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DOCUMENT FINDING.
(Non-conventional methods in document retrieval. 6).

S VENKATARAMAN®, International Computers Ltd, N R
Square, Bangalore 2, and A NEELAMEGHAN., Documentation
Research and Training Centre, Bangalore 3.

[Describes the method used in the selection of
entries from the Catalogue-on-Tape in response to a
query on a subject. After a precise formulation of the
query, its subject is facet-analysed, and translated into
a Class Number on the basis of a depth version of the
Colon Classification. The computer compares, each
of the digits in the Class Number for the query with
each of the digits in the Class Number in each of the
entries in the Catalogue-on-Tape. and selects those
entries in whose Class Number a matching of the com-
ponent digits with those in the Class Numter for the
query, is established. Mentions the provision made
for print-out of the entries selected in a short as well as
long format, for punching them on cards. and for
transferring them on to another magnetic lape. Gives
the step-by-step procedure and flow-charts used in the
different stages of the work. Gives examples of queries
and the print-out of the entries selected in response.]

1 Introduction
11 ScoPE OF THE PAPER

[n paper Q in this issuz, the preparation of a Catalogue-
on-Tape and amending and updating it have been described.
This Catalogue-on-Tape constituted the store in which search
was made to select entries for documents to answer a reader’s
query. Each entry for a document consisted of the Class
Number (= CN) according to a Colon Classification (= CC)
depth schedule, Feature Heading and specification of the host
document. For each document only one entry of this kind is
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RI1 VENKATARAMAN AND NEELAMEGHAN

made. But the selection can be made on the basis of any one
of the elements in the entry, such as any one or more of the
Isolate Numbers (==IN) in the (CN), any of the terms in the
Feature Heading, and the Name of Author of document. This
paper describcs a method of selection of entries for documents
relevant to a query about a subject.

12 TERMINOLOGY
A few special terms and symbols have been used in this
paper to facilitate description of the work. They are:
I DIGIT.— Any one of the characters used in the CC
notational system.
2 CARD.— The location in which the digits in the (CN)
of the query were stored.
3 ORK.— The location in which the digits in the (IN)
of the (CN) for the query were rearranged in separate fields.
4 CARD(N).— The Nth digit of storage location CARD.
Note— The first digit in a word is called 0 (zero). The
counting of the position of digits also starts with it. For example.
if the value of N is 7, it indicates the third digit of CARD = |.
5 CARD(n).— The 0th word of storage location CARD

n.
Note.— If (n) is omitted, it is taken to represent the first
location — that is, CARD.

6 CARD(N) (n).— The Nth digit of storage location CARD
+

n.

Note.— The n represents the address of the starting word.
For example, CARD (5) (0) means 5th digit position of location
in CARD.

7V.— Represents a space.

Note.— Space is the only non-printing character. A blank
column of a card is also read as a space.

8 RI, R2etc.— R represents Selzction Phase of the Program
RI, the Stage 1, R2 the State 2 etc of the Selection Phase.

Each of the Steps in a Flow Chart is numbered 1, 2, 3 etc.
A Full Step Number will be RI.1, R2.1 and so on depending
on the Stage of the Selection Phase.

2 Query Formulation
21 QUERY STATEMENT
The following is an example of a query statement:

““Required a classified list of documents on Automatic
Assembly of Fountain Pens with Plastic Barrel and Gold
Cap”.

The precise formulation of the query is based on reader-
librarian dialogue.
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22 BOUNDARY CONDITION
The boundary conditions for acceptance of the documents

selected in answer to the query were stated as follows:

1 Both the jsolates ** ﬂastic Barrel** and “ Gold cap” should
concurrently qualify *“ Fountain pen™;

2 The selected document might deal with any additional
aspect of **Fountain Pen Production’; and

3 A print-out in Format | of the list of documents selected.

23 FACET ANALYSIS
The query is a statement about a subject. It can, therefore,

be facet-analysed in the same manner as the subjects of the input
documents were facet-analysed. The method adopted was essen-
tially the Postulational Method for classifying a subject. In
brief, it consisted of picking out all the kernel ideas. including
those implied but not explicitly stated in the query, adding the
Basic Subject (= BS) with which the subject of the query may be
dsemed to go. arranging the kernel ideas in a helpful sequence
using the appropriate Principles for Helpful Sequence and repre-
senting the kernel ideas in standard terminology used in the scheme
for classification. Facet analysis of the subject of the query
mentioned in Sec 21 resulted in its transformation into the following
statement in standard kernel terms:

Fountain pen, Plastic barrel, Gold cap,

Assembly, Automatic

24 CONSTRUCTION OF (CN)
241 Conventional Method
The (CN) was constructed on the basis of version CC for
depth classification of subjects going with the (BS) Pen Production.
(See Sec 12 in Paper Q). The following (CN) was obtained:
MP85,3P6-211:7,6

242 By Machine

In the initial studies on feasibility, the construction of the
(CN) for the subject of the query was done by human agency.
However, a program has been drawn up for the machine to
synthesise the (CN) when kernel terms are fed in (See Paper S
in this issue).

25 QUERY CARD

The query, now transformed into a (CN), was punched on
a card. No blanks were allowed between any two digits in the
(CN). The maximum number of digits in an (1N) was restricted
to 8. The maximum number of digits in a (CN) was limited
to 80.
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3 Selection Stage 1: Distribution of Query (CN)
31 GENERAL DESCRIPTION

The program was divided into 5 stages. In Stage 1, des-
cribed in Sec 3A to 3K. the query card was read into a storage
area called CARD TO CARD + 19 (20 locations): and each of
the (IN) rearranged as separate fields in a storage area called
WORK A to WORK A + 39 (40 words). The first (IN) was
stored in WORK A and WORK A + |. the second in WORK A
+2 and WORK A +3 and so on. The connecting Digit
(= CD) prefixed to an (IN) was stored as its first digit.

32 FrLow-CHART (See Fig | in Appendix 1)

The operations described in Sec 3A to 3K, are those
performed by the machine in Stage 1. For convenience. these
Steps arc indicated as R1.1, R1.2, etc.

3A READING IN QuUERY Carp (RI.1)
The machine read a query card (See Sec 25). The query
was stored in the location CARD to CARD + 19.

3B CHECKING FOR LAsT Carp (RI.2)

Examined whethev the card just read in was the last query
card. Ifit was Lhe last card. it implied that there were no further
query cards to be read and the job was, therefore. over. The
program then branched to Step R1.10.

3C FiLLING wiTh Space (R1.3)
The storage locations WORK A to WORK A 39, to
hold the (IN) as separate fields, were filled up with spaces.

3D SeTTING uP VALUES OF M, N AnD n (R1.4)
The value of M, N and n were each made equal lo zero.

3E CHECKING FOR TERMINATION OF (CN) (R1.5)

CARD(M) was checked for space. If not a space, the
program proceeded to Step R1.6. If aspace, thecontent of WORK
A + 2 was stored in a location called TEMP, and the program
branched 1o Stage R2. (See Sec 4C).

Annotalion— A space indicated that the last ol the digils
in a (CN) had been checked. This condition will not. of course,
arise in the first iteration,

3F CHECKING FOR (CD) (R1.6)
The digit in CARD(M) was checked for one of the (CD)
used in CC. Ifit was, it indicated the beginning of another (IN)
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which is to be stored separately. Inthiscase,the program branched
to Step R1.9. If it was not & (CD), it proceeded to Step R1.7.

3G TRrRANSFER TO WORK A (R1.7)
The substantive digit sensed in Step R1.6 was transferred
and stored in location WORK A (N)(n).
Annotation.— In the first iteration, the values of (N) and (n)
were each zero. Therefore, the digit was stored as the Oth cha-
racter of location WORK A.

3H INCREASING THE VALUE OF M AND N (RI.8)

The values of M and N were each increased by 1 to facilitate
dealing with the next digit in the (IN). The program then repeated
Steps R1.5 onwards.

3) UPDATING THE ADDRESS FOR STORING (CD) (R1.9)

When a (CD) was sensed in Step R1.6, it was stored as
the first digit of the (IN) following it. To facilitate this, the value
of N was made zero and that of n increased by 2, to enable the
storage to commence from the Oth position in WORK 4 N.
The program then reentered at Step R1.7.

3K REWINDING TAPE (R1.10)
When the last card was sensed the machine typed out
“Job completed’’ on the console typewriter,

3L ILLUSTRATION

Fig 2 in Appendix 2 illustrates the contents of the
storage locations in CARD and WORK for the query Class
Number MP85,3P6-2J}:7,6

4 Stage 2: Transfer from Cstalogue-on-Tape
41 GENERAL DESCRIPTION

The steps in Stage 2 of the program were similar to those
of Stage | (See Sec 3A to 3K). An entry from the Catalogue-on-
Tape (See Paper Q in this issue) was read in and the (IN) in the
(CN) were distributed in WORK B. The sensing of a virgule
(/) in a (CN) indicated that all the digits of the (CN) have been
read. The program for the distribution was written as a sub-
routine and called in whenever required, the necessary para-
meters having been set up for the purpose.

42 FLow CHART

Fig 3 in Appendix 3 gives a Flow-chart of the Steps. For
ccnvenience, they are indicated as Step R2.1, R2.2 etc. The
Steps are described in Sec 4A to 4P.
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4A READING-IN FROM CATALOGUE-ON-TAPE (R2.1)
The machine read in an entry from the Catalogue-on-Tape
and stored it in locations BUF to BUF + 100.
Annotation.— 1t will be remembered that an entry contained
the (CN). Feature Heading. and bibliographical specification for
the Host Document. The (CN) was separated from the other
sections of the enlry by a virgule (/).

4B CHECKING FOR END SENTINEL (R2.2)

Checked for the End Sentinel. If it was sensed. the
program branched to Step R2.1. If it was not, it proceeded to
Step R2.3.

4C TRANSFER FROM TEMP (R2.3)
The content of TEMP is transferred to WORK A -2
(See Sec 3E).
Amnotation— WORK A =~ 2 will contain the first Isolate
Number (together with the (CD) prefixed to it) immediately
following the Basic Class (= BC) Number.

4D FILLING UP WITH SPACE (R2.4)

The storage locations WORK B to WORK B + 39 were
filled up with space. to facilitate the distribution of the digits
in the (CN) read-in.

4E SETTING UP THE VALUE OF M, N, AND n (R2.5)
The value of M. N. and n were each made equal to zero.

4F CHECKING FOR VIRGULE (R2.6)

Checked whether the character transferred from BUF
was a virgule. L it was. it indicated that the distribution of the
(CN) was completed. The program then branched to Stage R3.
If it was not. it proceeded to Step R2.7.

4G CHECKING FOR (CD) (R2.7)

Checked whether the character transferred from BUF
was a (CD). If it was, the program branched to Step R2.10.
If it was not, it proceeded to Step R2.8.

4H STORING OF D1GIT (R2.8)
The first digit in the (CN) read in from BUF was stored
in WORK B(N) (n).

4) INCREASING THE VALUE OF M AND N (R2)9)

The values of M and N were each increased by I, to
facilitate dealing with the next digit of the (CN). The program
then entered at Step R2.6 and the opzrations repeated.
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4K STORING OF (CD) (R2.10)

When a (CD) was sensed in Step R2.7 it was stored as the
first digit of the (IN) that followed it. To facilitate this, the value
of N was made zero and that of n increased by 2. to enable the
storage to commence from the Oth position in WORK B + n.
The program then re-entered at Step R2.8.

4L EXAMINING CHECK (R2-11)
When the End Sentinel was sensed in Step R2.2, the loca-

tion CHECK was examined whether it contained a zero or a
number. If it was a number, the program proceeded to Step
R2.12. If it was a zero. it branched to Step R2.13.

Anmnotation.— A numter in the CHECK indicated the exist-
ence of a match for the query in an entry in the Catalogue-on-
Tape.

4M INDICATION OF **READY FOR NEXT-QUERY™ (R2.12)
The machine typed out ‘Ready for Next Query'. The
program then joined at Step R2.14.

4N INDICATION OF " No SuITABLE DOCUMENT™" (R2.13)
The machine typed out ‘No Suitable Document’.

4P SETTING UP VALUE OF CHECK (R2.14)
The value of CHECK was made equal to zero. The
program then re-entered at Step RI.I.

§ Stage 3: Comparison of (CN)
51 GENERAL DESCRIPTION

In the two preceding Stages (See Sec 3 and 4). the (CN)
for the query and a (CN) from the Catalogue-on-Tape were
read-in and arranged as separate fieldsin WORK A and WORK B
respectively. The unused areas were filled with spaces. Eight
consecutive blank spaces in WORK A were used 1o indicate the
termination of a (CN). In Stage 3 of the program. described
below. the (BC) Number of the query was first compared with
a (BC) Number in the (CN) read-in from the Catalogue-on-Tape.
If they were not identical, another (CN) was read-in from the
Catalogue-on-Tape and the comparison was repeated. This
process was repeated till each of the (BC) Number in the (CN)
on the Catalogue-on-Tape was compared with the (BC) Number
of the subject of the query in WORK A. When a matching of
the (BC) Number occurred, the (IN) immediately following it
in WORK A was compared with each of the (IN) in the (CN)
in WORK B. If there was no match, and if the (CD) preceding
the first (IN) in the (CN) in WORK A was a “Comma™, it was
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replaced with a ‘““Hyphen' and the comparison steps were
repeated. In this way, each one of the isolates in the (CN) in
WORK A were compared with each of the (IN) in the (CN) in
WORK B. If there was no match, the machinc read another
(CN) from the Catalogue-on-Tape and the steps were repeated.

52 FLOW-CHART

Fig 4 in Appendix 4 gives a Flow-chart of the steps. For
convenience, they are indicated as Step R3.1, R3.2, etc. The
steps are described in Sec 5A to 5Q.

5A ADDREss MODIFICATION (R3.1)
The values of the address modifiers m and n were each
made equal to zero.

5B CompaRIsON OF (BC) Numsers (R3.2)

The first two words of WORK A (that is, WORK A and
WORK A + 1) were compared with the first two words in
WORK B (that is, WORK B and WORK B + 1). If there was
no matching, the program branched to Stage R2.

Annoiation.— 1 This step involves the comparison of (BC)
Numbers as the values of m and n were each zero.

2 The symbols (m:) and (n:) indicate that the comparison
is to be done for the successive values of m and n — that is, m,
m+1 and n, n+1,

SC RESETTING THE VALUES OF m AND n (R3.3)
The values of m and n were each made equal to 2,

SD CHECKING FOR 8 SPACES (R3.4)

WORK A(m) and WORK A(m 4 1) were examined for
the occurrence of 4 consecutive spaces in each of them. If they
were sensed, the program branched to Stage R4. If they were
not sensed, it proceeded to Step R3.5.

5E CompaRIsON OF (IN) (R3.5)

The (IN) in WORK A(m) and WORK A(m+1) were
compared with the (IN) in WORK B(n) and WORK B(n-+1).
If there was a match, the program branched to Step R3.I11. If
there was no match, it proceeded to Step R3.6.

SF INCREASING THE VALUE OF n (R3.6)
The value of n was increased by 2.
Annotation— An (IN) in the (CN) in WORK A may occur
in any one of the fields in the (CN) in WORK B. Therefore,
it was necessary to compare each of the (IN) in WORK A with
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cach of the (IN) in WORK B. Hence, the value of n was increased
every time by 2.

5G CoMPLETION OF CHECKING Process (R3.7)

Checked whether the value of n was 40. If it was, the
program proceeded to Step R3.8. If it was not, the Steps R3.5
enwards were repeated.

Annotation.— The total number of words in WORK B was
40. As the value of n was increased by 2 after each checking,
when its value became 40, it indicated that the entire area of
\xoalﬁ)a has been scanned for the purpose of comparison of
the .

SH CHECKING FOR CoMMA (R 3.8)

Checked whether the (CD) following the (BC) Number in
WORK A +2 was a ‘Comma’. If it was not, the program
branched to Step R2.1 in the earlier Stage. Ifit wasa'Comma",
it procecded to Step R3.9.

Annotation.— In Step R2.3, the content of WORK A 42
will be the (IN) (togelher with the (CD) prefixed to it) immediately
following the (BC) Number.

5] REPLACING ‘CoMMA’ BY ‘HYPHEN" (R3.9)
The *Comma’ prefixed to the (IN) in WORK A + 2 was
feplaced with a ‘Hyphen'.

5K RESETTING THE VALUE OF n (R3.10)
The value of n was made equal to 2. The Steps from
R3.5 onwards were repeated.

SL SETTING THE VALUE OF m AND n (R3.11)
The value of m was increased by 2 and that of n was made

equal to 2. The program was re-entered at Step R3.4.

Annotation— 1 The value of m was increased by 2 to
facilitate the checking of the next (IN) in the (CN) for the query
in WORK A. The resetting of the value of n to 2 indicated the
starting address in WORK B.

2 In this process. some of the comparisons of (IN) may be
duplicated. But this is not considered a serious drawback as
the time taken for the process was practically negligible.

SM [LLUSTRATION

Fig 5 in Appendix S shows the distribution of the (IN)
of the (CN) in WORK A and WORK B are indicated. The
process of comparison is as follows:
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WORK A(0,1) compared with WORK B(0,1). They match.
Hence. WORK A(A2,3) compared with WORK B(2.3) (4.5) (6.7)
and so on. No equality. Hence,

3P6 replaced by -3P6in WORK A and the above steps repeated.
Equality found at WORK B(4.5).

WORK A(4.5) compared with WORK B(2,3)(4.5) and
so on.

Equality found at WORK B(8,9)

WORK A(6,7} is all spaces. Therefore, it is the termination
of the (CN) of the query in WORK A. Hence, the program
branched to the next Stage.

6 Stage 4: Assembly for Output
61 GENERAL DESCRIPTION

When all the (IN) in a (CN) from the Catalogue-on-Tape
have been checked. and an agreement with the (IN) in the query
identified. the program entered Stage 4. In this stage the sections
of the selected entry —consisting of (CN), Feature Heading.
and specification of Host Document —, were distributed in
different fields in the location OUB to OUB — 119. A maximum
of 80 characters (20 words), 300 characters (75 words). and 100
charactrs (20 words). were reserved for locating the (CN). Feature
Headings. and specifications of the Host Document, respectively.
In the output stage (See Sec 7) each of the fields could be sepa-
rately or simultaneously, worked upon. Further, as each of the
fields begins at a fixed word on the tape it is convenient to sort
by such elements as the (CN), Name of Author. and title of Ho
Document., when required.

62 FLow CHART

Fig 6 in Appendix 6 gives a Flow-chart of the steps.
For convenience, the steps are indicaled as Step R4.1.
R4.2 etc. The steps are described in Sec 6A to 6S.

The program provided checks for violation of the pre-
scriptions of location. To simplify the Flow-chart the seare not.
however, indicated therein. The steps that were common in
the program were used as subroutines.

6A FiLLING OUB wiTH SpaCE (R4.1)
The 120 words of OUB to OUB + 119 were filled with

space.
6B SeTTiNG COUNTER (R4.2)
A location named COUNTER was made to hold a zero.
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6C SETTING INITIAL VALUES OF ADDRESs MODIFIER (R4.3)
The values of M, N, and n were each set as zero.

6D CHECKING FOR VIRGULE (R4.4)

Examined whether the digit in BUF was Virgule. If
it was, the program branched to Step R4.7. If it was not, it
proceeded to Step R4.5.

Annotation.— The (CN) and the Feature Heading were sepa-
rated by a Virgule. Therefore, the sensing of a Virgule indicated
the termination of the (CN). The Feature Heading was stored
in a separate field beginning from OUB + 20.

6F STORING IN OUB (R4.5).
The digit sensed in Step R4.4 was stored as the Oth character
in OUB (N)(n).

6G INCREASING THE VALUES OF M aND N (R4.6)

The values of M and N were each increased by 1 to deal
with the next digit. The cycle of operations from R4.4 onwards
was repeated until a Virgule was sensed. The program then
proceeded to Step R4.7.

6H MoDIFYING BUF ADDREss (R4.7)
The value of M was increased by 1 to deal with the cha-
racter following the Virgule.
Annotation— The Virgule sensed in Step R4.4 was not required
in the output.

6J MobiryING OUB ADDREss (R4.8)
The values of N and n were made equal to 0 and 20 res-
pectively.
Annotation.— The first character of the Feature Heading was
stored in the Oth character position of QUB + 20.

6K CHECKING FOR VIRGULE (R4.9)

Checked whether the character in the Feature Heading
was a Virgule. If it was, the program branched to Step R4.12,
If it was not, it proceeded to Step R4.10.

Annotation— The Feature Heading and the specification of
the Host Document were separated by a Virgule. Therefore,
the sensing of a Virgule indicated the termination of the Feature
Heading. The specification of the Host Document is to be
stored in a separate field beginning from OUB + 95.
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6L STORING CHARACTERS OF FEATURE HEADING (R4.10)
The characters in the Feature Heading were stored begin-
ning with the Oth character position of OUB + 20.

6M  INCREASING THE VALUE OF M AND N (R4.11).

The values of M and N were each increased by [. The
cycle of operations from R4.9 onwards wcre repealed until a
Virgule was sensed. The program then proceeded to Step R4.12,

6N MoDiFYING BUF ApDREss (R4.12)
The value of M was increased by | to deal with th= cha-
racter following the Virgule.
Annotation.— The Virgule sensed at Step R4.9 was not required
in the output,

6P MoDIFYING OUB AbppDRIss (R4.13)
The values of N and n were made equal to 0 and 95 res-
pectively.

6Q STORING HosT SccTion (R4.14)

The remaining characters in BUF (M) were transferred
and stored in OUB (N) (n), starting with the Oth character position
of OUB + 95.

6R  SeTTING UP COUNTER (R4.15)
The value in the COUNTER was increased by 1.

6S INCREASING THE VALUES OF M anD N (R4.16)
The values of M and N were each increased by I.

6T CHecking COUNTER (R4.17)

Checked whether the value in COUNTER was 101, [f
yes, the program branched to Stage R5. If no, the operations
from Step R4.14 onwards were repeated.

Amnotation.— 1 The maximum number of characters for
the specification of the Host Document was fixcd at 100. There-
fore, a value of 101 in the COUNTER indicated the completion
of all the transfers from BUF.

2 Although the location named COUNTER is indicated in
the Flow-chart, in actual practice the value of N itself was used
as the counter.

6U {LLUSTRATION
Fig 7 in Appendix 7 illustrates the assembly of the output
before proceeding to Stage RS of the program.
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7 Stage 5: Output
71 KiINDs oF OuTPUT
The program provided for the following kinds of output:
1 On-line print-out-according to a long or short format;
2 Punched card in short format; and
3 Bibliography on magnetic tape in long format for further
Frocessing, if desired.

711 Example of Long Format
The following entries are examples of the long format.

MP85,P4-J2-9R |-9H1-9B3-3P6-2Z1 =5 | FOUNTAIN PEN, STUDENT
USE, MEDIUM SIZE, NIB: GOLD, EXTRA FINE POINT, PLATI-
NUM TIPPED, BARREL: PLASTIC, CAPACITY 1-5 ML/ROWAN P.
STUDENT PENS. (MOD STAT. 44; 63; 18-21).

MP85,P4-J2-9R4-9H2-9B3-222-2P6/ FOUNTAIN PEN, STUDENT USE
MEDIUM SIZE, NIB: NICKEL-SILVER, FINE POINT, PLATINUM
TIPPED, CAPACITY 2 ML, PLASTC CAP. | EVONUK M. STUDENT-
PENS. (OFFICE EQUIP. 8; 62; 58-60).

MP85,P4-J2-C-9R4-9M5-9KS-9H2-9B3-616-602-5111-356-2Y8-2J1-231/
FOUNTAIN PEN, STUDENT USE, MEDIUM SIZE, SELF WASHING,
NIB: NICKEL SILVER, RETRACTABLE, SPRING MECHANISM,
FINE POINT, PLATINUM TIPPED, SUPPLY CHANNEL, PERI-
PHERAL, TWO, DRUM NECK, BARREL: BLUE, ROCKET SHAPE,
TOP VENTILATION, GOLD CAP / PIDGEON O, SMITH K. RETRA
CTABLE NIB. (CANAD STAT. 18; 58; 401-3).

712 Example of Short Format
The following entriés are examples of the short format.
EVONUK M. STUDE NT PENS. (OFFICE EQUIP. 8; 62; 58-60).
}I’ll!DCS}SEOElOi) SMITH K. RETRACTABLE NIB. (CANAD STAT.
ROWAN P. STUDENT PENS. (MOD STAT. 44; 63; 18-21).

72 Faciuty
721 Printer

The printer used was an on-line printer capable of printing
300 lines per minute, with 120 print positions.

722 Card Punch
The card punch was capable of punching 80-column cards
at 100 cards per minute.

723 Magnetic Tape

The magnetic tape medium was similar to the one used as
the input tape. The transfer rate was 60,000 characters per
second.
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73 SWITCHES

The particular output device was selected by appropriate
console switches on the typewriter. For example. if Switch 10
was on it caused an output on magnetic tape: Switch 3 on the
line printer: Switch 4 on punched card: and Switch 20 for short
format. The first three facilities could be had simultaneously
also.

74 FLOW-CHART

Fig 8 in Appendix 8 gives a Flow-chart of the steps.
For convenience, the steps are indicaled as Step RS.1 elc.
The steps are described in Sec 7A to 7V.

7A TESTING FOR TaPE-ouTPUT (RS5.1)
Switch 10 was tested. If it was on. the program proceeded
to Step R5.2. If it was off. it branched to Step R5.4.

7B TRANSFER TO TAPE (R5.2)
The contents of OUB 1o OUB - 119 were transferred.
as one block, on 1o the oulput magnatic tape.

7C  SertinG CHECK CounTER (R5.3)
A number was stored in location CHECK whenever a

block was stored on tape or for print or for punched output.

Annotation.— 1t will be remembered that afler scanning the
whole tape, a location was tested to find out whether there were
at all any entries for documents selected in answer to the query.
This was done to facilitate the modification of the message given
out on the typewriter.

7D TESTING FOR PRINT QuTPUT (R5.4)

Switch 3. for printed output. was tested, If it was on.
the program proceeded lo Step RS5.5. If it was off, it branched
to Step RS.IS5.

7E TesTING FOR KIND OF FORMAT (RS.5)

Switch 20, delermining Long or Short Format. requirement
was tested. 1f it was on. the program proceeded to Step RS5.6.
to give a print-out in Short Format — that is, Name of Author,
Title and Specification of the Host Document only.

7F RE-SETTING VALUES Of X. N, AND n (RS5.6)
The values of X, N and n were set as 100, 0 and 95 res-
pectively,
Annotation.— X indicated the number of print positions.
N the starting character position, and n the word address. It
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will be remembered that the specification of the Host Document
was stored in OUB +95 to OUB + 119. (See Sec 61).

7G PRINTING THE CONTENTS OF OUB (RS5.7)
The contents of QUB at this stage were printed out in
Short Format,

7H SeriNG CHECK CounTer (RS5.8)
The number 1 was added to CHECK. The program
then branched off to R5.15.

7) SETTING VALUES OF X, N. n anD C (R5.9)
If Switch 20 was off. the value of X was made equal to
80 and those of N, n and C were each made equal 10 0.
Annotation.— If swilch 20 was off, it indicated that the Long
Format was required in the print-out. The (CN) will occupy
the first line, and was given a maximum of 80 digits. The Feature
Heading and the specification of Host Document were given
the next 4 lines with 100 characters each. C was used to indicate
the number of lines printed and its value was increased by 1 every
time a line was printed.
7K PRINTING THE CONTENTS OF OUB (RS.10)
The contents of OUB at this stage were printed out.
Annotation.— Since the values of X, N, and n were 80, 0,
and O respectively, the contents of QUB to OUB + 19— that is,
the (CN) — were printed out.

7L SETTING THE VALUEs OF X, N. AND n (R5.11)
The values of X, N, and n were set as 100, 0 and 20 res-
pectively, to facilitate the printing of the Feature Heading.

7M PRINTING THE CONTENTS OF OQOUB (R5.12)
The contents of OUB at this stage were printed out.
Annotation.—The characters printed out will be the first 100
characters of the Feature Heading, starting from OUB + 20.

7N  SETTING THE VALUES OF C, n AND N (RS.13)
The value of C was increased by ! and that of n by 25.
The value of N was made equal to 0.

Annotation— Making N equal to 9 indicated that the next
line should start at the character position 0. Increasing the value
of n by 25 indicated that the printing would start from the twenty-
fifth word — that is, OUB + 25,

7P « CHECKING THE NUMBER OF LiNEs (R5.14)
Checked whether the value of C was equal to 4. If it was,
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the program branched to Step R5.8. Ifit was not, the Steps
RS.12 onwards were repeated.

7Q TesTING FOR Punch QutpuT (R5.15)

Switch 4 was tested. If it was on, the program proceeded
to Step R5.16. If it was off, the program branched to Stage R2
to read the next block on tape.

7R SETTING THE VALUE OF X, N, AND n (R5.16)
The values of X, N and n were set as 80, 0 and 95 res-
pectively.
Annotation.— X =80 indicated that 80 characters were to be
punched. Only the specification of the Host Document, as stored
in OUB + 95, was to be punched. Hence, n was set as 0.

7S PUNCHING ouT CONTENTS OF QUB (R5.17)
The contents of OUB at this stage were punched on card.

7T SETTING THE VALUE OF X, N aND n  (R5.18)
The values of X, N and n were set as 20, 0 and 115 res-
pectively.

Annotation— The maximum number of characters in the
specification of the Host Document was restricted to 100. Eighty
characters were punched in the earlier step. Hence, X was made
equal to 20 to facilitate the punching of the remaining characters.

7U PUNCHING OUR CONTENTS OF QUB (R5.19)
The contents of OUB at this stage were punched on card.

7V SertinG CHECK Counter (R5.20)
The number 1 was stored in CHECK.
The program then branched to Step R2 to read the next
block on the tape. The cycle of operations was repeated till
the End Sentinel was sensed on the tape.

8 Examples
81 QUERY 1]
811 Statement of the Query
1 List of documents on studies on the corrosion of metallic
fountain pen barrel by ink;
Any other facet may be discussed in the document; and
3 Print out in long format.

812 Kernel Terms in Sequence
FOUNTAIN PEN. METAL BARREL. CORROSION BY INK.
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813 Class Number for Query
MP85,21,3;474-5

814 Number of Documents Selected by Computer
1
815 Print out

MPg5,2],3,;474-5
FisHER T. PEN BARREL CORROSION STUDIES. (CORROSION.

1954 ;8-10).
816 Number of Documents in the Catalogue-on-Tape Answering
the Query
1
82 QUERY 2

821 Statement of the Query
1 A classified list of documents on the production of plastic
barrel pens;
2 Any other facet may be discussed in the documents; and
3 Print out in the long format.

822 Kernel Terms in Sequence
FOUNTAIN PEN. PLASTIC BARREL.

823 Class Number for Query
MP85,3P6

824 Number of Documents Selected by Computer
46

825 Print-out
(Omittted here for want of space)

826 Number of Doc ts in the Catalogue-on-Tape Answering
the Query
46

83 Query 3
831 Statement of the Query
1 A list of documents on comparison of triangular barrelled
pen with cylindrical barrelled pen with particular reference to
writing facility;
2 Any other facet may be discussed in the documents ; and
3 Print out in short format.
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832 Kernel Terms in Sequence
FOUNTAIN PEN. CYLINDER BARREL COMPARED WITH TRI-
ANGULAR BARREL. WRITING FACILITY.

833 Class Number for Query
MP85,2Y10m2Y3;9P3

834 Number of Documents Selected by Computer
1

835 Print out
WILLIAMSON S M. CYLINDRICAL AND TRIANGULAR BARREL
PENS. (MOD STAT. 45,64;35-40).

836 Number of Documents in the Catalogue-on-Tape Answering
the Query
1

84 QUERY 4
841 Siatement of the Query
I List of documents on the production of gold capped
cylindrical barelled pens;
2 Any other facet may be discussed in the documents;
3 Print out in short format.

842 Kernel Terms in Sequence
FOUNTAIN PEN. CYLINDER BARREL. GOLD CAP.

843 Class Number for Query
MP85,2Y1,2J1

844 Number of Documents Selected by Computer
Nil

845  Print out
' NO SUITABLE DOCUMENTS PLEAS: "

846 Number of Documents in the Catalogue-on-Tape Answering
the Query
Although there are some documents listed in the Catalogue-
on-Tape answering the query. the computer did not select any
of them because the class number for the query given in sec 843
is incorrect. The correct class number is MP85,2Y[-2J1

85 QuUERY 5
851 Statement of the Query

1 A list of documents on the production of plastic barrel,
gold capped pens;
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853

854

855

856

DOCUMENT FINDING R856
2 Any other facet may be discussed in the documents;
3 Print out in the long format.
Kernel Terms in Sequence

FOUNTAIN PEN. PLASTIC BARREL. GOLD CAP.

Class Number for Query
MP85, 3P6-2J1

Number of Documents Selected by Computer
8

Print-out
(See Fig 9 in Appendix 9)

Number of Documents in the Catalogue-on-Tape Answering
the Query
8

Annotation.— It will be noted that although the two lsolate
Numbers are given consecutively in the Class Number for the
query, in the Class Numbers of the documents answering the
query these isolates do not occur consecutively in all cases.
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91 ApreNDIX |

Read card
into CARD

to
CARD+19

7 i1l Rewind tape
WORK A to Type “Job
WORK A + 29 completed”

No Yes Store
- RK
e i L)
2
R1.8
Ne ARD(M Yos
= (cp)
?
L b6 0°043 \ a9
NaoO
Store
£t.7 [1n WORK
A (F){n)
M=Et3
M.9! yafey
I

Fie 1. Flow-chart 3: Distribution of Query Class Number
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92 APPENDIX 2
CARD CARD CARD CARD CARD
A A+l A42 A+3 A+4
MP85,3P6—ZJI:7VV,\6\V\VE

WORK WORK WORK WORK WORK

+1 +2 +3 +4
|MP85vvvv,3pevvvv-2J xv;
FIELD 1 FIELD 2 FIELD 3
WORK WORK WORK  WORK
+36 +37 +38 +39

i V|V I|VIVIVIV|V|VI|VVIV|VIVIV|V|V

FIELD 19 FIELD 20
Fic 2. Contents of storage locations
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93 APpPENDIX 3

N

Store
1o WORK] R2.8
B(N)(n)
MMt N R2.9
NeN+i

Read tape
into BUP

to
BUF + 100

Type "Ready 12 Type "Bo
for next * 2.8 avitabtle
Query*® dooumwent®
& N
CEECX
[TV
nt
.10
Fic 3. Flow-chart 4: Transfer from Catalogue-on-Tape
Lis Sc
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94 APPENDIX 4

Replace
.y
g|r-v
* *WORK A(nl} "8
WORK B(n:

R3.10

Fie 4. Flow-chart §: Comparison of Class Numbers
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95 APPENDIX §

MP 8 50 MP 8 5 0
vVVvvuvl VVVUVY 1l
, 3 P 6 2 , S ( 4 2
VVvvys3 ) v Vv 3
— 2 51 4 — 3P 6 4
VVvVvVv S vVVvvy S
VVVV 6 Z 2N 5 6
7 vVvvwv 7

~ 27 1 s

vV VUV V39

WORK A WORK B

(CN) of Query (CN) from Catalogue-on-Tape

Fia 5. Distribution of (IN)
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7 r11d
00B to
84.1 |0UB »

119

counr
4.2 [ mp

R96
96 APPENDIX 6

Store
in OUD [gq.8
(®)(n)

M o= Mei YR4.8
¥ = N+t

Store

1in_00B
(N)(n)

Moe Mel\ge gt
N = Nei

Re.14

Fia 6. Flow-chart 6: Assembly for output
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97 APPENDIX 7

BUF

| MP 85 .lJ,iZ, 02 ,0A:|7.6/ FOUNITAIN\PEN.\M%

gAUTO MATI| C/BO|HNV R|.RIN|GING|V THE: vV CAP| f

BUF + 100 —»

EBENC}H.A!I&GIJ .57 vv;

DISTRIBUTION
OuUB +1 42 43 44 45 OUB+19
|MP85 »1J,(2,02],0A:7, 6V vvvg Evvvvvi

OUB + 20 OUB+-%4

;FOUN\TAIN PEN, |META |LLIC C; iMATl vag

OUB 4+ 95 OUB+119

;BOHNVRVV RING|INGY THEV{C? vvvvvvi

Fic 7. Assembly for output: Distribution
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98 APPENDIX 8

R5.2 25.3
Tape OUB to Ade 1
OUB » 119

OUB(N)(n)

X = 20
RS.186|N = O
n =115

»6.19 05;7;';(:)

AdS 1t
in
CHECX

<

int

X

OUB(N)(n)

Pr
25.10 OUB{N)(n) R3.T
X = 10
RB.11 [N = 0O
n = 20

No

Print X
oUB(N) (n) [ B5+12

C=C+1
n=n+25 |R5.13
N=0

Add 1

in
CHECX

Fio 8. Flow-chart 7: Output
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