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COWUTER SED REFERRAL SERVI CE: A CASE STUDY*

V MANAVALAN, MITC, Bangalore 1, T B RAJASHEKAR, E ectro-
nics Coomssion |PAG NewDelhi 16, S KRS8,  BHEL,

Tiruchirapalli 14, HY NMAHAKUTESHWAR | I T Conputer Centre,
Madras 6.

Abstract

Describes the attenpt to devel op a soft-
war e package for conputerised referral service
t aki ng Machine Tools as a case study. The system
was devel oped ax DRTC using an | CL 1901 conputer
and the programwas witten in GOBQL Language.
The creation of the files and answering of que-
ries are explained. Sanple copies of output
are attached.

0 | NTRCDUCTI CN
Hanly two types of conputerised information sys-
tens have beer recognised in the literature. They are

1 Data Providing Systens; and
2 Reference providing systens.

Normal Iy in Reference Providing Systens, reference
Is given to docunents. It has been realised that

* Based on a project report submtted to Docunentation
Research and Training Centre in 1977
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institutions and specialists forminportant sources of
I nformati on and hence reference to institutions and
specialists have to be included in such reference
provi di ng systens.

1  OBIECTIVE

An attenpt has been nade to devel op a software
for conputerised Referral Service in DRTC taking
Machi ne Tools as a case study which provides reference
to institutions and specialists apart from docunents.
The net hodol ogy adopted can be used for establishing a
conputerised Referral Service in the National Inforna-
tion Systens for various disciplines. This paper
reports the devel opnent of this software.

2  SYSTEMS OVERVI EW
The prograns devel oped can be used to:

1 Ceate a data base on disk;

2 Retrieve and print the relevant records using the
Search Expression formulated on the basis of user's
query/requi renents; and

3 Print the data base in a suitable format for
ref erence purposes.

The systemflow chart for the whole systemis
given in Appendi x 1. The systemis designed for
answering queries requiring information about infor-
mati on sources as answers. The questions w |
usual ly be of the follow ng nature:
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1 Were can | get information about ... ?

2 |s there any specialist/consultant whom | can
contact to solve this problem... ?

3 Is there any institution which can give ne Tech-
ni cal guidance on ...? etc.

3 STCRAGE MEDI A AND FI LE CRGAN SATI CN
31 Storage Media

The system uses nagnetic di sk considering the
followng; features of it.

1 The direct access nature of nmagnetic disk (2); and

2 The ease with which records in the file can be
addressed or inserted (1).

32 File Oganisation
The systemuses the inverted File O ganisation
considering the follow ng advantages of it.

1 Only pertinent itens are examned in the Main
File as unwanted itens are elimnated in the inverted
I ndex search

2 Acceptable search tines are obtained; and
3 The systemis easily anenable for Bool ean
Search (5).

The systemuses indexed sequential File consider-
ing the follow ng advantage's of it:
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1 It is efficient since the access tine required
In an indexed sequential file is less than in a
serial file; and

2 It is easy to create and i npl enent an i ndexed
sequential file than Randomfil es.

4 | NPUT

The data base for the systemconsists of two files
nanel y REFERRAL- DATA and KEYDI RECTCRY on di sk.

Data about the follow ng type of information

sources are collected for inclusion in the file REFERRAL-
DATA

1 Docunentary sources |like Directories, Handbooks,
Abstracting and indexing periodicals etc;

2 Institutional sources; and
3 Specialist Sources.

For any information source to be included in the
system necessary and sufficient data el enents for
conplete identification of the sources are coll ected.
For exanple: title, author; editor etc in the case
of docunentary sources; Nane of the institution,
address, subjects of specialisation etc in the case of
speci al i st sources of information. For collecting
i nformation about institutional and specialist sources
guestionnaires were used. Wirksheets for the differenr
sources were prepared and these were used for collect-
Ing the necessary data elenents fromthe questionnaires.
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The descriptors or keywords assigned to infornation
sources along with the record nunbers, are collected in
5 x 3" slips. These formthe input for KEYD RECTCRY,

Each termin the KEYDI RECTCRY is assigned a four
di gited numeric code.

5 PROGRAM DESCRI PTI ON
51 Program I dentification
Nane of the program Conputerised Referral Servicr

Acronym GRS

Aut hor s Kuppuswany, S
Mahakut eshwar, HY

Manaval an, V
Raj ashekar, T S

52  Conputer Requirenents
W used an QL 1901 conputer with a nmenory size of
16k words with the follow ng software packages from

| QL
1 #= XRV (For transferring data fromcards to

nmagneti c tape)
2 =#=XSW (For merging records fromdifferent
nmagnetic tapes to one nmagnetic tape)
3 =#= XPJC (For allocation of file area on di sk)

4 # XPJC (For transferring of data from nmagnetic
tape to area allotted on disk)
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Peripharals used were:
- (ne disk
- Four tape drives
- Card Reader
- Line Printer

53 Input Files
531 Referral Data

The file organisation is indexed sequential and
access node is Random A physical record contains a
maxi mum of 4,096 characters or 1,024 words.

The file contains three types of |ogical records.

1 Record containing informati on about a docunent *
which is 580 characters in | ength;

2 Record containing information about an institution
which is 264 characters in length; and

3 Record containing information about a speciali st
which is 196 characters in | ength.

The length of each field in the record is fixed
so that any irrelevant data el enment can be |eft bl ank.
Sanpl e copy of input for the file is given in Appendi x 2.

532 Keydirectory

The file organisation is indexed sequential and
access node is random A physical record contains a
maxi num of 4096 characters or 1024 words,

The logical record is 31 words or 124 characters
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in length. Thus a physical record contains 33 | ogical
records.

The length of each field in the record is fixed so
that any irrelevant data el enent can be left blank. A
sanpl e copy of input for the file is given in Appendi x 3.

54 Retrieval of Information Source for a Query
Dfferent steps involved in processing a query are:

Recei ving the queri es;

Formul ating profile words and term codes;
Formul ati ng search expression;

I nput for query processing; and

CQut put .

g b~ WD

541 Receiving the Queries

For collecting queries fromthe user a worksheet
has been used. These can be supplied to the users of
the systemso that they can send their enquiries in the
wor ksheet s.

542 Formulating Profile Wrds and Term Codes

After processing the query, the relevant data
el ements necessary for the search, which constitute
the profile words are found. Next the correspondi ng
four digited nuneric codes for each of these profile
words are picked up. These along with an al pha
code for a profile word, is filled up in a form having
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di stinct colouns for the al pha code; term code and
profile word.

543 Formul ati ng Search Expression

Search Expression is fornulated by using the al pha
code which are given by the Search Editor and the appro-
priate Bool ean operators. And, O, Not are used with
the synbols +, *, - respectively.

544  |Input for Query Processing
The input for query processing are:

1 The two magnetic disk files REFERRAL- DATA and.
KEYD RECTCRY; and

2 The follow ng query cards.
a) Control card,
b) User Information card;
c) Profile Wrd card; and
d) Search Expression card.

5441  Control Card
The control card determ nes
a) . Wether retrieval of infornation source for
a query is required or printing of data base
I's required.

b) Wether all the three types of Information
sources are required or only one or two as
answer .
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The card design for this control card is given in
Tabl e 1.

Table 1 : Control Card Design
S No of cha- Character
Description Remar ks
N racters Posi tion
1 1 1 Docunent Nuneri c
2 1 2 Institution Nuneri c
3 1 3 Speci al i st Nuneri c
4 1 4 Dat a base Dat a base
Printing or re- On printer
trieval (DPR if DFR=1
Retrieveif
DPR =2
76 . 5-80 Bl ank

5442  User Information Card
The user information card gives the follow ng in-
formati on about the user;

1 The nane of the user;
2 Address of the user; and
3 "The date of enquiry.

The user information card design is given
in Table 2.
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Table 2: User Information Card Design

Card No of Char act er Descri ption Remar ks
No char a- posi tion
_cters_
1 25 1-25 Nanme of user Al phanuneri c
100 26- 80 Addr ess Al phanuneri c
2 1-45 Address (Contd) Al phanuneri c
8 46- 53 Date of Enquiry Al phanuneric
27 54- 80 Bl ank

5443 Profile Wird Card

The profile word card contains alpha code and term
code for each profile word. The nunber of profile
words that can be used at a tine for a user is 26. The
profile Wrd Card Design is given in Table 3.

Table 3: Profile Wrd Card Design

f

S E{k‘)g?g' SQS‘{t"’i‘%tr? ' Description rtemarks

1 1 1 Al pha code Al phanuneri c
2 3 2-4 Bl ank - do-

3 4 5-8 Term code Nuneri c

4 3 o-11 Bl ank Al phanuneric
5 48 12-59 Profil e word —ilr-

6 20 60- 80 Bl ank - do-

10



Manaval an, Raj ashekar and Q hers

3 Profile word cards - a nmaximumof 26 cards - are
read and stored in the array formng WXRD TABLE as fol | ows:

01 WORD TABLE.

02 WT COOURS 26 TI MES.
03 W-ALPHA PI C 1(6).
03 FILLERPIC X (3).
03 W-OGEPICI(A).
03 FILLERPICX (3).
03 WW-KWPI C X (48).

Wien, the above table is being built up, the pro-

file words, along with the al pha code and the term code
are also printed on the line-printer.

4 A single Search Expression Card is read and
stored in SE-CARD. An expression card can have a naxi num

of 80 characters, including the |ast character, hash
nar k.

5 Next, Search Expression is converted into
Polish Notation and stored in PCLISH The detailed con-
versional process has been discussed in detail by
Ravi Chandra Rao (4) and Ranjita Maitra (3).

6 -The characters in PCLISH which contain the con-
verted Search Expression; are noved one at a tine to BO
and checked foi operand/operator. The operands
(A B C etc) are noved to STAXK till BC contains
an operator ( +, -, *) . Afterwaras, the operands
stored in STAKK are taken one at a time and the

12
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respective Term Code fromthe WORD- TABLE is noved to
T-KEY, the SYMBCLI C KEY for KEYD RECTCRY. Usi ng
'SEEK statenent, the particular record for the term
code in question is read from KEY-D RECTCRY into one
of the four areas INL 1N2, FINAL 1, FINAL 2 in the

nenory. In the sane way, all the records for the
Term codes represented by the al pha codes in STAXK are
read into the above said areas. It may be noted here

that those records contain the two digited al pha

keys (AA AB, etc) which are the- keys according to
which the informati on sources are arranged i n REFERRAL-
DATA.

*

7 Depending on the operator existing in BO the
keys in the above nentioned records are conpared and
common set of keys satisfying the Bool ean operators is
stored in FINAL 1 which is available for storing in-
formation at this stage.

8 The procedure described in steps 6 and 7 is
repeated and the subsequent result is stored in FINAL 2.

9 Wen FINAL 1 and FINAL 2 contain the results the
next character in PQLISHw || always be an operators.
Depending on this operator, the keys in FINAL 1 and
FINAL 2 are conpared and the common sot of keys are
stored in either 1INL or 1N2.

10 The above described steps are repeated til
the character hash nmark is sensed which indicates that
the processing of Polish Notation is over.

13
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11 Provision is nmade in the program by which the
result obtained fromthe conplete processing of Polish
Notation is always stored in FINAL 1.

12 Next, the keys fromFINAL 1 are noved one at a
tinme to RKEY which is the SYMBOLI C KEY of REFERRAL-
DATA. Using a SEEK statenent, the respective record
from REFERRAL- DATA is read and printed along with the

headi ng and sub-heading which is controlled by the
pr ogr am

13 After printing all the records for the keys in
FINAL 1 the next card is read. |If it is an end card,
it indicates that the search expression cards for one
user is over. |If it is not the end card, the above

procedure from steps 4 onwards is repeated to process
the search expression.

14 After conpleting the readings of all the
Search Expressions for a given profile cards and proces-
sing all the corresponding Polish Notation by repeating the
procedure fromstep 4 onwards, another set of cards
are read. The procedure is repeated from Step 1 onwards.

.7  DATA BASE PRI NTI NG
The printout of the one of the files nanely
REFRRAL- DATA could be got by using this program
There is a prevision for choosing the type of information

source for the printing sanple copies of the printout
for all three information sources are given in
Appendi x 5.

14
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8 FEEDBACK ANALYSI S

In Referral Service, it is very inportant to know
whet her the information source supplied to a user for
his enquiry has really net his need. This can be
done by sending a feedback |letter which could be sent
back by the user along with the search out put.

91 CONCLUSI ON
The work reported in this paper is a conbi ned

students project work. The prograns require further
nodi fications and finer refinenents if it is to be
used in an operational environnent. But the net hodo-

| ogy could be adopted for establishing a regul ar
operational system
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APPENDIX - 1 : SYSTEM FLOW CHART
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APPENDIX - 2
SAMPLE COPY OF INPUT FOR THE FILE REFRRAL-DATA

WRNNNNNIINNNNE R R R RRR R R
OC ONOUTRWNFPOOONOUTRWNFRPOWOO~NO UTARWN

CENERAD LI STING (XRLP) 07/07/77

METAL WIRKI NG ABSTRACTS BANGALCRE, | NDI A AAOL
4 AAO02

CENTRAL MACH NE TQOOL | NSTI TUTE AAO3
TECHN CAL | NFCRVATI ON SERVI CES, CENTRAL MACH NE TOCL | NSTI TUTE, TUVMKUR ROAD,AA04
BANGALCRE- 560022/ TECHN CAL | NFCRVATI ON CENTRE |, H NDUSTAN MACHINE TOOLAAO5
T LTD , HVMI PCST , BANGALCRE- 560031/ 2ND SAT.,SUN. 32081 AA06
SN 34441IMON TO SAT. 08 45 TO 16.15 HRS./ AAQ7
MM TOFRI. 07.15 TO16.30 HRS ,SAT 07.15 TO 12.00 HRS./ AA08

MACH NE AND TOOL DI RECTCRY 23WHKATON,USA 75 ABO1
R H SFI OTTA 0716 ABO2

H TCHOOK PUBLI SH NG COVPANY ABO3
TECHN CAL | NFCRVATI ON SERVI CES , CENTRAL MACH NE TOOL INSTITUTE  TUMKUR RQAD, ABO4
BANGALCRE- 560022/ TECHN CAL | NFCRVATI ON CENTRE HINDUSTAN MACHINE TOOLABO5
S LTD , HWI PCST . BANCALORE- 560031/ 2ND SAT.,SUN. 32081 ABO06
SUN. 34441MON. TO SAT. 08,45 TO 16.15 HRS./ ABO7
MON. TO FRI. 07.15 TO 16.30 HRS. ,SAT. 07.15 TO 12.00 HRS./ ABO8

ITALIAN MACHINE TOOLS O5MILANO,ITALY 70 ACO01
0362 ACO02

UNIONE COSTRUTTORI ITALIANI MACHINE UTENSILI ACO03
TECHNICAL INFORMATION SERVICES ,CENTRAL MACHINE TOOL INSTITUTE , TUMKUR ROAD,ACO4
BANGALORE-560022/ TECHNICAL INFORMATION CENTRE .HINDUSTAN MACHINE TOOLACO5
S LTD HMT POST ,BANGALORE-560031/ 2ND SAT.,SUN. 32081 ACO6
SUN, 34441IMON. TO SAT, 08.45 TO 16.15 HRS./ ACO7
MON. TO FRI. 07.15 TO 16.30 HRS. ,SAT 07.15 TO 12.00 HRS./ ACO08

BRITISH MACHINE TOOLS AND EQUIPMENT LONDON,UK 74 ADO1
0348 ADO2

MACH NE TOOL TRADES ASSOO ATl ON ADO3
TECHN CAL | NFCRVATI ON SERMVI CES , CENTRAL MACH NE TOOL INSTITUTE TUMKUR ROAD,ADO4
BANGALCRE- 560022/ ¢ ADO5

2ND SAT.,SUN. 32081 ADOE6

SJaauln pue Jeyayseley ‘usTeABueRy
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APPEND X - 3

884  04422AB

885  04431FEEDS SAVWPLE CCPY GF | NPUT FCR THE H LE
KEYD RECTCRY

886  04432AG
887  04441FEELER GAGES

888  04442AB
889  04451H LE QUTTI NG MACH NES
890 04452

891  04461F LI NG MACH NES
892  04462ADA

893  04471F LES

894  04472ABAGA]

895  04481FI LTERS

896  04482AB

897  04491F NANO AL ASS STANCE
898 04492

899  04501F NE BLANKI NG FRESSES
900 04502AB

901 04511H NE BCR NG NACH NES
902 04512ADA
903 04521H N SH NG

904 04522A)
905 04531F N SH NG SCREW THREADS
906  04532A) "

907 0454FI TS
908 04542AG
909  04551F XTURE CLAWPS

910 04552AB
911  04561F XTURES
912  04562AAABADAGAI AJ SLSC

913  O04571FLAME AJIMi. G

23



Manaval an, Raj ashekar and Q hers

APPENDI X - 4

RETRI EVAL CF | NFCRVATI ON SQURCE : SAMPLE QUTPUT

09/ 08/ 77 | NFORVATI ON SOURCES FCR MACH NE TOOLS PAGE NO.

NAME OF THE ENQU RER H Y MAHAKUTESHWMAR

ADDRESS: DRTC

112 11TH CRCSS ROAD
MALL ESHWARAM
BANGALCRE- 560003

DATE CF ENQUI RY: 23/ 07/ 77

PRCFI LE WORDS

:

PRCHI LE WORDS

0368 DRI LLI NG MACH NES
0736 MANUFACTURERS ADDRESS

0651 | TALY
0010 ABRAS| VES
0014 ADAPTI VE CONTRCL

0048 ATTACHVENTS

0064 BALANCI NG MACH NES
0084 BEAR NG S

OmM Moo w>» >

24
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09/ 0877 | NFCRVATI ON SOURCES FCR MACH NE TOOLS PAGE NO
F+Hat
DOOUMENTARY SORCES S N 1
TITLE D RECTCRY OF AGENTS
AUTHR .
ED TION 02
ED TR

PLACE CF PUBLI CATI O\ BANGALCRE, | NDI A
PUBLI SHER CENTRAL MACH NE TQCL | NSTI TUTE
Y2, CF PUBLI CATI O\ 76
NO CF PAGES: 0140
FREQUENCY:
| SM | SSN
LOCATION 1 ;
ADDRESS; TECHN CAL | NFCRVATI ON SERVI CES

CENTRAL MACHI NE TGOL | NSTI TUTE
TUKUWR RQAD
BANGALCRE- 560022

HOLI DAYS: 2ND SAT. , SUN
WRKING HRS. MON TO SAT. 08.45 TO 16. 15 HRS.
PHONE NO @ 32061
LGCATI ON 2:
ADDRESS: TECHN CAL | NFCRVATI ON CENTRE
H NDUSTAN MACH NE TOQLS LTD
HMI' POST
BANGALORE-560031
HOLIDAYS: SUN.
WORKING HRS.: MON. TO FRI. 07.15 TO 16.30 HRS.

SAT. 07.15 TO 12.00 HRS.
PHONE NO: 34441
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07/03/ 77 INGRM, TTON SOURCES FCR MACH NE TOOLS PACE NO 6

I NSTI TUTTONAL SOURCES S . No. 1

| NSTI TUTI ON ADDRESS: CENTRAL MACH NE TGOL | NSTI TUTE
TUKKUR RQAD
BANGALCRE- 560022

PHONE NOi 32081
PO NT G- OGONTACT: TECHN CAL | NFCRVATI ON SERVI CES

HCLI DAYS: 2ND SAT. , SN

WRKING HRS,: MON TC SAT. 08.45 TO 16.15 HRS

26
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APPENDI X - 5.
PRI NTI NG O DATA-BASE : SAMPLE OCPY

08/ 08/ 77 | NFORVATI CN SAURCES FOR MACH NE TOOLS PAGE NO. 1
DOCUMENTARY SOURCES S NO 1

TI TLE: METAL WORKI NG ABSTRACTS
AUTHOR

ED TI O\

ED TOR

PLACE CGF PUBLI CATI ON BANGALCRE, | NDI A
PUBLI SHER, CENTRAL NACH NE TQOL | NSTI TUTE
YEAR O PUBLI CATI ON

NO. COF PACES:

FREQUEI IC Y: MONTHLY

.| SBN/ | SSN

LOCATION 1:

ADDRESS: TECGHN CAL | NFCRVATI ON SERMI CES
CENTRAL MACH NE TGCL | NSTI TUTE
TUMKLR ROAD
BANGALCRE- 560022

HOLI DAYS: 2ND SAT. , SN
WRKINGHRS. : MoH TO SAT. (5.45 TO 16. 15 HRS.
PHONE NO : 32081

LOCATI ON 2:

ADDRESS: TECGHN CAL | NFCRVATI ON CENTRE
H NDUSTAN MACH NE TOCLS LTD
HMI' PCST
BANGALCRS- 560031

HOLI DAYS: SUN

WORKING HRS. : HON. TO FRI., 07.15 TO 16-30 HRS.
SAT. 07.15 TO 12.00 HRS.

PHONE NO.: 34441

27
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08/08/77 INFORMATION SOURCES FOR MACHINE TOOLS PAGE NO. 11
INSTITUTIONAL SOURCES S.NO. 1

INSTITUTION ADDRESS: CENTRAL MACHINE TOOL INSTITUTE
TUMKUR ROAD
BANGALORE-560022

FKONE NO.: 32081

POINT OF CONTACT: TECHNICAL INFORMATION SERVICES
HOLIDAYS: 2ND SAT.,SUN.

WORKING HRS.: MOM. TO SAT. 08.45 TO 16.15 HRS.

INSTITUTIONAL SOURCES S.NO. 2

INSTITUTION ADDRESS: HINDUSTAN MACHINE TOOLS LTD
HMT POST

BANGALORE-560051
PHONE NO.: 34441

POINT OF CONTACT: TECHNICAL INFORMATION CENTRE
HOLIDAYS: SUN.

WORKING HRS.: HON. TO FRI. 07.15 TO 16.30 HRS.
SAT. €7.15 TO 12.00 HRS.

26
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08/08/77 INFORMATION SOURCES FOR MACHINE TOOLS PAGE NO. 1

SPECIALIST SOURCES SNO. 1

NAME R S BIR

ADDRESS: D RECTCR AND CH BEF DESI GN GONSULTANT
IND A DESI AN CENTRE
15 PEENYA | NDUSTR AL AREA

BANGALCRE- 562139
PHONE NO : 38261

WIRKING MRS, : MON TO SAT. 08.30 TO17.00 HRS.

SPEAQALIST SORCES S NO 2

NAME: D N RAVAKR SHNA
ADDRESS: CONSULTANT
INO A DES GN CENTRE
1B PEENYA | NDUSTR AL AREA
BANGALCRE- 562139
PHONE NO, : 38261
VOTI NGHRS. : MON 10 SAT. 06.30 TO 17.00 HRS



