Refer to the original documentation
for clarlflcatlen on this matter.
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FIVE BASED (PT),
TWENTY BASED (PT).

Note that all the field names of both structures are available
to the programmer to manipulate. Thus POB_US and POB_RECODE are
one and the same piece of data, but represent different concepts
depending on whether the particular record is from the 5% or the
20% sample. 'One PL/1 READ command suffices to "fill" both
structures at the same time; the statement appears as:

READ FILE (DSINPUT) SET (PT);

SPECIAL COMMENTS

There are possible further developments (currently under
investigation) of the "read” routine concept as it might be applied
to the Household Sample data file. In further development of the
idea it must be taken into account that individual records in the
file often cannot be used alone. This is because the records of
all the members of a single household follow one another in seguence.
Since the serial number changes when a new household arises in
the file, a "read"™ routine can be constructed so that for certain
studies the second, third, etc., records for a given family can
be "thrown" away (e.g., a study in which the extent of association
between the education level of the head of the household and the
number of automobiles is sought). Of course, this is but one
possible "logical! division of family records and on other occasions,
it may be that the wife or the children or members of the "sub-
family" are under investigation.

Still another vagary in these data that the ideal "read"”
routine must cope with is that of "shared” Ffield locations. The
field HOURS gives the number of hours worked in the previous week
(previous to the Census taker's call upon the household) for
working individuals, whereas it gives the last year worked for
retired and unemployed individuals. The "tip-off" for which
meaning this field takes on in a particular context is the value
of the field EMPLOYSTATUS, the field just in front of HOURS in
the structure. Note in passing that there are still other pecu-
liarities that must be taken into account, e.g., the special
treatment needed for handling the automobile ownership field. It
would appear that incorporation of these complexities into a "read"
routine is not impossible by any means but is not necessarily =a
straightforward matter. '

 ACCESS TO THE CENSUS TAPE (UCLA User's)

~_The 1960 Census of Households (1/1000 Sample) tape is
available in its entirety on a single reel of 800 BPI, 9-track




tape at CCN. It is not in the so-called User's Bin; it is on
the CCN's own tape rack and may be retrieved from there by using
the customary request sheet and merely asking for tape #CCN11O.

' See CCN personnel for details.

The Job Control Language for the tape is as follows:¥*

//GO.DSINPUT DD VOL=SER=CCN114,

/S ' DISP=(OLD,KEEP),

/s DSN*”CENSUSSE

V4 LABEL=(1,SL, ,IN),

// DCB= (RECFM—FB LRECL=120,BLKSIZE=1200%) ,
/7 UNIT=2u2g '

Census data are very popular. They form the basis for a
multitude of research projects in their own right. A paragraph
of review on some of these projects is found on page 47 of the
report by K. Reilly, "Nature of Typical Data Bases”, Part 5 of
the final report on "Mechanized Information Services in the
University Library - Phase I: Planning"”, published by ILR.

Census data formed the basis for a large-scale study in
New Haven, Connecticut. A number (so far eleven) of documents
published by the U. S. Burecau of Census describe this study;
collectively thcse documents bear the name CENSUS USE STUDY and
individual reports include: General Description, Computer Mapping,
Data Tabulation Activities, the DIME Geocoding System, Data
Interests of Local Agencies, Family Health Survey, Health Information
System, Data Uses in Health Planning, Data Uses in Urban Planning,
Data Uses in School Administration, Area Travel Study. In
addition to these activities, the New Haven study led to the
development of "computer programming packages'" for computer
graphing and for merging of local data (differently organized
ata, i.e., different keys or serial numbers, etc.) with Census
data to form a more comprehensive data bagéi These are, by name:
DIME, a program package for creating the file that relates local
data file keys or serial numbers to geographical keys or codes
(e.g., Census tracts); GRIDS, a program package for use on small-
scale computers for mapping gf data, with "shadlng“ capabilities,
etc.; ADMATCH. a program package far assigning geographical codes
to local records. Continuation of exploratory studies on the use
of Census data is underway in Los Angeles. Part of this work is

%The PL/l Prggram mast have a DECLARE command in it for a- tape
(Input) with the name DSINPUT.
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B-10

being done here at UCLA. The "partners'" are ILR (informally),
the Engineering Department, and SCRIS (Southern California
Regional Information Study).

The work to date that has been performed here at ILR has been
primarily exploratory. As mentioned above, the file was reviewed
in the study of R2111y and was involved in the exercise portion
of the Pearson master’'s thesis. Pearson searched the file for
librarians and librarian aids and printed out in tabular form some
information (e.g., age breakdown, salary, portion of the country,
etc.) about them. In addition to this, a portion of the records
were placed on direct access, in part f@r purposes of random
sampling from the file. There was a beginning of a study utilizing
the IBM SSP (Scientific Subroutine Package) statistical programs
in relation to the file within the scope of the "Center for
Information Services'" project. The first program in this effort
was a simple Chi-square "association' test for education vs. number
of automobiles. Information on these studies is availalbe in the
ILR tape documentation file.
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APPENDIX C

READ ROUTINE FOR THE CBB FILE

(G. Silva. August 15969)

I. Identification

Title READMT
User Group Institute of Library Research
Category CIS Text Processing
Source Language PL/1
| Machine Configuration IBM 360/91
Space Requirements Step Region: Core Used:
PL/71 158K 72K

LKED 15K
GO 150K

Author : G. Silva
Date August 1969




READ ROUTINE FOR THE CBB FILE

II. Purpose

1.

To read magnetic tape records of the Communications of
Behavioral Biology file. These records contain bibliographical
information described under "Record Format" (see section IV).

To identify each Ffield within a record.



READ ROUTINE FOR THE CBB FILE

IIT. Tape Specifications

1. 9 Track Tapeé

2, 800 BPI

3. Standard Label

4. iOne Eile |
5. Volume Serial Number is ILR'G&S
6. The Data Set name is CBBCCF

7. Record Format is Variable (V)
8. The Block Size is 7200

‘9. The Code is BCDIC

The DD Card used to read the tape is:

//GO.CBBR = DD DSNAME=CBBCCF,UNIT=TAPEY,VOLUME=SER=ILROOS,
//  DCB=(RECFM=V,BLKSIZE=7200) ,DISP=0LD,LABEL=(3,5L, ,IN)

Note: - - |
The subéarameter IN (fourth subparameter of the LABEL
‘pérémeter), tells the system that tﬁis tape is to be
used as inpﬁt éniy and eliminafés the operator/computer

dialogue on write rings.

i
w
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READ ROUTINE FOR _THE CBB FILE

IV. File Description

The file contains variable length records.

. Record Format

Records consist of fixed header information followed by a
variable length field.

Header Information: Field Length PL/1 Attributes
5

bytes FIXED (9)
hyte BIT(3), or CHAR(1)
bytes BIT(16)
bytes FIXED(3)
bytes BIT(16)
bytes CHAR (6)
bytes BIT(16)
bytes BIT{16)
bytes FIXED(3)
hytes ‘ BIT(16)
bytes BIT(16)
bytes BIT(16)
bytes BIT (16)
bytes CHAR (4)
bytes ~ BIT(16)
byte FIXED (1)
byte : FIXED (1)
byte FIXED (1)
bytes CHAR (4)
bytes .. CHAR(B)Y
byte CHAR (1)
bytes BIT (16)
bytes BIT{(16)
bytes CHAR(2).

Citation Number
Something
Number of Journal Title Words
Year Published
‘Type of Publication
Date Merged into Master File
Number of Descriptors
Number of Authors
Language Code
Number of Title Words
Number of Page Words
Number of Date-Publ Words
Number of Vernacular Words
Something
Number of Abstracts
File Source Code
Author Type Code
Combined Citation Search Code
Journal Title Code
‘Starting Page

- Something ' '

_ Number of Address Words
Number of Abstract Woids
Reserved -

MONFOEREMEMFEMENMNMNRMNMNNONNNMNE




READ ROUTINE FOR THE CBB FILE

_Description

IV. File

(Continued)

Variable Portion

Authors:

Reserved
No. of Print Words

No. of Sort Words
Sort Author
Print Author

Title 6
Journal Title Abbreviation 6
Pages 6
Publication Date 6
Vernacular Title 6
Address ‘ 6
Abstract 6
Descriptor Terms L8

Field Length

PL/1 Attributes

U4 bytes CHAR (it)

1 byte FIXED (1)

1 byte FIXED (1)

36 bytes CHAR (36)
36 bvtes CHAR (36)

78 bytes

®x No. of title words CHAR (600) VAR
x No. of jour. title wds CHAR(60)VAR

x No. of page words CHAR (30) VAR
x No. of date pub. wds CHAR (18) VAR

x No. of vern. words CHAR (480) VAR
x No. of addr. words CHAR (120) VAR
x (No. of abstr) x (No.

of abstr wds) CHAR (3000) VAR

x No. of descript. CHAR (1000) VAR

o7



READ ROUTINE FOR THE CBB FILE

V. Checkout

1. Timing
The program processed 100 logical records with the following
results:
Step Name Step CPU Secnonds
PL1L 2.82s
LKED .55s
GO 2.24s
Average processing time: : 22.4 millisecs/log.rec

Note that if printing of data elements is bypassed, the
processing time is .26s/100 log. recs, or 2.6 millisecs/log.rec.
This is of the order of 2 mins/50,000records.

2. Error Checking

None

3. .Cost

Opening the CBB file was closely interwoven with the development
and testing of a much larger text processing system. I am
therefore unable to separate the cost of opening the file from
the rest of the processing.
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READ ROUTINE FOR THE CBB FILE

VI.

Program Description

l.

Preprocessor variables:

REC structure name for header information  CBB_RECORD
REC_SIZE length of variable part of record 7000 Bytes
LABSTR length of abstract field 3000 Bytes

MAX_REC_NO the maximum number of records
to be processed in any run 100

Processor variables (in order of occurrence in deck)

CBB_RECORD structure name for entire record

The variable names in the structure CBB_RECORD are self-
explanatory. i

/
KTR counts the number of records processed. !



READ ROUTINE FOR THE CBB FILE

3.

End of
File?
///

Flowchart

=4 No

Step Up
KTR

No

y

Read Next
record.
Set main
Pointer

|

Print
Header
Information

¥

Identify and
print each
data element
within the
variable part
of the recard
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PROGRAM LISTING

nnsuognT JOoB '20,2500',SILVA
‘RXEC PL1LFCLG,PARM='M,SM=(2,72,1),ST',PG=200,RG=150K
/,PL1L.SYSIN IC #*
TESTCBB:
PROCECURE OPTIONS (MAIN) ;
DCL ITEST FIXED;
ITEST=1;
ITEST=0;
LCL REC CHAR;
REC= 'CBB_RECORD';
LCL REC_SIZE FIXED;
REC_SIZE = 7000;
LCL L3ESTR FIXED;
LABSTR =3C00;
CCL MAX_REC_NO FIXED;
MAX_REC_NO =100;
;  ILCL 1 REC EASED (MAIN_P),
’ 2 HEADER,
CITATION_NO FIXED(9),
DISREGARD2 BIT (8),
NC_J_TITL_WDS BIT(16),
YR_PUBL FIXED(3),
TYPE_PUBL BIT(16),
MERGE_DATE CHAR(E),
NC_DESCRIPT BIT(16),
NC_AUTHORS BIT (16),
LANG_CODE FIXED(3),
NC_TITL_WDS BIT(16),
NO_PG_WDS BIT(16),
NO_DATE_PUBL_WDS BIT (16),
NC_VERN_WIS BIT(16),
DISREGARD3 CHARI(4),
NC_ARSTR BIT (16),
FILE_SOURCE_CODE FIXED (1),
AUTHOR_TYPE_CGDE FIXED (1),
COMB_CIT_SEARCH_CCDE FIXED (1),
J_TITL_CODF CHAR (U4,
STARTING_PG CHAP (6),
CISREGARDY CHAR(1),
NO_ADDR_WDS BIT (16),
NO_ABSTR_WDS BIT{16),
DISREGARDS CHAR(2),
2 REMRBINDER CHAR(REC_ SIZE)
DCL 1 AUTHORS BASED (P),
2 RESVL CHAR (&), ;
2 NO_PRINT_WDS FIXED(1),
2 NC_SORT_WDS FIXED(1), '
2 SORT_AUTHOR CHAR(36),’
2 PRINT_AUTHOR CHAR(36)
DCL TITLE CHAR (600} VAR; ,
CCL J_TITL_AEBR CHAR(GO)VAR
DCL PAGES CHAR (30) VAR;
DCL PUBL_DATE CHAR(18) VAR
DCL VERNACULAR_TITL CHAR (480) VAR;
DCL ALDRESS CHAR(120)VAR;
DCL ABSTRACT CHAR (LABSTR)} VAR;
DCL DESCR_TERMS CHAR(1000) VAR;
DCL PROXY FIXED BIN(31) BASED (PROXY_PFTR) ;
DCL I FIXED BIN;

AP AW DT 4 W 2 B e
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PROGRAM LISTING (Continued) c-10

ON ENDFILE (CBBR) GO TO FPINIS;
PROXY_PTR=KDLR (P) ;
RTR=(;

NEXTREC:

' KTR=KTR+1;

IF KTR> MAX_REC_NO THE. GO TO FINIS;
READ FILE (CBBR) SET (MAIN_P);
%X IF ITEST=0 ¥ THEN % GO TO IT20;

/* PRINT OUT HEADER INFORMATION ¥/
PUT PAGE;
PUT SKIP LIST('CITATION_NO',CITATION_NO);
PUT SKIP LIST (*DISREGARD2', DISREGARD?2);
PUT SKIP LIST(*NC_J_TITL_WDS',NO_J_TITL_WDS);
PUT ~XIP LIST ('YR_PUBL',YR_PUBL);
PUT SKiP LIST('TYPE_PUBL',TYPE_PUEL);
PUT SKIP LIST (*MERGE_DATE',MERGE_DATE) ;
PUT SKIP LIST(*NO_DESCRIET',NO_DESCRIPT);
PUT SKIP LIST (*NO_AUTHORS',NO_AUTHORS) ;
PUT SKIP LIST('LANG_CODE-,LANG_COLE) ;
PUT SKIP LIST(*NC_TITL_WLS',NO_TITL_WDS);
PUT SKIP LIST ('NO_PG_WDS',NO_PG_WDS) :
PUT SKIP LIST('NC_DATE_PUBL_WDS',NC_CATE_PUBL_WDS):
PUT SKIP LIST ('NO_VERN_WDS',NO_VERN_WDS) ;
PUT SKIP LIST(*DISREGARD3',DISREGARD3);
PUT SKIP LIST ('NO_ABSTR',NO_ABSTR);
PUT SKIP LIST('FILE_SOURCE_CODE',FILE_SOURCE_CODE);
PUT SKIP LIST (*'AUTHOR_TYPE_CODE',AUTHOR_TYPE CODE) 3
PUT SKIP LIST('COMB_CIT_SEARCH_COLE',COMB_CIT_SEARCH_CODE);
PUT SKIP LIST(*J_TITL_COLE',J_TITL_CODE) ;
PUT SKIP LIST (*STARTING_EG®,STARTING_PG) ;
PUT SKIP LIST (*DISREGARD4',DISREGARDA) ;
PUT SKIP LIST(*NC_ADDR_WDS',NO_ABLR_WDS) :
PUT SKIP LIST (*NO_ABSTR_WDS!',NO_ABSTR_WDS) ;
PUT SKIP LIST(*DISREGARDSY,DISREGARD5) ;

% IT20:;
P = ADDR (REMAINDER) ;
DO I=1 TC NO_AUTHORS:
% IF ITEST=0 % THEN % GO TO IT30;
PUT SKIP LIST ('AUTHORS!,AUTHORS);

% IT3C:;
PROXY=PROXY+78;
END;
I = NO_AUTHORS*78 +1;
NO_TITL_CHAR = 6*NO_TITL_WDS;
TITLE = SUBSTR( REMAINDER,I,NO_TITL_CHAR) ;
I =T + NO TITL_CHAR;
NO_J_TITL_CHAR = 6%NO_J_TITL_WDS:
J_TITL_ABBR = SUBSTR( REMAINDER,I,NO_J_TITL_CHAR);
I = I + NO_J_TITL_CHAR ;
NO_PG_CHAR = 6% NC_PG_WDS;
PAGES = SUBSTR ( REMAINDER,I, NO_PG_CHAR);
I = I + NC_PG_CHAR; :
NO_DATE_PUBL_CHAR = 6% NO_DATE_PUBL_WDS; .
PUBL_DATE = SUBSTR( REMAINDER,I, NO_LATE_PUBL_CHAR);
I =1+ NO_LATE_PUBL_CHAR:
NO_VERN_TITL_CHAR = 6% NC_VERN_WDS:
VERNACULAR_TITL = SUBSTR ( REMAINDER ,I, NO_VERN_TITL_CHAR) ;
I = I + NO_VERN_TITL_CHAR;
NO_ALDR_CHAR = 6% NO_ADDR_WDS:

Q ADDRESS = SUBSTR ( REMAINDER,I, NC_ADDR_CHAR);
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PROGRAM LISTING (Continued) C~11

I = 1 + NO_ALD?_CHAR;

NO_ABSTR_CHAR = NO_ABSTR¥ NO_ABSTE_WDS * 6;
ABSTRACT = SUBSTR ( REMAINDER , I, NO_ABSTR_CHAR);
I =1 + NO_ABSTR_CHAR;

NC_DESCR_TERMS_CHAR = NO_DESCRIPT * 48;

DESCR_TERMS = SUBSTR ( REMAINDER,I, NO_DESCR_TERMS_CHAR);
% IF ITEST=0 % THEN % GO TO IT50;

PUT SKIP LIST( *TITLE',TITLE);

PUT SKIP LIST( 'J_TITL_ABBR',J_TITL_ABBR) ;

PUT SKIP LIST( 'PAGES',PAGES) ;

PUT SKIP LIST ( *PUBL_DATE?,PUBL_DATE);

PUT SKIP LIST( 'VERNACULAR_TITL *,VERNACULAR_TITL);
PUT SKIP LIST ( 'ADDRESS', ADDRESS);

PUT SKIP(2) LIST(*ABSTRACT®,ABSTRACT);

PUT SKIP LIST('DESCR_TERMS',DESCR_TERMS);

% ITS50:;
GO TC NEXTREC;
FINIS:
END TESTCBB;
/*
//GC.CEER £ DSNABE=CBBCCF,UNIT=TAPE9.VCLUHE=SER=ILROOS,

4, DCB= (RECT¥M=V, BLKSIZE=7200) ,DISP=0LD,LABEL=(3,SL,,IN)
i
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APPENDIX D

READ ROUTINE FOR THE COMPUTERIZED ENGINEERING INDEX FILE
(G. Silva. July 1969)

I. IDENTIIFICATION

T tle g TEST

User group | Institute of Library Research.

Category CIS Text Processing

Source Language PL/1

Machine configuration IBM;360/91

Space requirements Step region:
PLIL 158K
GO 150K
Core used 84K

Author ‘ G. Silva

Date July 1968
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READ ROUTINE FOR THE COMPUTERIZED ENGINECRING INDEX FILE

II. PURPOSE

1. To read magnetic tape records of the Computerized Engineering

Index file. These records contain bibliographical information
described under "Record Format® (see Section 1V).

2. To identify each field within a record.

3. To provide a detailed printout for each record (header

information and variable part).
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READ RCYTINE FOR THE COMPUTERIZED ENGINEERING INDEX FiLE

III. TAPE SPECIFICATIONS

1. 9 Track Tape
2. 800 BPI

3. No label. Note: There is a tape mark at the beginning of
the tape, hence first subparameter of the
LABEL parameter in the DD statement is 2.
(See DD card description below).

4, One file |
5. Volume serial number is ILROBG n
6. Data set name is ENGDEX
7. Record format is U (undefined)
8. Maximum record lenzth is 8000 bytes
9. Average record length is 2000 bytes
The DD card used to read the tape is:

//GO.XYZ DD  DSNAME=ENGDEX ,UNIT=TAPE9,VOLUME=SER=ILRO8O,
//  DCB=(RECFM=U,BLKSIZE=8000) ,DISP=OLD,LABEL=(2,BLP, ,IN)

Note. The subparameter IN (fourth subparameter of the LABEL
parameter), tells the system that this tape is to be
used as input only and eliminated the operator/computer
dialogue con write rings.
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READ ROUTINE FOR THE COMPUTERIZED ENGINEERING INDEX FILE

IV. FILE DESCRIPTION

The file contains variable length unblocked records.

Record Format

Records consist of fixed header information followed by a variable
length field containing one data element.

Header Information

Block Length

Logical Record Length

ID Numbern
Security
Microfilm

Sequential Binary ID

Variable Part:

Note.
fields.
segments

Each segu

l-
2.

The

A demarcation symbol
A text line

4 bytes
4 bytes-
12 bytes
1l byte
1l byte
2 bytes

The data elements are stored in variable length
T'pids are made up of one or more

.ength 72 bytes.
nsists of:

3 bytes
68 byvtes

The data elements and corresponding demarcation symbols are:

Demarcation Symbols

00y
3711
09Y
10¥
15K
200
299
304
237178
1)1
21711
60)
618
649
65K
699

Data Elements

Title - lst line

2nd - nth line

Subject Headings, Subheading, EI
ID Number

Cite Numbeir

Author

Author

Citation - lst line

Citation - 2nd line to nth line
Abstract 1lst line

Abstract 2nd line to nth line
Subject Heading, Subheading
Sales Codes 3 :

Sales Codes i Unofficial
Access Words?

Access Words/
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READ ROUTINE FOR THE COMPUTERIZED ENGINEERING INDEX FILE

V. CHECKGCUT

1. Timing

Th=2 program processed 20 logical records with the following
results:

Step Name Step CPU Seconds:
PLIL 3.66s
GO 3.93s
Load timing .21ls
Processing Time 3.72s

186 milliseconds/logical record

2. Error Checking

The only data element checked was the demarcation symbol .

No "illegal" symbols were detected.

3. Cost
The tape was opened in 29 runs which took a total of 139.34

cpu seconds at a total cost of $46.08.

I}, Remarks

Working with the Engineering Index file has proved somewhat

unsatisfactory.
a. The file has a tape mark at the beginning where one
normally expects to find a label or nothing at all.
This was not mzntioned in the accompanying documenatiocn,

and led to some waste of time and effort.
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READ ROUTINE FOR THE COMPUTERIZED ENGINEERING INDEX FILE

V. CHECKOUT

4. Remarks (continued)

b. An attempt to process 100 records led to the discovery
of a bad spot at the 26th record. The 51 was unable
to handle that and the tene had to be dumped on the
printer on the IBM Model 20. More waste of time
and money.

c. The data is input in segments of length 72 bytes (see

section IV File Description). A longer data element,
such as the abstract, consists of several of these
segments. Each segment consists of some text with
the remaining portion filled with blanks. In my é
opinion this is bad for the following reasons:
i. There is a considerahle amount of wastage of tap=.
ii, Titles, Citations and Abstracts, have to be edited
before output, i.e., multiple blanks have to be
reduced to one blank, to make the output more
readable which increases the processing time
considerably.

d. The Subject heading and subheading appear twice: 1In
the 09¥ field accompanied by the EI Number, and a !
second time in the 60F field, without the EI Number.
In the first instance the subject heading and the

Q subheading are linked by two dashes (--), whereas
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READ ROUTINE FOR THE COMPUTERIZED ENGINEERING INDEX FILE

V.

CHECKOUT
Y4, Remarks
e.
.
g.
h.
i.

{continued)

in the seccnd, they are linked by a comma (,). No
reason for the above discrepancies is given, nor is
it clear why field 09 is repeated in field 60K (less
EI Number).

Field 404 contains the abstract. The text of the
abstract is always followed by the EI Number. This
feature was not mentioned in the documentation.

Do we assume that EI “sales codes" are the same as
the EI "card sevvice category code"'

Access words are labelled "unofficial” in the dccu-
mentation. None were encountered in the records
processed. What is this field designed to contain?
Will *“access words" appear in future?

For neither the Subject Headings nor the Access words
is a thesaurus provided. Are they available? Do
they have controlled or uncontroiled vocabularies?
(suggested by Dr. Reilly)

Note that the COMPENDEX file was copied from ILROSO
on to ILRO80 on the Model 20. This was a disasterous
move, since the Model 20 destroyed all the control
blocks on the tape. (See Section IV on File Des-
cription for original record format.)
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READ ROUTINE FOR THE COMPUTERIZED ENGINEERING INDEX FILE

VI. PROGRAM DESCRIPTION

1.

Preprocessor variables:

REC structure name for header ENGINDX
information

REC_SIZE length of variable part of 4000 bytes
record

FLAGNO number of different demarcation 11
symbols

FLAGKAR length in characters (bytes) of 2
demarcation symbols

Erocessor _variabies: (In order of occurrence in deck)

FIXED_PART contains Header information

REMAINDER contains the variable portion of record

DUMMY contains one record

SWITCH is a label used for returning to fields
made up to repeating segments

FLAG contains the possible demarcation symbols .

I.B is a label array containing the lahels Jeading

to the specific operations required by each field.
The next ten variables are seli-explanatory

PRINT _CONTROL serves as a temporary location for demarcation

symbols
PROXY PTR points to P
LINE serves as & tlemporary location for the 'segments’

as defined under "Record format"

PC fixed length character array of length 2 serves
as temporary location for demarcation symbols .

NREC counts the number of records processed
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COMPTLE=TIME
MACRD SNURCE?

~N T RSy

0

0

N) bt pd bt ot fot fd pd A ged et

DO D TP e T

NN N
SIS IR

-

NN IO N
R RN

N
-0

30
31
22
33
24
3a
36
37
38
39

40

41
42
43
44
45
46
47
43
49
50

READ ROMITINE FCR TRE

COMPUTERIZED SNGINEERING INDEX FILE

T, _Program listing.

MAC DA PR
LIsTine

TEST:
PiRCC
~ neL
v OFC =
A
¥ PrC_

& Ny

» 2CL
or L’\Pl',’\

ﬂCL 1 PFEC

2 1

;

3

32

2 REMA
NRMY CHAR (RFC
SWITCH

NCL
aCL
DCL FLAG
DLL
NCL
ncL ITE
nelL
noL
DCL
PCL
neL
KoL
nCL
NCL PRCOXY
DCL - (NF
DCL PC CH

FILAG =
NRFEC=" 1

PUYT PACE:
NEXTREC:

K=13

NSAL

DUMMY

-S—-"\;

PUT PAGF;
MATIN_P =
/% PRINT HEANEF

PUT SKIP LIST('"IG_

pEr

<177 =
CLAGMT
T FLAGNO=1713
FLAGY AR

TITLE CHAR{140)VAR
SHPJ_HEAD CHAR(T7Z)IVAR ;
N CHAR(AR)V ARG
DCL AUTHRRS CHARLLL,
CITATION
ARSTRACT CHAP (30
SUBJRCY_FEANTMG CHAR
SALES_CONES{(3)
ACCHDS?
ACCWDRS?Z
PRINT _CONT
FIXES
THAR{ A0 )RASTG(P) s
2 (32)
NN FNDrIl"’YYZ) G0 70

Y=(RFC
REAN FILE(XYZ)
NREC=NNEC+] 3
IF MREC> 20

ARDR(E

SCFES S

BOTTINNS (A INY
SCC CHAR g

C:M"'{Mﬁy| .

ST7E FIx

IX ):
=F | AGND
TASELD (Ntlm_
XD _PART,

ITN_MO CHAR(12)
SECHYRTTY CHAR(
MICROFIL™ CH“rz
SEN_IN_NQ BT TH
’MUFF CPA’(P:
_SIZE)IVAR

Py

(ST

Yy
1)
£
C.

’
]
S IE);

LARR LS

CHAR{FLAGKAR )
NrL LBRIFLAGNG)

LAREL INI

YVAR S

CiHAFR (14} VARS

Yvrn,
{(L4Q)YVARS
CHAP{TLC)VARS
CHAR(T7,IVAPR S

CHAR(T.)IVAR

ROL CHAR({Z2)DBASER(P )3
CINCALIRPASCEDIPROXY_PTR) 3

FINISS
TACOALCALSAZUAZOALGART ALLALSAGT!;

o DY KU L0 Tt D FiiY);

_3I7Tye g \

INTO (DUMNY)

THEN GG TO FINISS
JUMMY ) 5

INFORMATION %7
0, TN_NOD) 3
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TEST=

MACRDO s e tISTTNE

51 PUT SK1O P ISTOYSTCLURTITY Y, SeCneITyY) ;s
Sz PUT SKIP LISTITMICROPTILMY, MICPCFILY);
53 PUT SKIP LTST(ISEQ_IN_NGY,SEQ_ID_NI) 5
XA SR _HFAD = vt :
5 TITLE = 143

55 AUTHNNS=v T

AT CITATTI(CN=1 v

e ARSTRACT=11

5Q SURJLCT _FFANTNA=Y 13

eC </\Lr:<__rr‘_mv<‘==';

61 PEOXY_DTI = ANDNR(P);

62 NMIMMY=  SURSTRINIIMMY ,17)3

63 P o= APOR(NUMMY ) ; “’LﬁV“”7‘=LENCTH(DU““iL;
t4 S10e .
6% /% IDECNTIFY ORINT CONTPOL %/

66 PC = TAY||PRINT_CONTROLST

&7 T = { INDEX(FLAG,PCI+2)/3;

4R IF I=7 THEN N3

&9 PUT SKIP LIST('PRINT_CCNTRPOL NCT FOUND IN LISTY,PAITNT_
7 PUT SKTP LIST{CUMMY);

71 6N TN S$3¢; :

72 EMD -

732 PROXY = PREXY+33

T4 /% P NOW POINTS TO THF REGINNING 0OF THE TEXT LINE %/
75 K=K+ 3

76 G T LR(I[)3

77 $2Q¢:

7R PROXY = PROXY + £9; _ .
79 . /% P NOW PNINTS T THE DEMARCATION SYMBOL %/
80 K=K+69; LR Mk . .

81 TF K> 4EhG 2ptv) THEN GO TO S$303

82 IF PRINT_CONTRCL=' * THEN DO3

a3 : ORNAXY=PROXY+33

84 K=K+733 : S

85 GN TO SWITCH;

36 FND3

a7 GN TN S1¢3

£8 L1:

R TITLY = TITLELLY | JLINE;

I SWITOH = Lig

ay - G0 T S20;

aQz L2 . .

3 SURJ_HEAD = SURJ_HEAD||* *]JLINE;

Qg SWITCH = L23

a5 GO TN 8203

Qs L322 -

S7 IN_ND = LINE;

23 SWITCH=L3;

99 GO TO 520
100 L4z

75
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EE R

TFST ¢

CACRO SOURCE2 LISTING

1il CITF _No= | IN7 3
102 : G707 TN 820
FRRIC] | = .
174 AUTHAR L= AUTHARS ] *JJLINGS
185 SWITCH=L5;
ine ~fooTO S203
107 LE:
1093 CITATIOM=CITATION]IY *{]JLINE:
159 SWITOH=LA;
110 GO TO S22
111 i 73 . )
112 ABST2ACT=ABSTRACT Y ] JLINE;
113 SWITOH=L73
114 GN TO S203%
115 L8: '
116 , CSURJCCT_HEADING=SURJECT_FEADING Y *JILINES
117 SWITNH=L8}; : . :
118 o0 TO S20;
119 LQ:
120, NSALFES = NSALES 413 e
121 SALFES_CODES(NSALES)=LINES
122 . . o _.GD TO S22 e e
123 L1
124 _ ACCWDS1=LINF; e
125 . G0 TO S2C;
126 CLl1lls - .
127 ACCWNS?2=LINES
128 . . S30: L — -
129 /% EDIT AND PRINT DATA ELEMENTS */
.13  CALL CDIT(TITLE); .
; 131 PUT SKIP LIST('TITLE*,TITLE);
z 132 , PUT SKIP LIST('SUBY_HEAD® ,SURJ_HEAD) ;
133 PUT SKIP LIST(YIND_NCC,ID_NO);
134 o PUT SKIP LIST('CITE_NGO',CITE_NO)S
135 PUT SKIP LIST(YAUTHARSY ; AUTHORS)
126 CALL FOIT(CITATINON) 3 o .
137 PUT SKTIP LIST('CITATIONY,CITATION) ;
138 . CALL FEDIT{ABSTRACT);
139 PUT SKIP LIST(YARSTRACT',ARSTRACT) ;
14C . PUT SKIP LIST('SUBJYECT_FCEANDING® ,SURJECT_HEADING) ;
141 PUT SKIP LIST(!SALFS_CODESY,SALES_CNDES);
142 PUT SKIP LISTIYACCFSS WORCS ', ACCWES1):
143 PUT SKIP LIST{('"ACCESS WORNS',ACCWES2)3
144 GN TD NEXTREC;: _ e e
145
lab ENIT: ‘ i
147 PRAC {1, INE) 3
148 /* REDUCES MULTIPLE BLANKS TC _ONE _BLANK %/
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D-13
TFST:

MACPQ SNURCE™ LISTING

140 ‘ AL LINE CHAR(3)VAPR;

157 Fndle

151 T=TNDTN(LTNT, ' )3

152 I T==D THEN D03

153 TF I=LFMNGTH(LINSI~1 THEN D03
154 LINE=SURSTAI(LIMNE,1,1)3

15% RETURN

156 ErN g

157 LIMEz SUBSTRILINE,1,I)]|SUBSTRILINE,I1+2)
188 Gho TN ENGYG

15¢ E™D s

160 RETURNS

161 ERD INTIT S

1672 FINTS:

163 END TEST;

NO ERROR OR WARNING CCNNITION HAS BEEN DETECTED FOR THIS MACROQ PASS.
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APPENDIX E

READ ROUTINE FOR THE NSA SELECTOR FILE

(G. Silva.

I. IDENTIFICATION

Title

User Group
Category

Source Language

Machine Configuration

Space Requirements

Author

Date

November 1269)

80

TESTCA

Institute of Library Research
CIS Text Processing

PL/1

IBM 360/91, one input tape,
printer

Step region:
PL1L: 162K
GO: 150K
Core Used: 80K
G. Silva

November 1969



READ ROUTINE FOR NSA SELECTOR FILE

II.

PURPOSE

1. 7To read magnetic tape records of the Nuclear Scisnce
Abstracts Selector File. Thes< records contain
bibliographical information described under "Record
Format™ (see section IV).

2. To identify each field within a record.

3. To provide a detailed printout for each record type
(header information and variable part).
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READ ROUTINE FOR THE NSA SELECTCR FILE

ITI. TAPE SPECIFICATIONS

l. 7 track tape
2. 556 BPI |

3. Even parity
4. No label

5. Two files

1st file: NSA Entry File Volume 23, Issue 1u
2nd file: NSA Selector File Volume 23, Issue 14

6. Tape ijdentification: ILR 070
7. Record format is U (undefined)
8. Blocksize is 2044 bytes

9. Character cading is BCDIC

The DD card used to read the Selector File is:
//GO.KEYWD DD DSNAME=NSA ,UNIT=TAPE7 ,VOL=SER=ILRO70,
// DCB=(RECFM=U,BLKSIZE=:20u4 ,DEN=1 ,TRTCH=ET) ,LABEL=(2,NL, ,IN) ,DISP=0LL
Note. The subparameter IMN (fourth subparameter of the LABEL
parameter), tells the system that this tape is to be used

as input only and eliminates the operator/computer dialogue
on write rings.
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READ ROUTINE FOR THE NSA SELECTOR FILE

IV. FILE DESCRIPTION

Keyword File

Each keyword file will contain the selectors, i.e.,
keywords and various "additional terms*®, assigned to items
within an issue of NSA.

The logical records, i.e., selectors and associated
header for each item, will be ordered by abstract number,
then by split#®, then by type selector, then by alphabetic
sorting sequence of selectors. Thus the file is "linear™
with adjacent placement of selectors having split and type
selector codes in common.

Record Format

A. Each Selector Record Header format, which is
identical for all types of items, describes:

1l. Year of the NSA volume

2. NSA issue number

3. NSA abstract number

., Serial number

5. Overflow field--containing a 1 to indicate that
the logical record overflows into the next
physical record (lack of overflow is indicated
by zero)

6. Type of item

7. NSA Section Subsection Code (revised effective
NSA, Vol. 21, Issue 1)

#Split indicators are assigned to selectors which logically relate
to each other, permitting search strategies which fail to
coordinate selectors assigned to different splits. Thus,
splits function as "1link" indicators.
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READ RQUTINE FOR THE NSA SELECTOR FILE

Iv.

FILE DESCRIPTION

Record Format (Continued)
8. Blank field

9. Total character count for the item, or portion
of the item in a single block (The portion of a
logical record continued in a second block begins
with a duplicate Selector Record Header containing
the number of characters in the second block in
the total character count field.)

10. Terminal recscrd mark
B. Each Variable Field is terminated with a record
mark. These variable-length selector fields
identify:

1. Split indication by means of a left adjusted
letter code: A kink blnk, B blnk blnk,.....A A
blnk, A B blnk,.....AAA, AAB,..... ZZ27.

2. Type of selector (1 = keyword, 2 = inorganic
compound, 3 = isotope, 8 = additional term,
and 9 = "provisional” additional term)

" 3. Character count for the single selector field

4. Selector in BCD notation

5. Selector number, i.e.., unique numeric code for the

selector

If a selector appears in more than one split, a separate
field is provided for each time it is used.
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READ ROUTINE FOR THE NSA SELECTOR FILE

V. CHECKOUT

1. Timing

The program processed 100 records with the following

results:

Step Name Step CPU Seconds
PL1L 2.29s
GO I4.62s
Load timing .32s
Processing time 4,30s
Average processing time 43 ms/log.rec.

2. Error Checking

None

3. Cost

The total cost of opening the tape at the rate of
$.12/MUS was $5u4.18.

4, Remarks

a. The NSA tape is a 7-track tape probably written on
the IBM 7094. Each block therefore consists of a
multiple of 6 bytes. In order to achieve this some
blocks are padded with blanks at the end. The PL/1
program requires that the real end of the block be
known, i.e., the end of the last selector field in
the record. Terminal blanks, if present, are therefore
removed before the record is processed.

b. None of the 100 records processed were continued in a

second block, i.e., no records were found with overflow=l.
The longest record found had a character count of 19U,
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READ ROUTINE FOR THE NSA SELECTQR FILE

V. CHECKOUT

4. Remarks (Continued)

c. According to information received from the Information
Systems Department (July 1li4th), any blocks of less than
18 characters on tape should be considered 'noise"™
records and ignored. At present the program does not
check for "noise” records, but it is advisable that
such a check be built into it if this data base is
used for production.

VI. PROGRAM DESCRIPTION

1. The logical flow of the program is fairly simple and a
verbal description was therefore deemed redundant. The

reader is referred to the attached flowchart and program
listings.

2. All variable names used in the program are self-
explanatory.
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READ ROUTINE FOR THE NSA KEYWORD FILE

VI.

PROGRAM DESCRIPTION

3. Flowchart

v

Set up
structures

and arrays
Initialize

~2

Read Next
Record

Remove blanks if any,
from end of record

l

Set pointer to
Selector Record
Header. Print
Header Information.

|

:

Set pointer to the
heginning of
variable fields

=]

L

Print next
selector
field

l

Move pointoer to
next selector
field

88




//NRB4O9MT JOB *1C,1CCC*'4,SILVA
// EXEC PL1
[SUBSCRIPTRANGE): (STRINGRANGE):
KWDFIL.E: PROCEDURE CPTIONS(MAIN):
/% NSA KEYWORD FILE #*/
/% SECCND FILE CN NSA REEL */

DCL 1 REC BASED(MAIN_P),
2 HEADER,
YR_ISSUE CHAR(2),
ISSUE_NC CHARL(2),
ABSTR_NO CHAR{7),
SERIAL_NO CHAR(6),
CVERFLCW CHARI(1),
ITEVM_TYPE CHAR{1),
SPACE1l CHARI(1), ‘
SEC_SUBSEC_CODE CHAR(4),
BLANKS CHAR(7)
TOTAL_CHAR_CT CHAR(4),
RECORD_MARK CHAR(1),
2 VAR FIELCS CHARI(2000};
DCL 1 SUBREC BASED(P),
2 FIXEC_PART,
3 SPLIT CHAR(3),
3 SELECTCR_TYPE CHARI(1),
3 CHAR_CT CHAR(2),
2 SELECTCORS CHAR(1CO):
DCL PROXY FIXED BIN(31) BASED(PROXY_PTR);
DCL N FIXED BIN;
DCL SELECTOR_NO CHAR(5);
DCL TESTAREA CHARI2004iVARS
DCL SELECT CHAR( 48) VAR
ON ENCFILE (KEYWD) GO TO FINIS;
PRCXY_PTR=ACCR(P); .
KTR=C3$

WwwWwWwWwwwwwe wiw

NEXTREC:

TESTAREA=(2004)" *3

KTR=KTR+13

IF KTR>1C€C THEN GO YO FINIS:

READ FILE(KEYWD) INTO (TESTAREA)
LTEST=LENGTH(TESTAREA);

/* REMOVE BLANKS, IF ANY, FROM END OF RECCRD */

KF1:2

KFS2

IF SUBSTR(TESTAREAs LTESTs1)~=* ' THEN GO TO KF53;
TESTAREA=SUBSTR(TESTAREA+1,LTEST-1):
LTEST=LTEST-1;

GO TG KF13

MAIN_P=ADDR(TESTAREA);
PUT PAGE;

/* PRINT QOUT MAIN HEACER INFORMATION %/

PUT EDIT('HEADER INFORMATION®) (SKIP, CCL(60), A);
PUT EDIT(*___ *)(SKIP(0)y COL(60), A)3}
PUT EDIT(*YEAK OF NSA VOLUME's YR_ISSUE)(SKIP(2), COL{40),
Ay COLITCYy A);

PUT EDIT('NSA ISSUE NO', ISSUE_NQ)

(SKIP, COL(40), Ae COL(70}, A);

PUT EDIT(*ASA ABSTRACT NC*', ABSTR_NQ)

{SKIP» COL(4C), Ay COLUTCIy A)3

PUT EDIT (*SERIAL NO®s, SERIAL_NO)

(SKIPy CCL(40)s A, COL(70Js A):

PUT EDIT{*OVERFLOW's OVERFLOW) 89

{SKIPy COL{40), A, COL(7C), A}; )




PUT EDITI{(*TYPE OF ITEM', ITEM_TYPE)

{3KIP, CGLL40) s A, COL(T7C), A)S

PUT EDIT(*NSA SECTIONs SUBSECTION®', SEC_SUBSEC_CODE)
(SKIP, COL(40)y A, COL{70). A)3

PUT EDIT(*TOTAL CHAR COUNT®', TOTAL_CHAR_CT)

{sKip, COL(4C)y A, COL(T7C), A)3

P=ADCR{VAR_FIELDS);

KT=363
PUT EDIT('SUBHEADER INFORMATION')(SKIP(S)' CCL(58)s A)3
PUT EDIT( ' .. *I(SKIP(O)y COLISB), A)3

PUY EDITI(°*SPLIT?, *SELECTOR TYPE®*, °*CHAR COUNT®'y, °*SELECTOR?',
* SELECTOR NQO'){SKIP(5), COL(1D0)s A, COL(35)y Ay COLL60), A,
CoL(B85)y Ay, COLC(110)y A}
KF10:2
I1=1:
N=CHAR_CT3
SELECT=SUBSTR{SELECTORSy IyN):
I=1+N3 '
SELECTOR_NO=SUBSTR(SELECTORS+I1+51):
PUT EDIT{SPLITy SELECTOR_TYPEs CHAR_CTs SELECTs SELECTOR_NO)
{SKIPy COL(10)y A, COL(35)s A, COL(6O0)y, A, COL(B5), A
cCoLt110), A)S
KT=KT+N+123
I=1+11:
1F KT=LTEST THEN 003
/7% CHECK OVERFLOW #=/
IF OVERFLOW='1?* THEN
PUT SKIP LIST(SRECORD CONTINUED IN THE NEXT BLOCK.');
GD TO NEXTREC:
ENDs .
PROXY=PROXY+13
GC TC KF103
FINIS:
END KWDFILE:

/1%
//GO.KEYWD DD DSNAME=NSA,UNIT=TAPE7,VOL=SER=ILRC70,

/7/ DCB={RECFM=U+BLKSIZE= 2044-DEN—1'TRTCH ET)+LABEL=(2 +NL,y +»IN) +DISP=0LD
/%
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APPENDIX F

READ ROUTINE FOR THE
CHEMICAL ABSTRACTS CONDENSATE FILE

ILRO60

By

Georgette Silva

July 1969

Instituie of Library Research
University of California
Los Angeles, California
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READ ROUTINE FOR THE CHEMICAI, ABSTRACTS CONDENSATE FILE

I. JIDENTIFICATION

Title

User Group

Category

Source Language
Machine configuration

Space requirements

Author

Date

TESTCA

Institute of Library Research

CIS Text Processing

PL/1 |

IBM 360/91l, one input tape, printer

Step region:

PLIL 158k
Core Used 76k
GO 150k
C. Silva
July 1969



READ ROUTINE FOR THE CHEMICAL ABSTRACTS CONDENSATE FILE

II.

PURPOSE

1. To read magnetic tape records of the Chemical Abstracts Condensate
file. These recocords contain bibliographical information described
" under "Record Format" (see section IV.).
2. To identify each field within a record.
3. To provide a detailed printout for each record type (header

information and variable part).
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READ ROUTINE FOR THE CHEMICAL ABSTRACTS CONDENSATE FILE

IIXI. TAPE SPECIFICATIONS

1. 9 track tape

2. 800 BPI

3. Standard label

4. One file

S. Volume serial number is 000000

6. Data set name is CAISSV

7. Record format is variable biocked (VB)

8. Logical record length is 996
9. Block size is 1000

The DD card used to read the tape is:
//GO.CHEMAB DD DSNAME=CAISSV,UNIT=TAPE9Y,VOLUME=SER=000000, X

V4 DCB=(RECFM=VB ,BLKS IZE=1000, LRECL=996) ,DISP=0LD ,LABEL=(1,SL, , IN)

Note. The subparameter IN (Fourth subparameter of the LABEL parameter) ,
tells the system that this tape is to be used as input only and
eliminates the operator/computer dialogue on write rings.




READ ROUTINE FOR THE CHEMICAL ABSTRACTS CONDENSATE FILE

IV. File description

The file contains variable length blocked records. The records are of
five types, each type being designated within the record itself.

Record format

Records consist of fixed header information followed by a variable
length field except for the type-l record which is of fixed length
throughout.

Header information:

Abstract number 7 bytes
Blanks 1 byte
Volume 2 bytes
Number 2 bytes
Blanks 1 byte
Record type 1 byte
Blanks 2 hytes
Variable part:
Record: Data element:
Type-2 Title
Type-3 Author
Type-4 Where published
Type-5 Key words

The second part of the type-l record is of fixed length (24 bytes)
and consists of the following elements:

Journal CODEN 6 bytes
Volume 4 bytes
Number 4 bytes
Year 2 bytes
Starting pg. number U4 bytes
Ending pg. number 4 bytes

Note that each abstract may have several type-5 records (Keywords)
ifnociated with it.

96



READ ROUTINE FOR THE CHEMICAL ABSTRACTS CONDENSATE FILE

V. CHECKOUT
1. Timing
The program processed 100 logical records with the following results:
Step Name Step CPU Seconds
PLIL 2.5Us
GO 0.68s
Load timing 0.23s
Processing time 0.u45s
i.e. U.Smsecs/logical record
The following is an approximation to the processing time
required for a full bibliographical unit (a sequence of record
type 1,4,2,3,4 followed by n type-5 records):
=22.5 + 4.5 x n
where t is in milliseconds.
2. Error checking
a. Rec-typ~ field.
No "illegal™ record types were detected.
b. A check was made for records consisting of header information
followed by a hlank variable part. Some were found.
3. . Losx

PP i A

The taipge was opened in 10 runs which took a total of 28.07cpu
goironds at a total cost of $10.88.
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READ ROUTINE FOR_THE CHEMICAL ABSTRACTS CONDENSATE FILE

VI. PROGRAM DESCRIPTION

1. Preprocessor variables:

REC structure name for header information CACOND
REC_SIZE length of variable part of record 300 bytes
FLAGNO number of different record types 5
FLAGKAR length in bytes of field containing
record type 1
2. Processor variables: (in order of occurrence in deck)
FLAG contains the possible reccrd types.
LB is a label array containing the labels leading to the
specific operations required by each record type.
CACOND sfructure name containing header information
RECL ' structure-containing second part of recerd type-l.
DUMMY contains one logical record
NREC counts the number of records processed.

The other variables are self-explanatory.
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U, Program Listing _ F-9

77 EXEC PL1 JPARMZI M, SM=(2 72,1 )+ST?,,PG=200 oy
Z/PLIL.SYSIN DD %= ;
TESTCA:
PROCEDURE CPTIONSIMAIN)S
DCL REC CHAR;3
REC = *CACOND*;
DCL REC_SIZE FIXEC:s
REC_SIZE=3003%
DCL FLAGNDO FIXED;:
FLAGND=53;
DCL FLAGKAR FIXEC:
FLAGKAR=13
DCL FLAG CHAR(FLAGNO) INIT{*12345%);
DCL LRBR(FLAGNC) LABEL INITI(L1,L24L3sL45L5)3
DCL 1 REC BASED(MAIN_P),
2 FIXED_PART,
3 ARSTR_NC CHARI{7),
SPACE1L CHAR(1l),
VOL CHAP(2),
NO CHARI(2),
SPACE2 CHARI(1),
REC_TYPE CHAR(FLAGKAR) »
SPACE3 CHARI(2):
DCL 1 RECL RASED(MAIN_P),
J_CCDEN CHARI(6),
VOLUME CHAR(4),
NUMRER CHARI(4),
YEAR CHAR(2), .
STPGNO CHARU(4), :
ENCPGND CHAR(4)3
DCL CUMMY CHAR(REC_SIZE)VAR;
ON ENDFILE(CHEMAB) GO TO FINIS;
NREC=03 :
PUT PAGE3
MAIN_P=ADDR{DUMMY} 3
NEXTREC:
DUMMY=(REC_SIZE) " 13
READ FILC(CHEMAB) INTC(DUNMY);
NREC=NMREC+1:
IF NREC>L00 THEN GO TO FINIS: ;
PUT SKIP (3) LIST(*ABSTRACT NUMBER', ABSTR_NO) :
PUT SKIP LISTC(*VOLUME', VOL | %
PUT SKIP LISTL{*NO', NDO)3
PUT SKIP LIST(*REC_TYPE', REC_TYPE);
I = INDEX(FLAG .REC_TYPE); '
/% PROTECTION AGAINST ILLEGAL RECGRD TYPES */
IF I=0 THEN LC3
PUT SKIP LIST(* ILLEGAL REC_TYPE', REC_TYPE);
“PUT SKIP LISTI(DUMMY)
50 TC NEXTRECS
END;3
/% PROTECTION AGAINST BLANK RECORDS *
IF LENGTHIDUMMY)<17 THEN 0O :
PUT SKIP LIST('SUSPECT RECORD'y "NREC*,NREC,DUMMY) 3
NREC =NREC+13
GO TO NEXTREC 3
ENC3
DUMMY= SUBRSEREISWwMY ,17);
GO TO LB 1I)s
TYPE-1 RECORCS DO: */

292 3§ RN

[CVR T REURCV TV

NoNVN NN

PUT SKIP LIST(*J_CODEN',J_CODEN)3: ‘ 3
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Program Listing (Continued) F-10

PUT SKIP LISTU*VOLUME®*,VOLUME)3S
PUT SKIP LIST(*NUMBER®*,NUMRERY);
PUT SKIP LIST(*YEAR®',YEAR);
PUT SKIP LIST(*STARTING PG. NO.®.STPGNO);3
PUT SKIP LIST{*ENDING PAGE NO'y ENCPGNO)3
GO TO NEXTREC:

/% FOR TYPE—-2 RECORDS DO: */

L2:

PUT SKIP LIST(*ARTICLE TITLE®.,DUMMY )3
GO TC NEXTRECS
/* FOR YYPE—3 RECORES DO: */

PUT SKIP LIST(*AUTHCRS®, DUMMY);
GO TO NEXTREC
/% FOR TYPE-4 RECORCS DO: */
LA
PUT SKIP LIST( ®*WHERE PUBLISHED®, CUMMY) 3
GO TC NEXTRECS
/% FGR TYPE-5 RECCRCS DC=s */
LSs
PUT SKIP LIST( ' INDEX TERMS', DUMMY);
GO TLC NEXTRECS

FINIS:

ENC TESTCA:
K
/GO.CHEMAB 0D DSNAME=CA1ssv.UN1H=TAPE9.VCLUME=SER=oooooo.

/ DCBs(RECFM=VB'BLKSIZE=1000.LRECL=996)'DISP=0LD'LABEL=(1'SL9.IN)
"
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APPENDIX G

INVENTORY OF PROGRAMS AND SUBROUTINES

PROGRAM:
AUTHOR:
STATUS :
DESCRIPTION:

PROGRALM;
AUTHOR:
STATUS:
DESCRIPTION:

PROGRAM:
AUTHOR:
STATUS:
DESCRIPTION:

PROGRAM:
AUTHOR:
STATUS :
DESCRIPTION:

STEVE SILVER
IN DEVELOPMENT

INTX is a system for assembling, loading, and
interactively interpreting 360 assembly language
source programs under the UCLA URSA time-sharing
system. It permits URSA customers to produce
completely interactive programs without any risk
of system damage--a feature that is not currently
guaranteed by true URSA processors. The system
is fully operationel now but minor tuning and
development will continue.

FMS
STEVE SILVER
COMPLETE

FMS is designed for high speed, cheap generation
of natural language documents for mixed text and
command input. It is very useful for producing
final copies of technical reports requiring
extensive minor alternation before publication.
The system needs some work before the current
version can be released as safe.

DISCUS
STEVE SILVER
IN DEVELOPMENT

DISCUS is a computer aided instruction system
oriented towards CRT graphic terminals. It is a
two part system: a compiler that runs on any 360
and an executer whose I/0 package must be tailored
to the individual time-sharing system. It is
currently under development but is expected to be
completed very shortly.

FAMULUS
JERRY PINE
COMPLETE

FAMULUS is designed to proces:s personal reference
collections maintained by r»esearchers. However,
its basic structure renders it suitable for a
large number of other appnlications. For this
purpose it can be regarded as a general-purpose
text-handling system.
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FAMULUS will maintain many types of information files
which can be broken into units or records with sub-
categories or fields which can be identified. 1In a
personnel information file, the data on each person
comprises one record. The record may have up to 10
distinct fields in which are entered name, date of
birth, job title, ete. 1In bibliographi% files, the
citation is the record, and fields are used for author,
title, date, keywords, abstracts, etc.

5. PROGRAM: WORDLST
AUTHOR: LINDA MIROFF
STATUS : COMFLETE

DESCRIPTION: WORDLST is a PL/I subroutine which breaks a given
character string into individual words. The user
specifies characters which are to act as word delimiters;
these characters should not be embedded within words.
WORDLST stores the individual words without any
delimiters in an array. A number giving the relative
position of the word in the string is stored in a
parall=l array. In this way other routines have
access to the words as they appear within the string.
A list of words, called an exclusion list, may be
used to exclude non-content words. Words less than
a given length may also be excluded.

6. PROGRAM: CONTEXT
AUTHOR : LINDA MIROFF
STATUS : COMPLETE

DESCRIPTION: CONTEXT is a PL/I subroutine which does most of the
"work"™ involved in building a KWIC index. It finds
the contexts of given words in a given string. It
can be used in conjunction with an input routine,
the WORDLST routine, a sort routine, and @n input
routine, to produce a KWIC index.

The context of a word consists of as much of the
surrounding sentence as can be fitted in the space
allowed. The number of characters in the context line
is set by the user. When all of the sentence cannot
be fitted in, parts of the sentence furthest from the
word are truncated. The word always appears in the
middle of the line. Wrap-around (from left to right
or from right to left) is performed to make use of
extra room on either side of the word. When there is
a space a "-" indicates the beginning of the context;
a "+" is used at the end of the context to indicate
that part of the sentence is missing.
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PROGRAM:
AUTHOR:
STATUS:
DESCRIPTION:

PROGRAM:
AUTHOR:
STATUS:
DESCRIPTION:

PROGRAM:
AUTHOR:
STATUS:
DESCRIPTION:

CONTITL
LINDA MIROTF
COMPLETE

CONTLIIL is a special version of CONTEXT, to be used
where the ftext always consists of titles or

single sentences. CONTITL produces KWIC records

in the same manner as CONTEXT but cdoes not recog-
nize sentence endings cor beginnings. The output
produced is like that produced by CONTEXT.

DEMOL
GEORGETTE SILVA
COMPLETE

DEMOl reads text from magnetic tape, breaks it
into individual words, sorts them alphabetically
and in order of decreasing frequency, and lastly,
prints each word surrcunded by context in order
of occurrence in the text. All these tasks are
carried out in internal memory. The program
performs these tasks on a fairly methodological
level. The sort, for example, is simply what is
termed a '"bubble sort™. The text must be limited
to 10,000 characters. The latter condition 1is
not serious, however, since this is more than
acdequate to cope with short texts such as abstracts.
The main virtue of this program is that it
consists of one deck, and carries out all the
tasks in one run. It may, therefore, be useful
as a demonstration program for beginners.

TEXTHT
GEORGETTE SILVA
COMPLETE

TEXTMT is somewhat more sophisticated than DEMOl

and has a few additional capabilities: it does
character conversion by table lookup, retrieves
index terms in context, and uses a binary tree

sort for the dictionary and frequency sort.

These operations are carried cut in internal memory,
and the amount of text processed at any given time
is still limited.
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10.

11.

12.

13.

PROGRAM:
AUTHOR:
STATUS::
DESCRIPTION:

PROGRAM:
AUTHOR:
STATUS:
DESCRIPTION:

PRCGRAM:
AUTHOR:
STATUS:
DESCRIPTION:

PROGRAM:
AUTHOR:
STATUS:
DESCRIPTION:

- with transcriptions of oral discourse.

INDX
GEORGETTE SILVA
CCOMPLETE

The IMNDEX program is designed to cope with texts
in prose, poetry, and dramatic forms, as well as
The
program reads input text from cards and produces
records each containing one textual word or
punctuation mark, and index information showing
where the word/punctuation mark occurred in the
text. Each word/punctuation mark is indexed as
to volume, chapter, paragraph, sentence, and

word within sentence, and word within sentence
location. These records are stored in a temporary
file which forms the input to program GAMMA.

GAMMA
GEORGETTE SILVA
COMPLETE

Program GAMMA produces a worcd index and word
frequency 1iz% from the output of INDX. The
word index is in alphabetical order by word and
includes freqguency count. The word froquency
list is ordered alphabetically within descending
frequency. GAMMA invokes the IBM sort/merge to
do the necessary sorting and prints the final
output.

CONCORD
GEORGETTE SILVA
COMPLETE

CONCORD reads input text from cards in stream

form and produces concordance records (in KWIC
format) on each word in the text which is not

in an ex2lusion list. The records are written
in a sequential data set which forms the input
to program ALPHA.

ALPHA
GEORGETTE SILVA
COMPLETE

ALPHA sorts the output records produced by CONCORD
into ascending seqmence by word and identification.
It invokes the IBM sort/merg and prints the /
concordance, underlining the keyword of each

line of text.
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14,

15.

16.

17.

18.

PROGRAD =

AUTHOR:
STATUS::
DESCRIPTION:

PROGRAN :
AUTHOR:
STATUS:
DESCRIPTION:

PROGRAD: :
AUTHOR:
STATUS:
DESCRIPTICON:

PROGRAN:

AUTHOR:
STATUS:
DESCRIPTION:

PROGRALi :
AUTHOR:
STATUS:
DESCRIPTION:

ASPEN (California Code and State Constitution)
Read Routine

GEORGETTE SILVA
COMPLETE

This routine reads magnetic tape records of the
Aspen file (containing full-text images of 298
documents from the California Code and State
Constitution), identifies each field within a
record, and provides a detailed printout for each
record type.

COMPENDEX Read Routine
GEORGETTE SILVA
COMFLETE

This routine reads magnetic tape records of the
Computerized Engineering Index file (containing
bibliographic information), identifies each field
within a record, and provides a detailed printout
for each record type.

CHEMICAL ABSTRACTS CONDENSATE Read Routine
CEORGETTE SILVA
COMPLETE

This routine reads magnetic tape records of the
Chemical Abstracts Condensate file (containing
bibliographic information), identifies each field
within a record, and provides a detailed printout
for each record type.

COMMUNICATIONS OF BEHAVIORAL RIOLOGY (CBE)
Read Routine

GEORGETTE SILVA
COMPLETE

This routine reads magnetic tape records of the
Communications of Behavioral Biology file (containing
bibliographic information), identifies each field
within @ record, and provides a detailed printout

for each record type.

NUCLEAR SCIENCE ABSTRACTS
GEORGETTE SILVA
COMPLETE

This routine reads magnetic tape records of the
Nuclear Science Abstracts Entry file (containing
bibliographic information), identifies each field
within a record, and provides a detailed printout
for each record type.
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19. PROGRAM: NUCLEAR SCIENCE ABSTRACTS (NSA) SELECTOR
Read Routine
AUTFOR: GEORGETTE SILVA
STATUS:: COMPLETE

DESCRIPTION: This routine reads magnetic tape records of the
Nuclear Science Abstracts Selector file (containing
condensed bibliographic information), identifies
each field within a record, and provides a detailed
printout for each record type.

20. PROGRAM: BINCDF
AUTHOR: STUART BEAL
STATUS: COMPLETE

DESCRIPTION: A FORTRAN function for computing the binomial
cunulative distribution.

21. PROGRAM: PARAMETER P TEST
AUTHOR: STUART BEAL
STATUS: COMPLETE

DESCRIPTION: A FORTRAN program which tests the P parameter of
the binomial distribution.

22. PROGRAM: EIRC
AUTHOR: AEINT DE BOER
STATUS: COMPLETE

DESCRIPTION: The ERIC file search system will search, maintain and
provide listings from the ERIC file.

a) MULFSCH--This is a batch program to search an
inverted index to an ERIC file or a sequential
ERIC file by a Boolean combination of descriptors
or a list of accession numbers. It is designed
to be extended to search other files.

b) ERICMIF--This is a batch program to create an
inverted index to an ERIC file. It reads a
sequential ERIC file, extracts the descriptors
and accession number, and writes a direct access
file of descriptors with corresponding accession
numbers. This file can be used by MULFSCH,
ERICIFL, and ERICDFL.




23.

2,

PROGRAM:
AUTHOR:
STATUS:
DESCRIPTION:

PROGRAM:
AUTHOR:
STATUS:
DESCRIPTION:

d)

ERICIFL--This is a batch program to list an inverted
index to an ERIC file. The listing includes
descriptors and frequency of use and can be either
one up or two up. The one up listing can include
the corresponding accession numbers as an option.
The listing is ascending by acce551on number

within descriptor. ‘

ERICDFL~-This is a batch program to;list an inverted
index to an ERIC file. The listing includes
descriptors and frequency of use and is ordered by
descending frequency of use.

CENS60V
AEINT DE BOER
COMPLETE

CENS60V is a batch program to verify a set of documented
universes for the 1960 ;/1000 sample census tape.

UTILITY PROGRAMS
AEINT DE BOER
COMPLETE

a)

b)

STIMER (a modification of a routine borrowed 'y
and from Stu Beal) is a short assembler languuage
subroutine to enable a PL/I programmer to measure
elapsed task CPU time and elapsed real time.

PGMPRNT is a batch program to print programs in
a format suitable for inclusion in a thesis.
Includes provisions for a figure title, figure
number, number of parts, statement numbers and
page numbers.



