
AUTOMATION IN DOCUMENTATION

1. UNION CATALOGUE PROCESSING BY DIGITAL COMPUTER

DeBcribeB the compilation and the produc-
tion problemB aBBociated with Union Catalogue.
BuildB up the background for the computer.
EnumerateB the probable UBes to which the
computer can be advantageously put in
Inedoc.

I GENESIS

The essence of documentation lies in the
accurate and speedy dissemination of informa-
tion about knowledge to society. Considerable
thought has been devoted to make documenta-
tion realise this goal. Viewed f r orn this point,
the theories and practices of Classification
and cataloguing, bibliographies, inde xi ng and
abstracting reduce to mere instruments for
realising this aim. An entirely new field is
being cultivated in the Western countries to
attain this very purpose. This field is called
"Mechanical Methods or Automation in Docu-
mentation". Sizeable amount of literature
exists on this new thought. Nearly every
documentation centre in the West is contribu-
ting its share in developing this field. Insdoc,
too, has entered this field with a view to keep
abreast with the developments and to contri-
bute its own share in the cultivation of this
field.

1. 1 The Experimental Cell

There exists a cell in Insdoc which is
charged with the responsibility of experiment-
ing with the various mechanical methods
available for documentation and to develop
few methods which could efficiently be used
under Indian conditions. This cell recently
conducted an experiment On digital computer
in non-arithmetical data processing.

2 INTRODUCTION

In this paper an attempt is made to
describe the experiment as fully as possible
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without using too much jargon either of the
computer field or of the field of documenta-
tion. An attempt is also made not to sacrifice
precision for the sake of simplicity and as
such wherever a jargon had to be used it has
been defined as lucidly as possible before its
use. Very little knowledge in either fields is
assumed on the part of the reader.

The experiment if being referred to as
"Union Catalogue Processing by the Compu-
ter". This experiment has been conducted
at the Computer Centre of Indian Institute of
Technology, Kanpur, during the third week
of October 1964.

2. 1 Scope

Nothing new is claimed in this experi-
ment except that it is the first of its kind in
India. The programmes used are claimed to
be neither original nor the most efficient.
However the experiment is unique in the sense
that as far as possible the thoughts and the
details of the original records have not been
allowed to be much influenced or conditioned
by the computer.

2. 2 Object

The experiment was conducted with a
view to ascertain the following

1 Elements of speeds and accuracy with
which the non-arithmetical data can be pro-
cessed on a digital computer;

2 Practical problems that are met with
in processing the non arithmetical data;

3 The possibility of using a digital
computer efficiently in the other routines of
Insdoc; and

4 The extent to which the computer can
be used in the processing of the Union Cata-
l ogue of Scientific periodicals available in
India.
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3 THE UNION CATALOGUE

The union catalogue is a complex and
very important concept in the field of documen-
tation. Basically it is the list of periodicals
indicating their availability in a limited geo-
graphical region. Insdoc became interested
in the compilation of the Union Catalogue of
scientific and technical periodicals available
in India. The work on this project was
started in 1959. About 375 technical and
scientific libraries reported their holdings.
These hol dtng s reported about 12,000 dif-
ferent titles of periodicals.

3. 1 Physical Form

The union catalogue exists on card form
in Insdoc. The physical appearance of the
union catalogue at the moment is only a
catalogue cabinet holding 5 x 3 cards. A
single card or a set of cards represents an
entry in this catalogue. Such a form imposes
a heavy restriction in the use. An extensive
use of the catalogue can only be made if this
catalogue is printed. The use of conventional-
ly available methods in the processing and the
preparation of the press copy will take so
much of time that the printed catalogue will
have very little uptodate information. The
increased man-power in order to cut this
e s s.enti al time is most likely to result in
questionable accuracy and reliability.

3.2 Structure of the Entry

An union catalogue entry consists of a
number of items of information. Each item
of information is technically called a section.
Thus an entry consists of number of sections.
A detailed account of the structure of an
entry can be obtained in any standard book or
catalogue code. (Entries in this union cata-
logue have been constructed according to the
Classified catalogue code ed 4., which gives
a very rigorous treatment). In other words,
a standard union catalogue entry comprises of
the following important sections:

1 Call Number section;
2 Heading or title section;
3 History section; and
4 Holding section.

CALL NUMBER SEC TION is the first section
of the entry. It contains the class number of
the periodical and a serial number by which
the periodical can be identified. The clas s
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numbers have been assigned according to
CC(= Colon Classification ed 5).

HEADING SECTION is the second section of
the entry. It contains the name of the perio-
dical as found on the title page of the periodi-
cals.

HISTORY SECTION is the. third section of the
entry. It contains the date of the first volume
of the periodicals and other historical details
which might be of interest.

HOLDING SECTION is the last section of
entry. It contains the list of the libraries
along with their holdings of the periodical.

3.3 Illustration

A sample union catalogue entry is given •
below:

Fm55, N28 3653
CHEMISCHE fabrik. (=Zeitschrift des

vereins Deutscher Chemiker Teil B).
I ;1928C

From 15;1942 continued as CHEMISCHE
technik.

From 19; 1947 continued as ANGEW
ANDTE chemie. Ausgabe & Technischwirt-
schaftlicher teil.

From 21; 1949 continued as CHEMIE-
Ingenieur - Technik.

PIA3 24C QIBF 7C
PIKF 3lC QIPE 2IC(21-22)
PIMF 23C Q2BhF lC(33)
PIMF4 31C RIDF 24C
P3BA lC(13-28) R5DJ 8C(~, 13-20)
P3MF 24C R6L3 21C
P5HA 28C S2CA2 21-22
P5W3 ? S2KF 1955C

In this entry the first line is the call number
section. Fm55, N28 is the class number of the
periodical according to CC and 3653 is the
serial number of the entry in the Union Cata-
logue. The next two lines starting with
"Chemis~he" and ending with the"Teil B)"
is the title of the periodical. The historical
section is 1: 1928C which means that the fir st
volume of the periodical was published in 1928
and the periodical has not ceased publication.
The next three sections relate to the change of
name of this periodical. The last section is
holding section. This section gives that only
16 libraries in India are having this periodical.
The first part P~A3 is the code number for the
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library, and the second part i. e. Z4C ill its
holding. Z4C indicates that the library ill hav-
ing this periodical from volume number Z4 and
is still subscribing to the current issues.
Similarly the second library has the periodical
from volume 31 and is still subscribing to it.
It will be clear that the size of the entry will
depend on the nature of the periodical and the
amount of information that has to be incorpo-
rated into it.

3. 4 Basic Dara

The basic data for the experiment com-
parised of about 100 such union catalogue
entries. These entries were selected at
random from the card file of the Union Cata-
logue at Insdoc.

4 CONVERSION

The unit of basic data is the union cata-
logue entry described in sec 3. This entry
contains information coded in natural language
in a form which can be easily read by human
beings knowing English. This basic data as
such is not intelligible to non English speaking
persons. In order to give him the information,
the entry has to be converted into a language
known and understood by him. Similarly,
these entries of basic data had to be conver-
ted into a language which a machine can under-
stand or can be made to understand. Such a
language exists and is technically called
machine language. In this language every-
thing rather every bit of information has to

be converted into the presence and/or absence
of a physical state.

4. 1 Machine Readable Language

A simple language understood and read
by a wide variety of machines is built on the
presence and the absence of a hole cut either
on a card or on a paper tape. The combina-
tion of holes in different positions of a column
gives the code for conversion of a natural
language data into a machine readable data.

4.2 Source Data

The basic data converted into machine
readable form by the suitable code and on a
suitable medium is called the 'Source Data' •
Thus the source data for the experiment
consisted of about 2,500 80 columns IBM
punched cards. This source data is readable
by machine, and can be fed as such to the
computer.

4. 3 Source Data Preparation

The source data was prepared from the
basic data of 100 union catalogue entries by
p'\mching the information in each entry on to
80 column IBM general purpose punched card.

4. 31 Punched Card

IBM 80 column punched card is a body-
punched card. It is clear from the diagram,
given below, that there are 80 columns and
ten rows. For special uses, the number of
rows can be increased to twelve .
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4.32 Punching

It is clear that all the information given
in an entry or unit of basic Data cannot be
accomodated in one single 80 column card
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without further coding. This is mainly
because one character in an unit of Basic
Data is represented by one column on punched
card. Space in between words is considered
as a character.
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4.51 Field

The 8'0column punched card was divided
into the following fields as indicated in the

figure 2

1 Continuation Card Field;
2 Information Field; and
3 Serial Field
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Field 1 or Continuation Card Field
contains the continuation number of the card
in column 1 and 2. There were two series of
continuation numbers viz - 1) pure Indo-
Arabic numerals and 2) mixed numbers of
Roman capitals and Indo-Arabic numerals.
The first type was use~ for numbering all the
continuation cards upto History section of the
entry in the basic data. The second type was
used for numbering the continuation cards of
the holding section of the entry in basic data.
Every library was punched on' a fresh card.
The numbering was done in the following way

A1,A2, ..•. , A8,A9 •.... , B1, .... , Z9

Field 2 or Information Field contains the
items of information from an entry in basic
data between 4 columns 3 to 75 both inclusive.

Field 3 or Serial Field contains the
serial number of an entry in the Union Cata-
logue in column numbers 76-80.

4.52 Instruction

The following punching instructions were
given for the preparation of the source data:

Punch the continuation card number
on each card in columns 1 and 2 in a fixed
field punching mode starting from 01 for the
first card;

2 Punch a fresh card for each section of
an entry in basic data from column number 3
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to column number 75. The first card of each
section is to be punched from column number
5 and not from column number 3;

3 All the continuation cards of the
same section are to be punched from column
number 3;

4 Put a t mark to indicate a section;

5 Follow composition rules while pun-
ching the cards;

6 Punch the serial number of an entry
in columns 76-80 in a fixed field punching
mode on each and every card punched for
the entry.

7 Punch library holdings, given in
the holding section of an entry in basic data,
on separate cards for every library. Punch
the library symbol between col 3 to 12.
Punch the holding from column 17. Punch
the serial number in col 76-80. Punch the
continuation card numbers Al in ColI 8. 2
for the first library A2 for second library and
so on.

8 Verify all the cards thus punched, by
the entry in the basic data.

4.6 The Source Data

With these instructions, the basic data
of 100 entries from Union Catalogue was
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converted into source data on punched cards.
The basic data was repl caed in the Union
Catalogue cabinets. For further experimenta-
tion the source data alone was used. It
consisted of about 2,500 punched cards cor-
responding to 100 basic data entries.
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4.61 Entry
An entry in the source data consisteC:

of a string of punched cards; connected to-
gether by the serial numbers and separated
by the continuation card number. Thus the
basic data entry given in sec 3. 3 appea.red
like the string of cards given in Figure 5
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This figure is self explanatory as what-
ever is punched is printed on the top of
the card. Thus Card I is call rrurnb er card,
Card 2 is title card and so on.

5 THE COMPUTER

A computer, in very simple terms, is
a device or rna ch ine which works with ij,nd on
numbers. A computer, as the name suggests,
counts and manipulates numbers. Transis-
tors have revolutionised the ent ir e computer
technology. Consequently very compact and
fairly cheap and commercially economic
computers are available now. There are,
functionally speaking, two types of compu-
ters viz Analogue and Digital computer.
Analogue computer simulates a physical
phenomenon. Slide rule, clocks, and a
thermometer can in a restricted sense be
called examples of analogue computer.

5. 1 Digital Computer

Next logical question is 'what is a
digital computer?' A mode rn digital com-
puter is an electronic machine. "A very s imple
example, in a highly restricted sense, of a
t1igital computer is an Abascus. Electronic
digital computers are complex machines of
intricate circuitry t.ran s is to r s and vakve s ,
These are built primarily for counting,
manipulating and producing either nume r ic al
or a l pha nurrier ica l data. Very simple opera-
tions alone can be done by this circuitry.

5.2 Structure of a Digital Computer

Schematically, a digital computer may
be represented as infigure 6.

Figure 6

INPUT UNIT of a digital computer
accepts Indo-Arabic numberals (numbers I,
Roman alphabets (letters), and Symbols
(punctuation or other marks). These can
be entered in the computer through this
unit usually through punched cards, punched
paper tape or through the key board of a
typewrite r pr ovided on the compute r controls.
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CONTROL UNIT is the .important unit
which controls and regulates the entire
operations of the computer. The control unit
can be operated by suitable programmes

STORAGE UNIT stores the data entered
in the computer through input unit by electro-
mechanical, magnetic, or electronic devices
untii required. The information stored by
a computer can be original input data, inter-
mediate results, or instructions. The store
can be imagined to be a number of ce l.le
arranged linearly, each cell being called a"
storage location. The storage location can
be identified by a separate location number.
The location number is called an Address.

A memory can be imagined in terms of
a room full of card cabinets. Each file
drawer can be rapidly located as it has its
own number and all the drawers have equal
capacity. Every memory or storage cell is
analogous to one of the file drawers.

ARITHMETIC - LOGICAL UNIT is the
part of the computer which can add, substract
multiply, divide and compare. numbers at
very great speeds. It can take certain logical
decisions. It can discern positive, zero,
and negative values and transfer the informa-
tion to other units of the computer.

OUTPUT UNIT can produce the results
in many forms,e. g. punch a tape, punch a
card, make a magnetic tape, or print in a
report form.

5.3 Cba r ac te r iat ic s of a Digital Computer

A digital computer, speaking very
elementarily, accepts numbers, and/or
Ie tte r s ; works with and manipulates numbers;
and gives numbers as the results. Computer
operations are done with a very high speed
and with equally high degree of precision.
The results are usually very reliable. The
computer communicates with the external
world by rne ans of electrical signals. It is
capable of taking simple logical decisions.
It can use a large storage area on a very
compact data storage media. It hall high
speed of selection and retrieval of the stored
information. The computer is able to adapt
to a wide variety of conditions effecting the
source data, accumulation of data, trans-
mission of data and processing of data.
Such versatility, speed, and accuracy make
a digital computer a powerful tool with
great potentiality in the field of documenta-
tion. F.igure 7 gives the flow of informa-
tion inside and outside the computer.
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Arithmetic
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CONTROL

• MACHINE

Data and/or instruction channels
Control signal channel
Activity and report channel

---------~

•

5.4 Making Computer Work

Ve-ry frequently a question is asked
'What can a computer do for us?' The
answer is equally simple and glib 'Whatever
you want it do." This question and the
answer lead one to another important and
closely related field called 'Programming'.
Programming is an art and science of making
a computer do a set of sequential operations
to achieve a desired goal or result. This is
simple and not a rigorous definition. How- ,
ever, it indicates the importance and amount
of intellectual efforts necessary to solve a
problem on computer. In fact, programming
tries to simulate the intellectual procedure
needed to solve a problem and design suitable
set of instructions to the computer to solve the
problem, accurately and speedily. This
requires the proper formulation of the
problem desired to be solved on the computer.

5.41 What Programming Is

In Programming, that is in writing the
programme, an atterript is made to translate
the details of a problem into a language, the
.machine can understand and work with. The
programming work consists of the following
steps

1 Formulating the Problem - Mostly
problerns are stated in terms of mathematical
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Figure 7

equations and problem numbers. Sometimes,
a problem cannot be easily translated into a
set of equations. In such cases other methods
are used.

2 Analysing the P:-oblem - the formula-
ted problem and the equation are arranged in
such a way that the desired results are
achieved.

3 Planning - the actual'mechanics'
of the programming operation in which a
detailed step-by-step plan of the operations is
drawn up. At this stage the pril-gramme is
carefully checked for errors.

4 Execution - the punching and feeding
the programme in the machine.

5.42 Programme

The programme is only a set of
permissible instructions grouped in such a
way so as to solve a problem efficiently.
Thus programme enables a computer to
solve the complicated and involved problems
by simple instructions alone.

5.43 Instruction Format

All information - instructions, pro-
blem numbers data etc - is in the same form
i,e. group of digits. Each group or digit
irrespective of what it represent is called
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a computer word. There are two types of
computer wor ds : instruction words and not
instruction words. An instruction word has
the following format called instruction
format.

addressOP Code No. Operation data
~----y-- .------------~,I OPERATIONI P ADDRES~ Q Add"":]

Operation code number - represents the
command that the computer will follow.

RAIZADA

Operation data address gives the memory
address of the number word to be used during
the operation.

P II< Q Address specifies the core location in
the memory from where the operands are to
be taken.

5.44 Illustration

The dump out programme when written
in machine language and on instruction for-
rnat will read as follows:

OPERATION INSTRUCTION

OPERATION P ADDRESS Q ADDRESS
CODE

S.N.

o Number of
digits

2

Rewind
tape 0

34

2 Read the
tape 0 in
location

08001

37

3 Write from
08001 in

39

rne mo r y on
the console
t.ypewriter

---------------------
4 Branch back

to 00012 in
the memory
for the next
instruction

49

For reading facility the operation code
has been translated into the natural language.
Normally the programme for the dump out
world appear like

340000002004 37 08001 020003908001
00100490001200000

6 EXPERIMENTAL WORK

This much for the backgr ound of the
union catalogue and the computer. The
experimental work conducted at Kanpur
consisted of the following jobs:
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5 5

00000 02004

08001 02000

08001 00100

00012 00000

1 Master File on magnetic tape
2 Checking the Maste r File
3 Manipulating the Master

6. 1 Master File

The source data was transferred on to
the magnetic tape. The source data on the
magn.etic tape was referred to as the master
file. After the transference of the d.ata
the, source data was not used. Further mani-
pulation was done only with the Master File.

6, 11 Input Programme

The programme used for building the
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master file fs given in Appendix 1. The
problem that was solved by this input pro-
gramme was to put all the cards in the
source data corresponding to an entry in the
basic data together. on the magnetic tape
without any inter record gap and to put an
interrecord gap between the last card of
this entry and the first card of the next
entry. An interrecord gap is the empty tape
space put automatically between two succ ea-

s i ve writing operations. This was acbie/led
by using SPS ( = Symbolic Programming
Systems) language for programming.

6. 12 Flow Diagram

Figure 8 gives the flow diagram. It
was tnougnt necessary to check the first
and second card of every basic entry in the
source data cards before transcribing to
the magnetic tape.

8 Read a
card
atX

Initialise

Write X
at

Z + 80
Read a
card
atX

Write X
at Z

Add 80
to Z

No

Write 1T

on
tape

Yes

6.2 Checking the Master File

It was necessary to check the master
file in order to ascertain whether or not the
source data was being transcribed in the
desired manner. The method used for doing
this was to have a dump from the master file.

6.21 Dump-out Pr ogr arnrne

The damp out programme was very
simple and was written in machine language.
in the natural language the programme consis-
ted of the following steps

I Rewind the Master tape file.
2 Read from Master file at X in

Computer
3 Type out on Console type writer

from X in the computer
4 Go to step 2
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No

Write X
at Z

Read a
card
atX

Yes

Write Z
on tape

Read a
card
at X

Figure 8

6. 22 The Dump Out

The result of this programme were
obtained on the console typewriter. A
sample of the dump out has been given in
the Appendix 2. It will be seen that this
dump resembles Ute printed page of the
union catalogue in some respects. There is
no order or sequence in the master file.

6.3 Master File Manipulation

The master file wall manipulated to
give an alphabetic, geographical and chrono-
logical indexes. The r esa lts obtained were
extremely accurate and very quick as
compared to Manual handling. Out of these
manipulations only the details of alphabetisa-
tion will be given.
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6.31 Alphabetisation Programme

With this programme the information
contained in the Master file was alphabetised.
The programme designed has been given in
Appendix 3. The programme contained about
265 machine instructions and nearly the
entire memory was used up for this purpose.
The language used for this programme was
s. P.s.

6.32 Programme Execution

For the execution of the programme
three tape units were used. The titles of the
periodicals were copied on another tape from
the master file. In principle, the entire
title of the periodicals was read and comparee
with another and the lower one was trans-
ferred to another tape. This operation was
repeated 96 times to obtain a complete
alphabetised list.

6. 33 Results

The results were available on either of
the two intermediate tapes used for alphabe-
tisation. The results have been given in
Appendix 4. These results were obtained
from the tape by an output programme.

6. 34 Output Programme

The programme for taking out the
results from the tape was written in
machine language. In natural language the
programme consisted of the following steps

1 Rewind the tape
2 Read a record from the tape at

X in the memory
3 Punch X from the memory
4 Go to step 2 if the next record is

not a record mark else stop.

6.35 Alphabetical Index

The cards punched by the computer
were the alphabetic index to the master file.
These were printed by the IBM 407 account-
ing machine. The printed copy was the hard
copy which could be used for many purposes.

6. 4 Problems

Although the experiment with its limita-
tions can be pronounced as a success, yet
the entire job was neither so simple nor so
easy as it appears. Mentioned below are
some of the problems that were faced during
the experimentation.
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6.41 Classification

Colon Classification has been used for
clasifying Union Catalogue entries. No
doubt, it is a very powerful and is the most
modern classificatory thought developed so
far, but the computer in its present state of
development is not able to work with it. This
is mainly because the scheme uses mixed
notations in one and the same array. On a
punched card an array of order n is repre-
sented in the (n+l) th column if the (BC) is
represented on column 1. This difficulty is
further accantuated by the lack of facilities
available with IBM 1620 Data Proces sing Sys-
tern for lower case Roman alphabets and five
connecting symbole used in'the scheme.

The hierarchy of digits in CC is:

,;:. 'a, b , ---y, z , 1,2, ---8, 9,A, B, ---
Y, Z. Whereas on computer it is b. )+11*-/,
(@A, B, ---, Y, Z, 0,1, ---8, 9.

It will be seen that the opposite hierar-
chy scales of digits poses a problem on com-
puter. and make s the use of Roman capitals,
and Indo-Arabic numerals in the same way
entirely unhelpful. Another effect is that
OIl the computer IAN appear later than the
Roman Capital -- sequence just opposite to
that demanded by CC. Moreover; (semicolon)
and: (colon) are not available on the compu-
ter. It is conjectured that the powerful
concepts of 'Optional facets', 'Telescoping
of arrays, and 'Telescoping of facets' are
likely to create and complicate the problem.
In this experiment these problems have not
arisen.

6. 42 Programming

The difficulties pertaining to program-
ming were not many. Most of these were on
account of lack of availability of a suitable
compiler and a suitable language.

6. 5 Solution

These problems did not hold up the
progress of the experiment. The experi-
mentation continued in spite of these pro-
blems. However, many ad hoc solutions
were arrived at and were frequently used.
Some of these are given below.

6. 51 Clas sificatory

Classificatory problem is not at all
serious so long as no sorting and sequencing

Ann Lib Sci Doc



AUTOMATION IN DOCUMENTATION

is desired by any part of the class number
and the work is confined to the 02 card. But
it became thwarting when an attempt at
geographical and chronological sorting was
made. This problem was ~ercome by the
judicious use of 'delimiters' and fixing the
facet field on the 01 cards of the source data.
The sequencing problem according to space
facet was avoided rather than solved on
account of shortage of time. Although nota-
tional difficulties of CC were not expe r ienced
for the same reasons, it was felt that proper
field fixation of facets would yield a tempo-
rary solution. A more permanent solution
to the information processing problems
would be to write a suitable compiler but
it could not be done due to paucity of both
experience and time.

6.52 Programming

The difficulties arising out of the
absence of suitable language and a compiler
were solved by using a more fundamental
language i. e. SPS or Symbolic Programming
System. Most of the deeper difficulties were
solved by the able guidance of Prof. Rabino-
witz and minor problems were solved by
discussion's with Prof. P. Purushottam -
a class fellow.

7 OBSERVATION

7.1 Speed

Conversion of basic data into source
data is essentially a manual operation. The
speed of operation is slightly higher than
that of typing an index card. The other opera-
tions are perfermed very fast by the compu-
ter except tape rewinding which happens to
be much too slow from computer standards.
However, from the manual standards these
operations are very fast. The master file
building took 3 1/2 minutes approximately.
The alphabetisation took approximately 5
minutes computer time. The printing of
results took little less than a minute. This
gives some rough ideas about the speeds
with which the computer can process non-
arithmetical or natural language data.

7. 2 Reliability

The reliability of results is entirely
dependent on the source data. Any mistake
at the source data stage is likely to be faith-
fully continued during and after operation.
In other words, the computed operations are
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extremely reliable - as reliable as the source
data for natural language data processing.

7. 3 Accuracy

The accuracy of the results depends on
the accur-acy of the source data. If the
source data is cent per cent accurate the
results are also cent per cent accurate.
Computers with high degree of precision
are available. The one used for the experi-
ment has a high degree of accuracy.

7. 4 Versatility

The experiment demonstrated the ver-
satility of the digital computer in one of the
important aspects of documentation. It
proved the value of computer in processing
the Union Catalogue data efficiently and
speedily. The computer can advanta- •
geously be used in preparing either a press
copy or master copy for printing the Union
Catalogue.

8 FUTURE

It has been rightly remarked that the
computers have initiated a new movement
a second industrial revolution. Computers
are becoming more and more available not
only for research purposes but in other
walks of life. Computer has been used in the
field of documentation in other countries.
If India is not to be taken by surprise in this
field, the time for work has arrived. The
information storage and retrieval is a very
fertile field where the computer can be
effectively and advantageously used even in
India where manpower is not so acute a
problem as in west. The high speeds of
operation with a high degree of precision and
reliability; the capacity to communicate with
the external world by electrical signals; the
capability of taking simple logical decisions;
the capacity of using large storage area on
a very compact data storage media, the high
speed selection and retrieval of stored in-
formation; and the adaptability to a wide
variety of conditions influencing the source
data, accumulation of data, the transmission
of data and the processing of data for many
purposes are likely to make computers a
very useful and very efficient tool not only
in the field of documentation but also in the
othe'r fields of data processing.

8. I Insdoc's Role

The task for Insdoc should be to contmue
the experimentation in different problems of
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docurnenta tion, The project team should test,
evolve and develop suitable methods that will
solve many immediate problems with high
speed and high degree of precision. In doing
so it should not try to change everything to
suit computer. Instead an effort should be
made to make computer do the desired thing
in the desired way. This points to the fact
that instead of working with already tested
systems, experiment must commence from
the very beginning. There is a pressing need
for proper formulation of the problem of
Information Retrieval. A reasonable in-
ference from the published literature is that
the information retrieval problem has been
frequently solved but 'never formulated. The
nature of the fundamer.tal problems that
arise in info,rmation retrieval has to be tho-
roughly investigated.

8.2 Immediate Work

Efforts should also be made to design
a translator which will suit the information
storage and retrieval problems in a neat,
elegant and speedy way.

The present programmes have. to be
refined and 'better sorting sequencing methods
have to be developed.

8. 3 Future Potentiality

This experiment has shown the way for
the future work. The master file could be
efficiently used for speedy and accurate
preparation of the following indexes to the
Union Catalogue

1 Alphabetical index to the periodical
included in the Union Catalogue;

2 Alphabetical list of participating
libraries;

3 Classified list of the participating
libraries;

4 Classified list of Union Catalogue
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5 Alphabetical subject index to the
Union Catalogue

6 Geographical list of periodicals
included in the Union Catalogue;

7 Language list of periodicals included
in the Union Catalogue; and

8 Preparation of regional and or city
catalogues from the Union Cataloge etc.

In other words by using a computer it
should be possible to publish Union Catalogue
with these indexes in a short time with mini-
mum of editorial and other time consuming
works.

8.4 Application to Procurement Work

If additional information regarding the
standard abbreviation of a periodical is added
to the Union Catalogue entry, it will be
possible to link up the document procurement
work of Insdoc. In a suitably designed
system, it will be possible to use master file
either on tape or on magnetic disc for in-
creasing the efficiency, accuracy of this
service. Some rethinking is necessary
before an experiment can be launched.
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Appendix 1

~:-':)G8JO
x DAS 81
l D55 160ilO.8MJG
Y DAC J.'
CPIGINK .02004
5TA;, RACDx

TF X+l6iJ.,Y
SF X-l
CM X+2.07071.8
BNE 5TAR T

HERE TR Z.X-I
RACDX
SF X-I
TFM ALPHA+6.Z+160
CM X+2.01072.R
BNE START

ALPHA TR Z+16U.X-l.2
AM ALPHA+6.00160.9
RACDX
CM X+2.:.J7071.8
BNE LCT
WATOZ+1
B HERE

LCT BNLCALPHA
K .02005
K .02005
H
DENDORIGIN

360007Z00500360C20J00500L4GOQI20C2762f000590027425JCOllCOOC0260009000269
2600095cn264310n~o~cr2rO~6'Ql14n02742rOOOOOO~C1149CCOl2"OOO~

DORG8CO
()OOG00080J

x
02000~C8Jl

l
0000(')'.:8800

y

OAS 81
OeOSI

DSS 1600C.800;]
16()O~

DAC I.'
ocr 0 I"'("Ie :--.I":("C:Q63

Gr'~1('0':'.1
OQIGINK .020C4

CCOOO~C964340QOCJ02~C4Z
START RACDX

C00000097637C080100500Z
TF X+16~.Y

00000009882600961CC963l
SF X-I

OOOOOGICCC320080COOJOCZ
C"1 X+2.07071.8

oooonOl01214)88C30P071Z
BNE START

OOO"OnlC24470097601200Z
HERE TR Z.X-l

COOOOOI036310800uOC800Z
RACDX

OOOOOOIC483700~0100500Z
SF X-I

00COOOI06032008COOOOOOZ

060096200964

JI0096400976

JI0097600988

JI0098801000

JIOIOOOOI012

JIOI01201C24

JI0102401036

JI0103601048

JI0104801060

JI0I06001072

Vol 11 No 4 Dee 1964

0000
1
2

90003
4

90005
6

90007
8

90009
0001
00011
R0012
00013
ROOl4
00015
R0016
00017
R0018
00019
R002
00021
R0022
00023
R0024
00025
R0026
00027
R0028
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I r r ,
TFM ALPHA+6.Z+160

OQOOOOI07216011140816~Z
CM X+2.07072.8

000000108414008030P072Z
BNE START

0COOOOI096470097601200Z
ALPHA TR Z+160.x-l.2

00000011083108160008002
AM AlPHA+6.00160.9

0000001120110111400J60Z
RACDX

000000113237n0801005007

JIOI07201084

JI0I08401096

JI0109601108

JI0110801120

JI0112001132

JIOl13201144

000000114 140 0 0 0;'"
BNE lCT

0000001156470119201200Z
WATOZ+l

0000001168390800102000Z
B HERE

0000001180490103600000Z
lCT BNlCAlPHA

0000001192470110800900Z
K .02005

0000001204340000002005Z
K .02005

0000001216340000002005Z
H

0000001228480000000000Z
DENDORIGIN

JI0114401156

JI0115601168

JI0116801180

JI0118001192

JI0119201204

JI012040·1216

J 10 12160 1228

JI0122801240

0000000964
00000 l600000005004900000Z 080009600115
3600100005003600172005003600244005J03f0031600500360000000500
COOOCOOOOOOOI0203040002040608JS030909r21Q0408021610050015102006021814200Z
7041128200806142230090E172630000DOCOOCS060708090012141618151811242720242Z
8223635~0353045403632484455324~46536068465462754453627la0123456789123456Z
7890234567890J34567890JK4567890JKl567P90JKlM67890JKlMN7890JKlMN0890JKlMNZ
M8000000C00049009640P90J<lMNOPQZ LJ0039800019M900000COOOOM900036COOOO
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00029
R003
00031
R0032
00033
R0034
00035
R0036
00037
R0038
00039
R004
00041
R0042
00043
R0044
00045
R0046
00047
R0048
00049
R005
00051
R0052
00053
R0054
00055
R0056
00057
90058
00059
0006
00061
00062
00063
00064
00065

26110/64

Ann Lib Sci Doc



AUTOMATION IN DOCUMENTATION

Appendix Z

01-J *55 ,N5 + _ 05879
02 ARHANDLUNGEN,DEUTSCHEN AKADEHIE OER WISSENSCHAFTEN,BERLIN. KLASSE FUR 05879
04~1ANOWIRTSCHAFTLICHE WISSENSCHAFTEN.$ 05879
o 1-1950C$ 05879A1P1KOR lC 05879
A201RC 1950C 05879
01-H2 *73 ,M + 05268
02 TRANSACTIONS,AMERICAN INSTITUTE OF MINING ENGINEERS.~ 05268
03 FROM 59-1918 CONTINUED AS TRANSATlONS,AHERICAN INSTITUTE OF MINING AND 05268
04METALlllRGICAL ENGINEERS. /FROH 1928 ISSUED AS TRANSACTIONS OF VARIOUS SEC05268
05TIONS/$ 05268
A1P3RA 122,124,133,176,180,184-85,187-88,191,193,197 05268
A20IBAI 1932-45 05268
A301BF2/1-177,179-182,184,185,187,192,194/1-137,139-177,179-182.184-184,18705268
A4-192,194C 05268
A501PO 187-89 05268
AoR50Fl 204c 05268
A7RoR3 31-76,139,146,151,153, 163-98,208C 05268
ABR7DH 5-75,138,141,161,165,179-83,190-92,196. 05268
A9R7JFl lC 05268
R1R7JEF 184-87,190,205,211C 05268
R2S1RF 1960C 05268

Vol 11 No 4 Dee 1964 71



RAIZADA

Appendix 3

* AlPH ABET IC !>ORTING IN5DOC 200406 00005 Sw ITCH DC 5.000('.1 400411 COO05 ILC DC 5,OC001 700416 000(15 OLC DC 5.00001 1OC41'1 120no x DAS 1200e 1324419 C0180 TEMP DAS 180 1524782 oo~o 5 TAPce DC 5.02000 1724787 00')05 TAPE 1 DC 5.C2100 224792 caO'lS TADE2 DC 5.022CO 2324795 OOC~l RECr;!>I DAC 1 •• 2624800 C:lOOS FLC DC 5.00002 2930000 DOQG 30000 323(')')0034 0000(' 020('4 PROC,A K 00000.02004 3430012 34 oeooo ~2104 K ')('1000.02104 3630024 34 00000 02204 K 00000.02204 383003b 37 00419 02QOg REASA RIITO X 430048 26 24802 24795 TF FLC+2.RECDM 4230060 37 00819 02000 REA::B RATO X+400 4430072 26 00739 24795 TF X+320.RECDM 4630084 26 01139 24795 TF x+720,RECDM 4830096 32 00578 00000 SF X+159 530108 32 00978 00000 SF X+559 5230120 11 00411 0001 ArJ. ILC,OOOOI 5430132 24 00727 01127 C X+308.X 708 5630144 46 30204 01100 BH HIGH 5830156 46 30240 01200 BE EQUAL 630168 39 00579 02100 LOW WATl X+160 6230180 31 24418 00978 TR TEMP-l,X+559 6430192 49 30276 00000 B LOOP! 6630204" 39 00979 02100 HIGH WATl x+560 68:30216 31 24418 00578 TR TEMP-I,X+159 7
30Z28 49 30276 00000 B lOOP I 7230240 39 00579 02100 EQUAL WATl X+160 7430252 31 24418 00978 TR TEMP-1.x+559 7630264 49 30276 00000 B LOOPI 7830276 11 00411 0001 LOOP! AM ILC,OOOOI 830288 37 00419 02000 READe RATO x 8230300 32 00578 00000 SF X+159 8430312 26 00739 24795 TF X+320.REeDM 8630324 24 24567 00727 C TEMP+148.X+308 8830336 46 30396 01100 BH HHIGH 930348 46 30420 01200 BE EEQUAl 9230360 39 24419 02100 LLOW WATl TEMP 94'30372 31 24418 00578 TR TEMP-I.X+159 9630384 49 30456 00000 B TESfI 9830:;96 39 00579 02100 HHIGH WAn X+160 0130408 49 30456 00000 B TEST! 01 230420 39 24419 02100 EEQIJAL WATI TEMP 01 430432 31 24418 00578 TR TEMP-l.X+159 01 630444 49 30456 00000 B TEST! 01 830456 14 00411 0090 TEST! CM !Le.00090 01130468 47 30276 P1300 e.ia.•. , ""'t~~! 0112::..048034 00000 02104 PROGB K 000 0.02104 011430497 34 00000 02204 K 00000.02204 0116

RRRA RATl X 0118
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30504 37 00419 02100
30516 37 00819 02100 RRR8 RATl X+400 01230528 26 00579 24795 TF X+160.RECDM 012230540 26 00979 24795 TF X+560.RECDM 012430552 32 00418 00000 SF X-I 01.26
30564 32 :J0818 00000 SF X+399 012830576 11 00416 0001 A~ OLC.OOOOI 01330588 24 00567 0096-, C X+148.X 548 01323060-0 46 30660 01100 8H OHIGH 013430612 46 30696 01200 BE OEQUAL 0136
30624 39 00419 02200 OLOW WAT2 X 0138
30636 31 24418 00818 lR TEMP-1.X+399 014'30648 49 30732 00000 B LOOPO 0142
30660 39 00819 02200 OHIGH WAT~ X+400 0144
3C672 31 24418 00418 TR TEMP-1.X-1 014630684 49 30732 00000 8 LOOPO 0148
J0696 39 00419 02200 OEQUAL WAl2 X 01530708 31 24418 00818 TR TEMP-1.X+399 0152
30720 49 30732 00000 8 LOOPO 0154
30732 11 00416 0001 LOOPO AM OLC.OOOOI 015630744 37 00419 02100 RRRC RA Tl X 0158
30756 32 00418 eoooo SF X-I 016
30768 26 00579 2.4795 TF X+160.RECDM 016230780 24 24567 00567 C TEMP+148.X+148 016430792 46 30852 0110e BH HIGHO 016630804 46 30876 01200 BE EOUALO 016830816 39 24419 02200 LOWO WAT2 TEMP 0173082/\ 31 24418 00418 TR TEMP-1.X-l 017230840 49 30912 00000 B TESTO 0174
30852 39 00419 02200 HIGHO WAl2 X 017630864 49 30912 00000 B TESTO 0178
30876 39 24419 02200 EOUALO WAl2 lEMP 01830888 31 .24418 00418 TR TEMP-1.X-l 018230900 49 30912 00000 8 TESTO 0184
30912 14 00416 0090 TE5TO CM OLC.00090 0186
30924 47 30732 01300 A'-P"",, BL

~~~~0090
0188

30936 14 24800 0090 f~Ta. 019
30948 47 30972 01300 8L SAN 019230960 48 00JOO 00000 H 0194
30972 14 00406 0002 BAN CM SWITC •.••00OO2 019630984 47 31008 01300 Bt. CHANGE 019830996 46 31176 01200 BE ALTER 0231008 26 30515 24792 CHANGE TF RRRA+l1.TAPE2 02 231020 26 30527 24792 TF RRRB+I1.lAPE2 02 4
31032 26 30755 24792 TF '<RR'I;:+11.TAPE2 02 6
31044 26 30635 24787 TF OLOW+I1.TAPEI 02 8
31056 26 30671 24787 TF O•.•.IGH+11.TAPE1 02131068 26 30707 24787 TF OEQUAL+11·TAPEI 0212
31080 26 30827 24787 TF LOWO+II.TAPE1 021431092 26 30863 24787 iF "IGHO+l1.TAPEl 0216311 04 26 30887 24787 U ~U4t:0+ 11. TAPE 1 021831116 11 00406 0001 ! H-t;~0(10tPo:i. 02231128 11 24800 0001 AM FLC.OOOOI 0222
3 J 140 ;36 24796 00100 RNTY F C-4 Ot!~4
31152 16 00416 0001 TFM OLC.OOOOI 0226

B DROGB 0228
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31164 40 3::480 000':0
311 70 26 30515 24787 AL TER TF ~RRA+ll.TAPEI 023
31188 26 30527 24787 TF ~qRB+ll.TAPEI 0232
3120'" 26 3::755 24787 TF '<RR(+ll.TAPEl 0234
3121? 26 30635 247'12 TF :::LOW+ll.TAPE2 0236
31224 26 31)671 24702 TF OHIGH+ll.TAPE2 0238
31236 26 3~7r.7 24792 TF :::ECUAL+ll.TAPE2 024
31248 26 3C827 24792 TF LOWO+l1.TAPE2 021t2
3)260 26 30887 24792 TF EQUALO+ll •TAPE 2 0244
31272 26 30863 247'12 I~ ~1~0+ 61. TAPE2 0246
31284 12 00406 OOCI WI C'. do~O'f"" 0248
31206 11 24800 00.Dl AM FLC.OOOOI 025
31308 16 00416 bOOl TFM OlC.OC"OOI 0252
31320 49 30480 00000 B PROGB 0254
30000 DEND PROGA 0256

00406 *SWITCH 00411 ILC 00416 OlC 00419 X 24419 TEMP
24782 TAPEO 24787 TAPEI 24702 TAPE2 24795 RECDM 24800 FLC
30000 PROGA 30036 READA 3001-0 READB 30168 LOW 30204 HIGH
30240 EOUAL 30276 LOOPI 302b8 READC 30360 LLOW 30396 HHIGH
30420 *EEOUAL 30456 TESTI 3041'0 PROGB 30504 RRRA 30516 RRRB
30624 OlOW 30660 Or-IGH 306"6 *OEQUAl 30732 LOOPO 30744 RRRC
30816 LOWO 30852 HIGHO 308"6 *EQUALO 30912 TESTO 30972 BAN
31008 *C"ANGE 31176 ALTER Z
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Appendix 4

02 ABHANDI.UNGEN .DEUT SCHEN AKAr'EMIE DER WI SSENSCHAFTEN .BERLI N. KLASSE FUR 05879
02 ~BSTRACTS OF PUBLISHED PAPFRS AND LIST OF TRANSLATIONS. ICOMMONWEALTH 31
02 AERONAUTICAL JOURNAL. IAER0NAUTICAL SOCIETY OF GREAT BRITAINI.S 02566
02 ANNALEN DER PHYSIK.S 01615
02 ANNALES DE PHYSIQUE.S 016 6
02 ~NNALES DES SCIENCES NATURFLLES. ZOOLOGIE ET BIOLOGIE ANIMALE.S 07022
02 ANNALI, SOCIETA AGRARIA DT TORINO.S 05823
02 ARCHIVES ROUMAINES DE PATHrL1GIE EXPERIMENTALE ET MICROBIOLOGIE. IBUCHA08189
02 ARC~IVES,INSTITUTSPASTEUR r.INDOCHINE. (INSTITUT PASTEUR DE SAIGON AND 0853
02 3ACTERIOlOGICAL REVIEWS. IrOCIETY OF AMERICAN BACTERIOLOGIST).S 04785
02 bELL SYiTEM TECHNICAL JOUR~AL. (BELL TELEPHONE LABORATORIES)S 03218
02 6ERICHT.SENCKENBERGISCHE NATURFORSCHENDE GESELLSCHAFT IN FRANKFURT ON 04446
02 BIMONTHLY BULLETIN, AMERICAN INSTITUTE OF MINTNr, ENGINEERS.S 05269
02 3IOC~EMISCHES CENTRALBLATT.S 03585
02 ~RITjSH JOURNAL OF OPHTHAL~OLOGY.S 0864
02 ~ULL~TIN,CENTRAL BUILDING PESEARCH INSTITUTE.S 02162
02 BULLETIN,SOCIETE CHIMIQUE rE PARIS.S 03343
02 5ULLETIN,SOCIETE MATriEMATlruE DE FRANCE.$ 00731
02 CHAL~ERS TE<NISKA ~OGS<OLAr HANDLINGAR. (=TRANSACTIONS,CHALMERS UNIVER 01934
02 CHE •••ICAL REVIEWS. IA"ERICAt' CHEMICAL SOCIETY).S 03419
02 CHEMISCHE FABRIK.I=ZEITSC~rIFT DES VEREINS DEUTSCHER CHEMIKER TElL B).S03653
02 COMMENTARII MATHEMATICI HEI vETlCI.$ 00814
02 DESIGN AND WORK.$ 02645
02 COKLADY, ROSSISKAIA AKADEv'IA NAU~ (AKADEMIIA NAUK SSSR. I. LENINGRAD.s00375
02 ENGINEERING. LONDON.$ 019 9
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