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1 Scope of the Paper

This paper presents a report og an experimental
and pilot project on a computer-based SDI service
wing COBOL software developed at the Documen-
nti>n Research and Training Centre, ISI, Bangalore.
The studies were carried out in the Indian Institutc
of Seience, Biochemistry Department (IISC) and the
Bharat Heavy Electricals complex (BHEL). In
BHEL, the SDI service is no wan on-going project.

! User Interest Profile

A spccimen of the worksheet used for prepa-
nng user intercst profiles (UIP) is given in Appendix A.
Each of the six scientists in the IISC included in the
project were interviewed by one of us (HI) in filling
the UIP workshect. At the outsct, the scientist was
spprised of the project, the objective of SDI scrvice,
as advantages etc. The dialogue that followed helped
10 specify the interest of the scientist, the types of
documents he desired to have etc.

In the case of the BHEL units (about 10 of
the units located in different parts of India participated
w the project) the infermation scientist in cach unit
met with the uscrs for filling in the UIP proforma.
fn the cxperimental stage, the filled-in profile work-
sheots were received by DRTC for further processing.

3 Document Description (Document Profile)

For the IISC pilot study, current issues of some
15 periodicals covering biochemistry and other related
weas were scanncd and about 60 papers selected.
The BHEL units had earlier agreed on a list of about
150 periodicals and each selected 10-15  titles for
wanning and sclection of papers. Other documents,
such as technical report, thesis etc were also selected
for inclusion in the data base. To facilitate the adop-
tion of a uniform cataloguing procedure for the selected
documents, document description worksheets were
designed and used by the units. A specimen of this
worksheet is given in Appendix C.To begin witha
separate workshect was used for cach type of document.
However, it was later pointed out that all the data
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elements for the different types of documents could be
enumerated in onc workstect as is being done in the
INIS or AGRIS worksheet, It was also agiced
that the choicc and rendering of tke different data
elements in an cntry should conform to accepted
standards such as the Classified Catalogue Code
(= CCC) and the [Indian Standard for Biblio-
graphical References  (3). The following additionat
guidelines were given:

1 Mention class number, if used.

2 Subject vocabulary control (selection of appro-
priate discriptions etc) may be obtained using the-
sauri such as TEST, MeSH ectc, as applicable or an
appropriate faceted scheme for classification.

3 Group the descriptors to repicsent each of
the relevant subjects discussed in the document.

In the experimental stage, the filled in document
worksheets from the IISC and BHEL were received
by DRTC for further processing and creation of the
data base.

After the initial experiment and a workshop
to expain the whole operation and future possibilities,
the SDI operation is now being done at the BHEL,
R&D Unit, Secunderabad, which receives the inputs
{orm the different BHEL units, in collaboration with
the Ramachandrapuram unit in Hyderabad which
does the computer processing of the inputs to obtain
the SDI output listings.

4 Vocabulary Control and Search Strategy
40 Neep FOR CONTROLLED YOCABULARY

The Fcature Heading, that is a systematized string
of descriptors, is obtained from a system for vocabulary
control such as a thesaurus or a scheme for classification.
The Featurc Heading allows the user of the computer-
based system — by specifyihg a precise set of subject
terms — (o obtain only those records which are rele-
vant to hisfher query, Needless to say, the terms
selected by the indexers must adequately repiesent
the subject treated in the document. In addition, the
person who receives the query from a user must
know how to translate the users query into a meaning-
ful formulation of the query acceptable to the system
using the system for vocabulary control.
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41 ANALYSIS OF UIP

Some reference sources in the arca of biochemistry
were read for the purpose of understanding the scope
of the subject.

The keywords from the statementin UIP and
also from the articles cited in UIP were picked up.
The keywo:ds furnished by the users were also studied.
TEST and MeSH were used for the purpose of voca-
bulary control. In the case of synonyms, one of the
terms was chosen and consistently used. For example,
Vitamin E was used instcad of Tocopherol. The
descripto:s were then listed and assigned an Alpha
Code and Term Type. The design of the profile
coding sheet and a specimen copy of the analysis of
subject with search exp.ession is illustrated in the
Appendix 92,

42 FORMULATION OF SEARCH EXPRESSION

From the narrative statement of the user’s requile-
ment and dialogue with the user whenever possible, the
exact requirement of each uscr was identified. Szarch
expressions were then formulated for euch profile,
using Boolean operato:s.

For example, a uscr may be interested in the
Chemical methods, especially the spectrephotcmetric
method, of estimation of Vitamin E, bus not the bio-
logical method. Info mation analyst now picks up
the mnecessary desciiptors fiom the statcment of the
subject, and cited articles. Then using the thesaurus,
gels the standard terms and lists out as follows:

A Vitamin E

B Chemical

C Method

D Spectrophotomet ic

E Estimation

F Biological

The required search expression is:
(E+{(B+O*(D+0ON—(F+0C)

Details rega-ding the ca-d design for search
expression are discussed in the earlier reports (2, 7).
An example is given in Sec 92.

421 Steps in Formulating Search Expression

The following steps a-e involved in formulating

search expression:

1 Collect user profile. An efficient way of collect-
ing user profilc is through personal inter-
action between info:mation analyst and user.

2 Analysis of user p-ofile — pickout relevant

desc:iptors

Assign term type and alpha code (2,7)
Formulate scarch  expression using the
Boolean combination of logical connectors—
AND, OR and NOT.

& w

43 SEARCH METHODOLOGY

The search expression is Sec 42 is similar to
any a-ithmetic expression of High Level Programming
Language, such as FORTRAN, COBOL, etc.
Therefore Boolean operators instead of arithmetic
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operators can bo used and Polish notation is helpful
to processing the search expression.

Polish notation is used to represent arithmetic
o; logical expressions in a manncr which specifies
in simple and exactly thc order in which operators
are to be evaluated. In Polish strings, no paren-
thesis is nceded. In this notation, the operators
come immediately after the operands. Therefore,
sometimes it is called suffix or post-fix nctation. For
example, A*B + C as AB*C+ and A* (B -+ C/D)
as ABCD/+* etc.

Scarch expressions in Polish notation can he
evaluated by a single left-to-right scan with the aid
of a stack. The stack will hold all the operands which
have been scannzd or produced as the result of some
operation, but not used. The system starts with
the left most symbol, process it and go to the
symbal on its right, process it, and so on.

All the operandsand operators in a Search Ex-
pression need not necessamsily be processed. It
depends upon the value of the operand and operator.
For example, let us consider the Scarch Ex-
pression A - (B*C). The required Polisk nota.
tion is ABC*+. In this cxpression, suppose the
value of B is I, it is not nec.ssary to find cut the value
of opecrand C. Also, if the value of BC* is Zero,
it is not necessaty to search A, as we requite A and
(B*C). Therefore, a well defined system for skipping
off sub-trecs in searching a tree structure info; mation
results in saving computer time and money. [
may be noted that such provision is built into the
systems developed at DRTC. Polish notations arc
processed using the technique of Recursive Program-

g.

While searching it is p:cferable to take into
consideration of Facet Stiuclure of the Subject
Heading String.

431 Facet Structure

The structure of a subject formulated on the basis
of facet analysis can be used conveniently for
achieving economy in search time. Based on Ranga-
nathan’s General Theory of Library Classification
it is possible to identify different facet structures.
Therefore, search can be restricted to one of these
64 different facet structures. This is derived on the
basis of occurrence in combinations to six different
facets.

Assuming that the data base adopts a faceted
scheme for arrangement of files, the 64 different
facet stiuctures may be conveniently used lor
retrieving, provided the user or the computer solt-
ware system is able to specify the specific facet
structure. However, facet structure need not necese
sarily be incorporated.

44 DATA Basg aND OuTPUT
The printed form of data base and output have
been published in earlier reports (2, 7).
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§ Program Description
SA  PROGRAM |
Name of the Program:
Calalogue
Acronym: CORC
Author: I K Ravichandra Rao
Date of Curreat Version: 24 June 1975

Computcr-Readable

341 Purpose

The purpose of this program is to create a Machine
Readabls Bibliographical Data base. The prog-am
can dlso be wsed for retiieving the references by
specifying a precise data element, such as Call Number,
Subject term.  Autho:'s nmame, Title, Edition and
Volume statement, Place of publication. Publisher,
Date of Publication, and Language of document.

5A2 Input

I The input entries for CORC are prepared by
punching cach of the entries on a standa'd 80-column
card.  An cauy can have a maximum of six punch
cards. However, with slight modification in File
Description  of  Input-Output  Section in  Source
Progiam, an entry can use 4 maximum of 24 punch
cards. The number of characters used in an entry
varies with cach document and therefore, it is prefe-
rable to punch continously the characters in cach
entiy using continuation ca'd, wherever nccessary.
The Sections in vach cntry were separated from cach
other into ficlds by a Hash mark () or virgule (/).
Hash mark is used when Scction is printed in sepa-
rate lines. For example. Call Number and Featurc
Heading arc to be printed in the independent lines
and therefore hash  mark should be used as field
separator between them.  But title stalement is 1o be
printed as coatinuation o author statement in such
a case, @ virgule may be used as a field separator
between the two fields.

2 The characios in
continuously in columns | to 76.
78 arc used Tor punching alphanumeric

an entry are punched
Columns 77 and
Document

Number.  Columns 79 and 80 are used for punching
a Scrial Number in the continuation cards
for an enty. The first character in a Lzading Scclion

must be either spice or virgule or any other symbol
developed to denote bibliogiaphical level. A specimen
copy of the nput is given in Sec 94.

3 The Last Card of a set of cards is identified
by placing immediately ofter it a card in which an
asterisk is punched in each of the first four columns.

SA3 Oupt

I The output file from CORC is a magnetic
tape file called TESTDATATAPE. The access mode
and file organisation are sequential. It contains
exactly four bibliographical records per logical record
or block. Each logical record is 2048 characters in
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length. The output may be obtained on on-line
printer, whenever neccssary.

2 The tape file called TESTDATATAPE may be
organised into ascending or descending sequence accord-
ing to the ordinal value of Call Numbers, that is, in
the classified sequence by using manufacturers soft-
ware for sorting the tape file.

3 Using the program CORC Scquence Numbers
may be assigned to the recordsin TESTDATATAPE.
This requires an additional scratch tape. The output
tl'ﬂIeLgom CORC is again a tape file called CORC1975

Data format of the tape file is given below.

Table 1. Data Format of the Output File
No of | Charac- )

SN | charac- 1er Description Remarks

ter position

(a) (b} () O] (c)

1 4 03 Record length  The characters are
in binary form

2 4 47 Sequence number —do—

3 2 8- Ordinal valuc of The characters are

Call Number in numeric form

4 1 30 Facet structure  The character isin
binary form

5 24 31-54 Tags ~—do.—

6 456  55-510  Main entry The characters are
in alphanumeric
form

7 J 1} Last character  The character isin

alphanumcri; form;
ilsvalue is “5”

544 Procedure

~ The procedure is simple and uses many
times the principle of Push-Down Stack. To begin
with, control cards are read. There are four control
cards including the Last Card.  The flowchart for
creating TESTDATATAPE is given in Sec 95 (10).

5A5 Retrieval Part of CORC
The input to the program CORC: Retricval

Part, consists of the Machine Readable Bibliographic
Database called * CORCI975FILE® and the Query
on Punch cards.

2 Each Query is punched on a standard
80-column card. Table 2 illustrates the design of
the punch card.
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TasLE 2. Card Design for Punching Query on Punch Card

RAVICHANDRA RAO AND HEMALATHA IYER

5B21 Card Design Type 1
This is designed to punch user’s name on punch

Cha- card. The user’s name can be punched from Col 1
SN cht:r:‘;- racler | neceripti Remark to 80. The user’s name card should be preceded
ters | Gion by a Control Card.
on
5B22 Card Design Type 2 .
@ & © @ © There may be a maximum of 26 cards having the
card design of typo 2. The cards should be followed
1 1 1 Bibliographic Punch either A or B or by a Last Card. The Card Design Type 2 is given
level C eic, depending on the below.
2 1 3 Dumbdd A Lediog Sections
ta fie = ection ; N
identifier B=Subj€lcntg'l'eln‘ll? d TasLe 3. Card Design Type 2
(Tags) 3C = Arqllhor -
= Tille;
—Edition N of |Charac-
B Filaion; Vol siatement SNI cha- | ter | Description Remarks
F = Publisher; * | racters | position
g=l&ate of
= nguage
31 s Punch 00l Facet struc- @) | ®) | © i @ l ©
ture is punched in 7th
4 1 7 Fecotstruotwe V™
acet structure d, :
s 40 9 Dataclements Maximum 40 charace 1 1 3 Term Type s“sxﬁmz Table 2
ters : 2 5 Alpha Code

3 In the Retricval Part of the program, output
file is on-line printer. If there is no document for a
given query, the message ** NO DOCUMENTS ARE
AVAILABLE " appears at on-line printer.

546 Flow Charts
S The Block Diagram of CORC is illustrated in
c 95,

5A7 Sample Input

| The sample input for CORC to create a biblio-
graphical data base, including the control cards, is
illustrated in Sec 94.

2 The sample input of CORC, Part 2 — Retrieval
program — is illustrated in Sec 941,

5B PROGRAM 2
Name of the Program: Selective Dissemination
of Bibliograhical Information

Acronym:
I K Ravichandra Rao

Author:
Date of Current Version: 2 July 1975

5Bl Purpose

The purpose of this program is to retrieve docu-
ments from Machine Readable Bibliographical Data-
base for a given Search Expression.

582 Input

1 The input to the program consists of Machine
Rexdable Bibliographical Data base, called CORC
1975FILE and query on punch card, For punching
Query on punch card, four card designs were deve.
loped as given below;

100

7  Data Element Maximum 40 charac-
ters

5B23 Card Design Type 3

There is only one card having the card design
type 3 per search expression. This card provides
information regarding bibliographic level, and Facet
Structure, if any, see Table 3.

TasLE 4. Card Design Type 3

Nof | Charac-
SN | cha- ter Description Remarks
racters | position
(@) (b) | (©) (d) ©
1 1 1 Bibliographic Punch A or B
2 1 3 level etc depending on
bibliographic level.
3 1 s Facet Punch 0 if Col 3

structute s blank

5B24 Card Design Type 4

There is only one card having the card design
type 4 per Search Expression. This card contains search
expression as discussed in Sec 42. The Last Character
in the Search Expression should bc the hash mark.
Search Expression should be punched from Col |
onwards. This card should be followed by a Last
Card if there is no Search Expression to be processed;
otherwise, cards having card design types 3 and 4
are to be repeated,
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5B25 Control Card

As mentioned earlier, control card should pre-
cede the card having card design type 1. However,
if there are more than one user's query for p:ocessing
it is sufficicnt to provide only one Control Card and
it should be preceded by the first card having card
design Type 1.

Control Cards provide some control information
and also few literals such as “§", “H# ", “£", ctc.
Control information is used to identify the last charac-
ter of descriptors or Kernel Terms in Feature Heading
Section. These characters may be comma, semi-
colon, colon, single inverted comma, double inverted
comma, dot, hash mark, virgule, etc. Gencrally,
hash mark is used as the last character in the Feature
Hclading. Card design of the Control Card is given
below.

Taste 5. Card Design of Contro) Card

‘Number Charac-

SN | of cha- ler Description | Remarks
racters | position

@ | l (c) (d) (©)

1 2 1-12 2Zero's

2 2 20-21 One’s

3 1 24 Zero

4 3 29-31 Zero's £

5 1 32 One’s

6 8 65-73 Literals Punch " = 8

I'be+ —,,

Note.—To punch control information, select the
field separators used in the Feature Heading Section,
as discussed above. Find out the ordinal value of
the Field Separator in ICL 1900 series. Add 1 to
the ordinal value. Then punch zero in the corres-
ponding column (punch | if the field separator is the
last character in Featurc Hcading Section). For
example, consider the field separator: comma. The
ordinal value of comma is 30 in ICL 1900 serics. So
punch zero in the 3ist col.

Thus, a Query of single user requires several
cards having card designs as indicated above. The
sequence of these cards is as follows:

1 Control card;

2 User's name card: Card design Type {;

3 Profile words on cards: Card design Type 2:
(There may be a maximum of 26 profile
words on 26 different punch cards);

Last ca-d (having 4 asterisks in col | to 4);

Search Expression: Card design Type 4;
(Cards as discussed in Steps 5 and 6 may
be repoated if there is any more query of the
same user);

=¥ 8
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7 Last card (having 4 asterisks in col 1 to 4);
and (Cards as discussed in steps 2 to 7 may
be repeated if there is any other user’s

query);
8 Last card (having 4 asterisks in col 1 to 4).

SB3 Ouput

The output file from SDBI is taken on-line printer.
Search Expression is processed and if the value of the
search expression is true, the corresponding Biblio-
graphic Record is printed on on-line printer. If the value
of the soarch expression is false for all the Biblio-
graphical Records in CORCI97SFILE then a message
“NO DOCUMENT"™ appears on the printer.

5B4 Procedure

1 The program reads a Control Card and user’s
name card. Then it reads cards having Card Design
Type 2. After reading the Last Card, that is, imme-
diately after reading all profile cards, it reads cards,
having card Design Type 3 and 4. Provision is made
in the program to get the printed list of complete set
of Query Cards except Control Cards.

2 Information on cards having Card Design
Type 2 is stored in Working Storage Area callid Q-
TERMS. Q-TERMS consist of 27 fields. In the
first field, information on card having the card
design type 3 is stored.

Scarch Expression is stored in the Working
Storage Area called STC.

4 Szarch Expression is converted into Polish
Notation and stored in the Working Storage area
called POL.

5 Polish Notation is then processed. To pick
up the relevant profile word from Q-TERMS, table
look-up procedure is adopted. For example, if the
operand is E, the binary value of 31 will be sub-
tracted from 37 which is the binary value of E in
ICL 1900 series. Now, the 6th field of Q-TERMS is
referred. In the 6th field, the 3rd subficld, that is,
from 7th character, gives the profile word. Then,
using the Ist subficld of the 6th field in Q-TERMS,
Term Type may be obtained to pick up the relevant
data element from the bibliographic record. After
picking up the data elements to be matched, the com-
puter matches the two data clements. If the match is
perfect, the value of operand is true; otherwise, it is
false.

SB5 Flow Chart
The Block diagram of SDBI is illustrated in Sec 95.

5B6 Sample Input
The sample input (only query on punch cards
including control card) is illustrated in Sec 942,

6 Operafing Procedure
6A ProGgrRaM CORC

1 Ths program is compiled, loaded and
executed. After the compilation, the object program
101
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may be dumped on punch cards. Then, next time the
program is run, the compilation step may be omitted
and the binary file, which is on cards, may be loaded
directly and cxecuted.

CORC, when executing, reads the data base from
punch cards. [t outputs on to the magnetic tape.

To begin with, the following message will appear
on the console typewriter:

DISPLAY—ON 1, IN CASE OF RETRIEVAL

HALTED 0!

Note—If the program js used to create a data
base, type GO and press the ACCEPT key on the
console typewriter. The following messege will then
appear on the console typewriter:

DISPLAY—ON 15, IF CORC ON PRINTER

DISPLAY—OFF 15, IF CORC TO BE CREATED

DISPLAY—ON 23, IF SN TO BE ASSIGNED

HALTED 02

Note.—(a) If program is used to creatc a data
base, type GO and p-ess the ACCEPT key on console
typewriter. It requires a scratch tape. The output
file name is TESTDATATAPE.

(b) If program, ie., used to assign the sequence
number to bibliographical record, switch 15and
switch 23 should be made ON through console type-
writer. Load CORCI975FILE and a scratch tape.

(c) At any stage, if the program is used to print
on on-line printer, switch 15 should be made ON
through console typewriter.

(d) After creating a data base on tape, called
TESTDATATAPE, a m:ssage appears as follows:
DISPLAY—SORT THE TESTDATATAPE

DISPLAY—LOAD THE PROGRAM AGAIN

HALTED 03

Then, using the control cards, sort the tape file
and load CORC for assigning sequence numbers to
bibliographic record. It requires a scratch tape.
The outpat file name is CORCI975SFILE.

() To begin with, if the switch 1 is on, then
program requires a data basc called CORCI975
FILE and Query cards as is discussed in Sec 5A91.

(f) The message “PROGRAM IS WRONG™
may appear while 1unning the program. This
implies data field tags are not numeric and ther=fore,
program may have to be suspended.

6B Major STEPS OF OPERATING CORC
6Bl Creation of Data Base
1 Reading control cards—four control cards
are read. Fourth card should contain four
asterisks in the first four columns.

6B2 Reading Catalogue on Cards (A sciatch tape is
required)

2 Computer reads the first card of the catalogue
entry.

3 Converts the class number into its ordinal
value. It converts only the first 9 digits
and ignores other digits. However, all the
digits of the class number are stored in record
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and may be used for the purpose of retricval.
Ordinal value is stored in OVALUE. This
information is used for the purpose of
sorting the tape file.
4 Reads other cards of the same catalogue
entry. Herein, it assembles other cards and
thus, formulates a record. Mcanwhile, it
also constructs a facet digit and stores it in
rccord.  Facct digit is stored in the area
calied FACEfip (For detailed flow chart
for formulating record rcfer article in Library
Science. 5; 1968; Paper Q).
Wiite record on tape. The above sieps 2-4
are repated for all catalogue entrics on cards.
Print out of the Daic Base may Be obtained
by operating the switch 15 to ON status.
Sort the tape.
Read and excute the program (CORE).
Operate the switches [5 and 23 to ON status.
Herein each record is assigned a sequence
number,  OQuiput is available on maghetic tape.
File name is CORC 1975 FILE.
9 Printout of the sorted filc may be obtained
operating the switch 15 to ON statust,

W~ O W

6B3  For Retrieval using CORC

10 Loud and execute the program CORC. Ope-
rate switch 1 to ON status.

I1 Reads user name card. (Punch user name
from first column; only one cardis permissible).

12 Read query card. (Card design is given in
the manual) (Table 3). If the 1 is space.
entirc data base is scarched, otherwise only
particular type of records arc searched, and
in such cases, code for particular record should
be punched in col 1.

13 Tag, which is available in col 3 of the Query
Card is used for picking up the corresponding
data clement from the record. and then it is
matched with Data Element from the record.
and then it is matched with Data Elemenis
given in Query Card. If perfect match exists
between the two, the bibliographical record is
printed on printer. A user may provide
several query cards. At the end of the Query
card of cach uscr, Four asterisks card should
be loaded, and at the end of the process two
Fowr asterisks card should be loaded, con-
secutively.

6C PrOGRaM SDBI

The program is compiled, loaded and
excuted. After the compilution. object progrum
may be dumped on punch card. Then. next time the
program is run, the compilation stcp may be omited
and the binary file whick is on caids. may be dircctly
loaded and executed.

SDBI, when exccuting reads the data base from
tape file called CORCI97SFILE. [t outputs on o
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online printer. Also it requires control card and
query cards as discussed in Scc 5B6.

The message ** PROGRAM IS WRONG ™ may
appear on consolc typewriter which implies either
search  expression  or control  cards are wrong.
Therefore, program may huve to be suspended. How-
ever, on comtinuation of cxccuting the program,
by giving the commiand GO through conscls type-
wrter, program will write " NO DOCUMENT ™
on on-line print:r and start procissing the next
query, il any.

6Cl  Steps involved in SDBI
(This supplements the information given in

background material).

I CORCI975FILE is the input for SDBL

2 Loud uand exccute the program SDBI. It

reads the control cards. This card gives
information regarding the indicator digits and
literals {only one card).

3 Reads user name card (only one card). After
reading this card information is printed on
the feft side of the top of the page.

Reads profile cards. Muximum of 26 cards.

A single scarch expression is read. It s

converied into Polish  Notation.

6 Polish Notation is processed (using recursive
programming technique) for each record.
If tie value of the Polish Notation for a
given record is True, thatis I, record is piinted
on printer.

7 Al the end, another search expression is read,
if any, and procedure as given in Step 5 and
6 arc repeated.

8 At the end of reading all the search expres-
sions for a given user, another ussr name
card is read and procedure is repeated as
given in Step 2, 3, 4, 5, 6 and 7.

9 At the end of the process load the Four
Asterisks card.

.

6D IMPLEMENTATION

The programs are written in COBOL language
and were implemented on ICL [901-A computer,
with memory size 16K words, 4 bytes per word.
6 bits per byte or onc character per byte. The follow-
ing peripherals were used:

I ICL 2105  Card Reader

2 ICL 1920  Card Puncl

3 ICL 2405/2 Line Printer

4 ICL 1971 Magnetic taps; at least 2 tape
units arc necessary

5 ICL 282l Magnetic disc (twin exchangeable

disc store ; two units)

7 Steps Involved in Design and Implementation of SDI
Services
7 Jop A: User PROFILE
| Identifying uscr for profiling. A dialogue
between user and information analyst is helpful.
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2 Assign descriptors for user profilz. This also
involves assigning term type, alpha code, and
formulation of search expression.

3 Checking and verification of steps 1 and 2.

4 Punching and verification of user profile.

72 Jos B: CREATION OF DATABASE

5 Identifying subjects of interest of users.

6 Scanning of publications such as articles in
periodicals, technical reports, standards, ete.

7 Filling up of worksheet, writing bibliographical
description. This involves classification/in-
dexing of documents assigning descriptors
to cuch document,

8 Checking and verification of steps 6 and 7.

9 Punching and verification of bibliographical
description.

10 Transfer the input on to magnetic tape. File
name is TESTDATATAPE.

11 Sort the tape and thus filc Name of the
sorted file is TESTDATATAPE.

12 Assign the sequence number to each biblio-
graphical record. Output file name is CORC
1975FILE.

73 JoB C: MATCHING
13 Matrching data basc with user profile,

74 Jop D: NOTIFICATION
14 Despatch the result to user.

75 Jop E: FEEDBACK
15 Feedback from tke user. Some the above
steps are to be repeated, if user is not satisfied.
This may involve apdating the user profile
as well as database.

76 JoB F: MAINTENANCE
16 Updating both user profile ane Data base
17 due course, develop a manual, which should
cover time analysis, job analysis and cost
analysis.

8 Conclusion

The computer programs used in the experimental
study envisaged a batch processing information system.
In batch processing. the user cannot have direct access
to the data base. The query is delcgated to an infor-
mation analyst. However, recent developments have
shown that on-line systiems can be used in a aon-
delegated search modc—that is, the user of the system
is able to undertake productively the literature search
without the interference of the information analyst,
thereby avoiding the problems of misinterpretation
and miscommunication. In the near future, when
on-line facility becomes operative in the country,itis
cssential that the planner and manager of information
systems take cognizance of it.

Therefore, with suitable amendments for the
programs developed at DRTC, an on-line real time
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Information Storage Retrieval and Dissemination
Sy cen be impl ted in the library which has
access to on-line facilities.

Programs are to be suitably amended so
that truncated words such as *NAL®, LIPID”,
*CHEM®* etc. may be used for retricving purposes.
Such provision increase the recall of the systems.
Also, it would takes care of the variation in
spellings. Programs are to be suitably amended
to accommodate more than 26 profile words for
each profile.

In the pilot study, an attempt was made to
resent a budget for computer-based SDI services
'or the scientists in the Department of Biochemistry
at the Indian Institute of Science. For the purpose
of estimating the budget, it was assumed that
the system may process about 20 UIP each having
about 5 scarch expressions. Also, it was assumed
that the data-base will have approximately 6,500
bibliog-aphical entries which cover about 50 perio-
dicals in the area of Biochemistry. It was thenestimated
that the cost of computer-based SDI scrvice would
bs approximately Rs, 80,000 per annum (l,2). But
in the case of BHEL it may be noted that it costs
approximately Rs. 57,000 per annum aud this would
be shared by about 10 units in the complex.

It is fairly clear that even if onc takes a more
:ssimistic view and the assumptions made in esti-
mating the budget might have erred on the conservative
side, there seems to be substantial cost benefit in
the computerbased SDI services.

Part of the cost of services can be collected by
circulating the dara base to other libraries at a rea-
sonable price.

The use of standards (4, 5, 6, 9) such as MARC,
INIS, CAN/SDI, etc, wherever possible, will certainly
increase the efficiency of the systems and therefore,
cost benefit. The programs are available at DRTC.
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COMPUTER-BASED SDI: COBOL PROGRAM

APPENDIX A: SPECIMEN COPY OF USER INTEREST PROFILE

91
- FOR IISc STUDY
(M-PAPER)
USER INTEREST PROFILE
(Please fill in by typing)
Page No. 1 of Profile No.l

1 Name .- - Prof H C Cama
Z Department .. .. Biochemistry
3 Field of Study .. .. Fat-soluble vitamins
4 Please state the specific subject on which you require information

1 Chemical method of estimation of Vitamin E

2 Distribution of Vitamin E in body fluids

3 Its role in membranes

4 Anti oxidant properties of Vitamin E in normal and diseased conditions
5 Please furnish the keywords of the topics of your interest

Vitamin E, Tocopherol, Biological membranes, Vitamin E deficiency and

Thrombosis, Antioxidant, Spectrophotometric methods
6 Please state any particular aspect(s) of subject interest on which you do not

require information

Biological methods of estimation of Vitamin E

7 Please mention the name of any particular author whose works you are inte-
rested in

J a Lucy, Anne Morday, Nofstad I, L K Bjornson
8 Please state the titles of journals you generally read for getting the information

1 Journal of Lipid Research 3 J Chemical Investigation

2 Lipids 4 Circulation
9 Please give below titles of articles/reports which are relevant to your subject.

(Not more than two)

1 KAYDEN (H J), CHOW (£ K) and BJORNSON (L K).
Spectrophotometric method for determination of tocopherol in red
blood cells. (J Lipid Res. 14;1973;533).

2 Comparison of exchange of tocopherol and free cholesterol between
rat plams, lipo proteins and erythrocytes by C.K Bjommson,
C.Grieskowskie and H J Kayden. (J Lipid Res, 16519755 39)»
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USER INTEREST PROFILE
(Please fill in by typing)

Page No. 2 of Profile No.1
State your search request in the narrative form. Add two references of
papers published by you or of a colleague working in your field.

I am interested in the chemiocal methods of estimation
of Vitamin &. The content of Vitamin E in biolo.ical m.mbranes,
such as red blood colls, pl.telets and its role as antioxidant in
imparting stability to biomembranes is also of interest.

I would also likz to know the effect of Vitamin &
deficiency and consequent effecis on membranes particulurly the
plutelets .nd throinbosis.

1 J s Lucy t PFunctional and structural espect of bio-
logical memoranes: 2 suggested role for Vitamin 2 in the control

of m.murane permeability and stability. Ann N Y Academic Scieaces
203, 13723 4.

2 R B Olson. Vitamin E «nd its rel.tion to heart disease.
Circul_.tion. 48, 179.

3 H G Lovelady. Separation of and tocopherols in the
presence of .nd tocopherolis .nd Vitanin A acetate. J Chromato-
graphy, 78, 449.
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92 APPENDIX B: SPECIMEN COPY OF USER INTEREST PROFILE
FOR BHEL STUDY

Form P: User Profile Sheet
(Please fill in by typing)
Page 1 of Profile No. 1

{To be filled by the user)

Profile No.
Name and address K Ragavaiah
Manager
of user

Control Planning
BHEL; Hyderabad - 5C¢ 032

STATE YOUR SEARCH REQUEST IN NARRATIVE FORM AND TWO REFE-
RENCE OF PAPERS PUBLISHED BY YOU OR A COLLEAGUE WORKING IN
YOUR FIELD

The main field of interest is in Long Range Planning coaprising
of manpower plunning, investment planning, technology ;l.nning for heavy
electrical industry. This inwlves kuowing the technolorsical trends in
the industries using our products, e.g. petrochemical industries, sugar,
papar, steel, etc. Studies includes techno-cconomic evaluation of projects
- methodology as well as case studies; m=thods of technology transfer and
the variubles in it.

Reference

1 KATRALAS (Harvey) and LeININGeR WAYNS (£). M.npower
planning model for organizational effectiveness.
Long Range Planning, 8, 4. 1975.

2 SURRJSY (A J). world market for electric power equip-
m2nt. Sussex, science policy. Uescarch unit
University.
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Form Q: Profile Coding Sheet Part 1

(Please fill in by typing)

Page 1 of Profile No. 1

(To be filled by information analyst),

Profile words

(c)

Planning

Loar range

Manpower

Investment

Technology

Heavy

Electrical incustry

Trend

Products

Petrochemical

Sugar

Paper

Steel

Bvaluation

Tecnno economic

Methodology

Czse studies

Tr.asfer

Qrgunizational

offectiveness

Katralas (Harvey)

Leininger Wayne (E)

al|alo|w | w|w|w| wlw| w6 o] wle] wle| elw || wlw] @ ',,':;

=|<|c|s|v|m|o| o=z 2| =|cl=] =le | =m|o]| o|lw| = ;:

Surrey (a J)
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F orm Q: Profile Coding Sheet: Part 2
(Please fill by typing)
Page 1 of Profile No.1

(To be filled by information analyst)

EN Search expression
a 0
1
b (a%B*C*D*E )+ (F+G) 4
a o
2
b (E-H) + (Ix(J*K*L*M)) #
a )
3

b (e+N) + ((P*Q) * (B+R)) #

a o]
4
b (A+S+T+(B*C*D*E)) #
a 0
5
b DA

Note: In each row, a = card having design type 3 and b = card having card design
type 4.
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93 APPENDIX C: SPECIMEN COPY OF WORK SHEET FOR BIBLIOGRA-
PHICAL DESCRIPTION
Form C: Article in Periodical
WORK SHEET
Machine Readable Bibliographical Data Base
Tag Data Elements Designation
1 Class Number 621.314:538.23
2 Descriptor (including report Hysteresis, Magnetic flux, Power
code number and product transformers, Transients,
code number, if applicable) Transformers, Ferroresonance,
effects
3 Name of the author Teape (J %), Slater (R D),
Simpson (R'R 8), Wood (¥'S,./
4 Title of the article Hysteresis eflects in transformers
includin, ferroresonunce
5 Title of the periodical
Proc IEZ.
(Abbreviated) oc 1E2./
6 Volume No., Issue No. 123,25/
7 Year of Publication 1976;/
8 Pagination 153.
9 Any other information,
such as series /
10 Any other information,
such as ISSN for
periodical
11 Code for BHEL unit BHEL - Hardwar.
12 Language of the document, £

if other than English
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COMPUTER-BASED SDI: COBOL PROGRAM
Appendix D: Input

To create a data base

4849505152535455565371112 1% 01 o3 03098407021613141088 58396061624364
65666T6R697074727374737677787980818283 170422232425262728293031323334353637
3839404616243446454647

A S L X 4

X2,Y#HUMAN RESOURCE, WOMAN WORKER, SOCTAL STATUS, GERMANYZHARTMANN (M)w /TuaXO0q
E EMTERPRISING WOMANG A GERMAN MODELSCOLOMBIA J OF WORLD BUSINESS, /3) 23 / ax02
1970: /61~6W[ENGLISHIE AX0S

X2,Y#HUMAN RESOURCE, WOMAN WORKER_. GERMANYSUS SOCIAL SECURITY ADMINISTRAY]OBXOY
&, OFFICE OF RESEARCK AND STATISTICS, /LIFE TIME ALLOCATION OF WORK ANp LEISgx02
UPE,FUASKRINGTONN1968, /44P.//(ENGLISHIE ax03

X2,Y#HUMAN RESOURCE, WOMAN WORKER, FRANCESMICHEL (A), /NEEDS AND ASPIRATIONCXOq
S UF NARRIED WOMEN WORKERS IN FRANCE.WNINY LAB R, /9&; 1; /1966: /39-S3y3(ENGLCX02
1SHYE exo03

D3, 2PPLANNING MACNINE, THE DOUBLE SPIRAL DRIVE, WARD LEONARD SPEED CONTROL,AA01
PENPANT CUNTROL, HIGH SPEED MILLING MEADSCOOPER ENGINEERING LTD #POONA #PLANAAOZ
»ING MACHINE,#DH=4,.#COOPER,#VOLTAS LIMITED, POSY BOX 900, BOMBAY=1,#/leNGLISAAOS

3 AA04
/07,8 NSSNHCNAPINC(N) /AN INTRODUCTION-TO AUTOMATIC COMPUTERS.#/NEW YORK./D vaACD9

AM MOSTRAND COMPANY INC_ /1963##(ENGLISH)E aCo2
/1E Mé?nfﬂEMlSVRVlGESS(FRED C).,/CGEMISTRY MADE SIMPLE . #B82152,8LONDON,/W @ ALLAAOY
FN,/1°678# [FNGLISHIE AAO2

/97 B RYXNUTH(DNNALR E)./THE ART OF cOMPUTER PROGRAMMING . #/CALIFORNTIA. /AonlsApo1
CH="ESLEY PUBLISHING CONPANY,/1969#N(ENGLISHIE
/U752 LTTEANN _/DICTIONARY OF DATA PROCESSING g/ANSTERDAM, /ELSEVIER !CINYIAEO1

FIC PURLISHING COMPANY, /197338 (ENGLISH]E EV2
/07,5 MHDESNGHNOF(Y H),/GOMPUTERS AND THEIR USES #/ENGLEWOOD CLIFFS N J, IFnﬁn‘F01
FICF=HALL IMC, /1964640 (ENGLISHIE AF02
YTECOLOMICSH//IIT/E 4801
X2+RESNURCES//I/1117E AFO1
X2,YFHUMAN RESCURCEN////171E YR

X2,Y#HUMAN RESQURCE, DEVELOPMENT THROUGH JOoB URINTED EDUCATION, INDIA#/COnCT104
EXTRATED EFFORTS TO IMPROVE HUMAN CAPITAL THROUGH JOB URIENTED NDUCATION,sPnT102

LIT LEON RER/1,29:/9970;/P4 #W[ENGLISHIE YiUS
JaFSADISCUSSION METHODOLOGVRFREELY(A J)  7/ARGUMENTATION AND DEBATE RLYIII I 555J401
annu7 SWADSWORTH PUBLISHING CO INC, /1971"!ENGLISH!E JJ02
I7asysrsn0LoeylnEGRF£NE(x 8), lSysTEHs PSYCHOLOGy ,#B2418ANEN yURK,/MCGRAW ulLuMo1
L BOOK COMPANY, /197nnl!ENGLlsule HWHO2

X2,Y #4UMAN RESOURCE MOTIVATIUN INFLUENCED BY INITIAL HOURS OF WORK M4RGINARROY
¢ UY[L[TY #SANENAC) P)./WORKERS CLASSFICATION BY ACTIVITY STATUS /AGTHA VignRRU2
ANA,/11741969/400=1088[ENGLISH]E RRU3

X2,Y#HUMAN RESOURCE CANADIAN NATIONAL EDUCATED IN USA PERMANENTLY STAYING [mMU]
I usA EFONOMIC ASPECTSMCOMAY (P Y),/BENEFITS AND COSTS OF STUDY ABROAD AND MIMHU2
GRATION . ¥CAVAD J ECON./3:/19705/3V0=-8F#(ENGLISHIE MMOS
/E NPCASTARK (J G),/MUDERN CHEMISTRY MB2424,0USA,/PENGUIN LOUKS, /19708 (ENGLOOUY
ISHIF 0
JES H6LgORGANIC SUQSTANCE CHEMISTRY NFIESER(LOUIS F),/ADVANCED URGANIC cHEngxoi

15TRY, 40922, 080BAY, /ASTA, /1964¥NLENGLISHIE xX02
8 N7QNMANAGEMENT SCIEMCE,#COVENTRY(WILLIAM F) /MANAGENENT #83265,£1L0v00N, IvV01
WM OALLEN,/19734R(ENGLISHIE YY02
$P3uCOWMUNTCATION  CHERRY (COLIN) ,/ON HUMAN COMMUNTCATIOL, 4B2304 _aLONDON, ,n|le1
T PRESS,/1966F#FLENGLISHIE 2202

DS,ZhTuaNXHG AND BORING MILL, DOUBLE MUSING VERTICAL, HIGH CUTTING spmEds luu01
GORICATION aUTUMATIC QUICK AND RELIABLE CONTROLWMRECISION EMGINEERING ‘URKS w02
"Tru;Lnov NATINHAL CURPORATION HULIN WORKS gPRAHE C2GCHOSLNVAKIAMDNUBLE NULWWOS
VeDYI(AL TORNING AMD BORING MILL®SK 12 #STROJIMPORT ##/(ENGLISH)IE wWig
eG2InPING ACHINE TWIST DRILL AUTOMATIC IN FEED DRlLL NIANSTAVELEY MmACHVVIY
THE TPOLS LTD ASQUITH DIVISION,#HALIFAX #TWIST pRILL GRINDING MACHIVE,s/ASQAUYVD2
heX#LLUGLISHIE vvul
vd,2iLaTHE, SALLMEN ANDH SCHLESNGER LIMITS, WIGH PRECISION SPINDLE nEAQINRS,SS01¢
axAR (ux-nFLISATloNs O APPARE[LS ET DE MACH[NES QUT|S.2PARIS.#LATNE #ak2, nnssoz
MIU=p/(enGLISHIE SS03
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To retrieve document

I K RAVICHANDRA RAO
A D8, 2
A O D D8,2

Query Cards

Control card as discussed in Sec
1 K RAVICHANDRA RAO

2 A PLANNING MACHINE
2 B THE DOUBLE SPIRAL DRIVE
3 C COOPER ENGINEERING LTD
1 D X2,Y
2 F HUMAN RESOURCE
2 F COST
2 G HOBBING MACHINE
2 H MACHINE TOOL METAL CUTTING
3 1 HEMMERMESH (D 5}
2 J USA
1 K D8,2
a2 o
0
E-F
0
A B-C
0
Cx (A+B)
0
A+B
[
(D" E}+(1*T)
0o
-H
D
K
4
D
L g n

Lt
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