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KARP

Kansas Automated Retrieval Project

Section A - General .

Introduction

Many systems are available today for automated handling of
bibliographies compiled by different disciplines. The most famous ones
are the Chemical Society's Chemical Abstracts and Chemical Titles, and
the National Institute of Health's Medlars scheme. While these are of
great benefit to researchers in these respective fields there are few
available systems for small bibliographic collections such as those
undertaken by an individual or a small.department. These collections,
vérying in size between a few hundred and a few thousand references,
suffer from the distinct disadvantage thaf there is no way of retrieving
information from them in a fast mahner without the imposition of some
mechanical system: effectively, articles become irretrievable. It
would appear that an automated retrieval system that could deal with
these problems of size and display in some meaningful way would be a
useful addition to the research capability of an‘academic.

The design criteria of such a system have to allow for the small
scale of operation. Where the large nation-wide systems can be
relatively slow in disseminating information, it would be eipected
that a small system would be able to provide output almost instantaneously
—-and hence would have to operate either ih time sharing on a remote
“computer terminal or in a simulation thereof; Secondly, some of the

advantages of the large system approach would have to be sacrificed

to enable this small system to be viable; for instance, free text



searching would pfobably be incompatible with a small time sharing
system because of time and input/output considerations.

The Kansas Automated Retrieval Project was set up wifh,the idea
of developing a small easily used interactive system for editing,
sforing, and retrieving information in the form of bibliographic
references from a ;et of disc files. A keyword approach was used as '
it is less cumbersome to incorporate than free text searching procedures
when the minimum of text can be stored in the system. The design
limit of the system is intended to be about 3000 records, with no
lower limit. This capacity should be adequate for most researchers'
needs for private bibliographic collections. The system has been
designed to be as general as possible, and was in fact tested initially
" using a 1300 photographic slide set as the basis for the data file.

Other applications will be listed later.

Operation of the System

The KARP systeﬁ is broken down into a sequence of four individual
programs written in FORTRAN. The decision to break the system into
four programs was made to insure the fastest possible interaction time
and the loﬁest possible costs of operation commensurate with.the
completion of a given spécific goal for each program. The four
sections are EDITOR, UPDATE, SEARCH, and LIST. As the names suggest:
EDITOR is responsible for the editing and correction of material
entering the system, UPDATE for placing the edited file into permanent
disc storage, and SEARCH for searching an index to find the answers

to specific user questions. LIST operates in the batch mode as it



produces a listing'of records based on keyword composition. This
would be an impossible task on a remote terminal and is hence sent
for printing to the high-speed line-printer.

‘These four programs use as input files created by the previous
program in the sequence. Thus the original data input is on a file
called INPUT. which could be either cards or a previously created
disc file. When using the system in a full time sharing mode it would
be usual to store this input file on disc. If the system is being
run entirely in the batch mode in a time sharing simulation the data
files could be on disc, drum, or tape, with the input most likely on
cards. As most medium to iarge sized machines have some time sharing
capabiiity the system has specifically been designed for time sharing.
Altogether six files are used: INPUT - which holds incoming data;
INFILE which contains the material in the process of editing; OUTFILE
as a scratch working file; KEYLIST - a temporary file holding the newly
generated keyword set coupled between EDITOR and UPDATE; PERMFILE -

a permanent file to store the updated bibliography; and KEYWORD, also
permanent, to hold the cross reference listing on which the searches
will be made and upon which the program LIST operates.

The development of fhese programs has followed the principle of
using as little core storége as possible compatible with a reasonably
efficient program. This is because the effectiveness of a user on a
time sharing system is related to the amount of core store he is
occupying. The more core affected the less freQuently will the
machine run part of his program. Where there is going to be a lot of

interaction between the program and the user, it is advisable to keep



the store requirements as small as possible to insure faster response.
Thus the EDITOR program requires about 500 words storage whereas the
UPDATE program can use 2500 words as the amount of interaction is

small.

FORTRAN Dialect

.The programs were originally written for the Honeywell 635 computer
using a time sharing FORTRAN compiler thaf contained %arious departures
from standard FORTRAN IV. The major differences are that:

1) PRINT is-used instead of WRITE in many situations, especially
when writing interactively, in a FdRTRAN I1 manner.

2) REWIND n is replaced by BEGINFILE n, and where the file is
later to be written upon, by BEGINFILE n followed by ENDFILE n. In
most other compilers the REWIND n statement should be sufficient.

3) Connected with the file manipulation is the use of FILENAME
to allocate the name of a file. Where standard FORTRAN is used, the
equivalent will usually beA; logical unit number for the drum/disc/tape
file.

4) The § sign is used as a continuation indicator rather than the
more customary number in the 6th column of the card.

S) Formatted reads and.writes to files are used where binary I/0
would be faster.

Apart from these differences, there should be no trouble in converting
to another version of FORTRAN.

All the programs use the Free Format Function (McCullagh, 1972)
type o input system that allows the user to punch data into the

machine without regard for format. The system is briefly explained

in a later section.



Section B - EDITOR

Use of the EDITOR Program

The EDITOR program, as its name suggests, is a program that
enables the incoming data in the form of cards or a disc file, to |
be edited and any necessary corrections made before the PERMFILE
or KEYWORD cross reference index is updated. It is structured in an
interactive mode so that corrections to the input file can be made,
checked, and recorrected if necessary, all in the same computer run.
The program runs using a series of commands that act on the incoming
data. In order to understand thesé commands it is necessary first to
outline the type of data format used. A bibliographic reference can
be represented for purposes of retrieval by the following characteristics:

1) Identification number,

2) Author list,

3) Date,

4) Keyword iist.

Keyword Choice

The first three items are self-explanatory but the fourth needs
consideration. A keyword is a word that.is a key to the understanding
of the content of a passége. Thus, if a particular bibliographic
reference has a title: "A bibliography of papers concerning the
Gettysburg Address," it would be reasonable to assume that '‘bibliography"
would be one of the keywords chosen to represent the content of that
paper. Other keywords may well suggést themselves on reading the paper{

Often the title as such will not be entirely relevant to the subject



matter of the article and in such cases care is necessary to insure
that no mistakes are made in the choice of keywords. Also the choice
will depend on the type of computer system that is being developed. A
bibliography concerned with history would put far more émphasis on the
Gettysburg Address than one on computer mapping. In fact, the Gettysburg
paper would not appear in such a listing! |

Choosing the appropriate kéyword sef of a given bibliography is
one of the most difficult and subjective‘aspects of sétting up a
storage and retrieval system. One method to circumvent this is to
use a free text searching procedure operating on the actual title or
ébstract of a paper, but'this leads to errors; especially with non-
scientific title searches because titles do not well represent the
. contents, and abstracts only slightly better. A thorough keyword
search by a researcher in the same field as the article has many
advantages but necessarily involves a lot of voluntary labor. For
this reason many organizationskuse the free text method in preference
as the title and abstract can both be searched and the probability
of relevance is still fairly high. If only a title is used for the
search, however, the probability of success declines.

In the presént casé, it is assumed that the researcher is familiar
with the field in which ﬁe is working and hence that he can develop a
good set of keywords. Any article for which he retains an index card
will have been read and hence with only a littie mofe effort could have
been keyworded at the same time. A common difficulty is that when one
starts to compile a keyword index one's idea of the best set of keywords

is completely different from the set chosen in the end. Therefore, the



sef of keywords has to be built up over a period of time, and no

attempt should be made to define a keyword set until a representative
selection of articles has been considered. Another problem is the

choice of the generality of the keyword set. For instance in an
automated bibliography on the availability of computing machines it
would‘be pointless to have a keyword 'computer.'" But would it be
worthwhile to include "'IBM'"? This word ﬁay be present in over half

the references but would be needed nevertheless to diétinguish between
different types of machines. At the other extreme, there would be little
point in having a keyword "Programma 101''; a better choice would be

"programmable calculating machine." |

Data Input to EDITOR

The program accepts the four categories of data listed above as
a card image sequence. .In the program listing of EDITOR the format
given is (3X,I5,5A4,12,10A4). The IS5 field reads the identification
number of £he paéef: the 5A4, the author name (16 of the 20 characters)
and the date (the remaining four characters of the field). 12 is the
number of keywords chosen to represent that paper. This number can
be in the range 1 to 15, .The first five keywords appear in the 10A4
field of the first card: thus every keywofd has up to 8 significant
characters, two computer words to every keyword. If the number of
keywords is greater than 5, some form of continuation card for the
remaining keywords is needed. This is input in the format (3X,I5,20X,
12, 10A4). The identification number is used to check that the con-
tinuation card has the same number. The I2 field should be kept blank

as an additional check that the right card is following the original.



An example of a complete card could be:

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890

345SCREWTAPE,D BEEL1972 8DEVILS SATANIC WORMWOODUNCLE
345 _ ADVICE TORMENT ETERNAL
These cards are stored in the file INPUT.

The free format routine is not used to read in the INPUT data
as usually they will be punched up on car&s and can easily be verified
beforehand. The interactive commands are read in bf free format,
however, as otherwise many program failures would occur owing to
incorrect formatting at the terminél.

No two references should have the same identification number. In
the later retrieval phases this would lead to confusion! On the other
hand, the numbers do not have to be sequential, but the alphabetic
order should correspond to the numeric one. Thus the sequence of
IDS many be 124, 153, 183, 195, 305, 267, etc. The reason for this
is that when the neﬁ referehces are merged with the PERMFILE it is
assumed that that file is in numeric order and the incoming cards will
be merged into the right gaps in the sequence. It is therefore worthwhile
to leave fairly large gaps in the series of ID numbers at the beginning
of a bibliographic project so that infilling can occur later. This
means that the actual articles can then be sorted by ID number or author
alphabetic order and still be in sequence. This will not always be
possible, especially when the gaps in available IDs are filled. It is
then necessary to start placing the articles in’a second series of
alphabetic order thus giving a continuous numberingvéequence but with
two complete cycles through the alphabet. This process can be continued

indefinitely. Thus if a sequence of IDs is started 5, 10, 15, 20, 25, ...



100, when one of the gaps is full, maybe between 15 and 20, a new

alphabetic series could be started from 105 to 200.

Editing Procedure

Many time sharing systems have some form of inbuilt editing
commands. It is awkward, however, to run a program'to generate a set
- .of keywords,.summon up the text editor to make corrections, and then
run the keyword question and listing progfam again. for this reason
EDITOR contains its own set of editing commands so that the whole
process can take place under one program's control. These commands
and most of their associated data are read in by free format. A list

of the free format commands and data is given below:

Subsidiary
Command Command : Data field 1 Data field 2

1)  BEGINFILE - - -
2)  COPY - - - -
3) DELETE CARD N -
KEYWORD N M
4)  INSERT CARD "N -
. . KEYWORD \ N | M
5)  NEWKEY . - -
6) PRINT -~ CARD - - N ' -
KEYLIST - -
KEYWORD - -
7)  READCARDS - K -
8)  REPLACE AUTHOR N : -

CARD N -
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DATE . N -
KEYWORD N M
9)  SUBSTITUTE - - -

'10)  sToP - o - -

It can be seen that there are ten main commands and a selection of adjectives
..describing them. In the.data fields K is the number of cards to be read,

M is the position of the keyword, author,vor date to be replaced, and N

is the card number in question. In addition to this data set, some of

the commands require alphanumeric input as a character string to identify,

insert, or repiace an author name, date, or keywbrd.

Only the first four letters of any keyword are significant; thus,
instead of typing READCARDS, the system would accept just READ. Similarly,
instead of SUBSTITUTE, one could use SUBS. Any mistakes in spelling
occurring after the fourth letter will be ignored; any before are
significant and the program will ask for a new command to be given.

Note that any commands typed at the same time as the error will have
to be re-entered. The delimiter between commands, and the data for
commands, is one or more spaces. Thus a command sequence might appear
as follows:

READCARDS 100 NEWKEY PRINT kEYLIST STOP
The program would read in 100 cards (or bibliographic references which
might contain more than one physical card, but a total of 100 'logical'
cards), compute a keyword occurrence listing, print the list of keywords
found, and stop execution of the program. Commands can be mixed in any
logical order and up to 72 columns of the card image can be filled with

commands. In this way it is possible to execute more than one command
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sequence at a time before the program will ask for another set of
commands. |
The input of commands to the program is accomplished by typing data
in response to the printing of either:
\ ENTER COMMAND or

ENTER DATA
The first is expecting an alpha command and the latter a number defining
some parameter of the command. Either piece of information can be
entered at this time or a whole series of command sequences. It is
important to realize that if a series is entered the program will follow
the sequence rigidly and that any missing data may cause the program to
fail, or make it difficult to retrieve'an error. An example of this is
given later. If a subsidiary command is given without a main command,
for instance: |

CARD 146 COPY instead of

DELETE CARD 146 COPY
the program will print:

: COMMAND.RECOGNIZED BUT HIGHER.ORDER COMMAND NEEDED.

YOUR COMMAND WAS |

CARD 146 COPY

TRY AGAIN
If a command is totally unrecogniiable, the progfam will print:

ILLEGAL COMMAND. —

and ask by means of ENTER COMMAND for the command name to be repeated.
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Elucidation of Editing Commands

1)  BEGINFILE

BEGINFILE has the sole function of setting all reading and writing
pointérs on files INFILE and OUTFILE back from whatever positions they
occupied to the very beginning of the files. This is the same as rewinding
all the files. If a mistake has been made during the editing procedure
which must be removed, BEGINFILE will simply reset the file to its
unchanged position. As no call of COPY has been made, thére will be
no copying of the amended version of INFILE, that is kept.-in OUTFILE, -
back into INFILE. On successful completion, the message

POINTERS AT BEGINNING OF FILES

will bé printed.
2) copy

This command saves any changes that have been made and written to
OUTFILE back into INFILE. Assume that some data had been read into
INFILE from INPUT and then had been edited by using commands like
REPLACE, INSERT, or DELETE. It is possible that the last card altered
was not in fact the last card in the seduence read by READCARDS. All
alterations and editing act on INFILE, but write the corrected version
out to OUTFILE. Thus the corrected version needs to be copied back into
INFILE before further editing takes place as OUTFILE is only a temporary
file, whereas INFILE is the file passéd onto the program UPDATE. Thus
COPY copies any unread remainder of INFILE to OUTFILE and then copies
the whole of OUTFILE, containing the corrected version, back to
INFILE. The message printed on succéssful completion of this task is:

DATA SAVED INTO INFILE
POINTERS AT BEGINNING OF FILES
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3) DELETE
This is the first of the editing commands. Either a card or a keyword
can be deleted. If a card, all trace of it will disappear from INFILE;
if\aﬂkeyword, the number of keywords will be automatically reset tq'one_
less. Both require that the ID number of the reference in question be
gifen so that the correct card can be found in INFILE. If a card of that
ID does not appear in INFILE the message:
. ~ NO CARD OF ID XXX FOUND IN FiLE

DATA SAVED INTO INFILE

POINTERS AT BEGINNING OF FILES
will be printed. As can be seen an automatic COPY command is initiated.
Note that all the editing commands act from where the previous command
left off. In other words, if a previous card of ID 250 was amended or
printed, and the next command looks for an ID of 170, no card will be
found as the pointers are beyond that point in INFILE. Therefore,
editing should be performed in a sequential manner from the beginning
of the file to the end, with a COPY command at the end of any particular
sequence of editing. This will be demonstrated in the example later on.
A typical command to delete a card might be:

DELETE CARD 124  DELETE KEYWORD 167 2
The second series of commands for deleting the keyword needs some
explaining. The deleted keywofd is on card‘167 and is the second kéy-
word on the card. It may be difficult to know which position the key-
word occupies. For this reason there is a command PRINT CARD which will
print out the card before the DELETE command takes effect. The

sequence could be as follows:
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DELETE CARD 124 PRINT CARD 167 DELETE KEYWORD 167
Once the card 167 has b-en printed the aberrant keyword can be readily
identified as the second. As no more commands occur in the previous
command list, the program will ask:
ENTER DATA
to which the response is:
2
and the keyword will then be deleted. Note that it is possible to perform
more than one operation on a card before passing to the next card. Success-
ful completion of the DELETE command is indicated by:
CARD XXX DELETED
fqr DELETE CARD, and:
DELETED KEYWORD IS XXXXXXXX
for the DELETE KEYWORD command.
4)  INSERT |
INSERT uses two subsidiary commands, either CARD or KEYWORD. If a
card is to be inserted, the card ID given in data field one is the card
immediately preceding the point at whicﬁ insertion is desired. Thus, if
card 197 is to be inserted after card 195 but before 200, the INSERT
command would be:
INSERT CARD 195
On successful completion of card insertion the pfogram will print out:
INSERTED CARD READS AS FOLLOWS “’
followed by a listing of the card. The card that is inserted is the
next one read from the file INPUT; Thus if 100 cards were read originally

by READCARDS, the inserted card will be the 10lst.
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Inserting a keyword follows much the same process as deleting one
except that the keyword itself has to be typed in the form of a character
string. Thus if the sequence is:

| INSERT CARD 195 INSERT KEYWORD 234
the program will perform the insertion after card 195 then look for
card 234, and having found it print the message:

&ENTER CHARACTER STRING
to which the response is the desifed keyword. The keywofd must be
typed in column one onwards as it is read in 2A4. The answer should be:
INSERTED KEYWORD IS XXXXXXXX
5)  NEWKEY

The purpose of the editing program is to eliminate errors from
INFILE so that when UPDATE calculates the cross reference index all the
keywords included will be valid ones. It is therefore necessary to be
able to check the keywords présent in INFILE to determine whether furthe:
edifing is necessary. NEWKEY creates the entire keyword list for INFILE
and sends a copy of it, together with the frequency of occurrence of
every keyword to the temporary file KEYLIST. No printing of the keyword
listing is given, only the message:

KEYWORD LISf GENERATED
to indicate success. Typing PRINT KEYLIST will print a list of the
keywords and their frequenciésf
6) PRINT

The subsidiary commands associated with PRINT are CARD, KEYLIST,
and KEYWORD. PRINT CARD does as could be guessed, print out a given

card! The command sequence for printing a card with ID 345 would be:
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PRINT CARD 345
which would give the following output for the example of an input card
given in the section on data input to EDITOR:
ID IS 345 AUTHOR IS SCREWTAPE,D BEEL AND DATE 1972
THERE ARE 8 KEYWORDS, WHICH ARE
DEVILS SATANIC LETTERS WORMWOOD UNCLE
ADVICE TORMENT ETERNAL
If the card desired does not exist, the message:
NO CARD OF ID XXX FOUND IN FILE
is printed and the file saved by an automatic COPY with whatever
corrections had been made up to that point. |

PRINT KEYLIST -prints out the keyword listing in its entirety together

* with the frequency of occurrence of every keyword. See the example

given later for an indication of the printing format. The only failures
are catastrophic and would be related to the fact that the file

KEYLIST had not previously been written. A call on NEWKEY must precede
any attempt to use PRINT KEYLIST.

PRINT KEYWORD can be used to find those cards on which a certain
keyword exists. For instance, an error may have been made in the
punching of the input feférence cards so that two versions of one
keyword exist, such as SURFACE and SURFACES, with frequencies of,
respectively, 1 and maybe 10. So that the file cén be edited in a
sequential manner, it is vital to know which card contéiﬁs the keyword

SURFACE so that it can later be altered to SURFACES. PRINT KEYWORD

has no data requirement but does need the keyword input as a character

string. The program will print:
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ENTER CHARACTER STRING

to which the response would be:
i SURFACE

The.ottput from the searcﬁ could be:

KEYWORD OCCURS ON FOLLOWING CARDS

267

. POINTERS AT BEGINNING OF FILES

Thus the SURFACE keyword is on card 267 only. If the keyword had not
been found on any cards the output from the program would only have
said:

POINTERS AT BEGINNING OF FILES
Note that as this command does not alter the file in any way. No COPY
comnand and only an automatic BEGINFILE are necessary.
7)  READCARDS

The function of READCARDS has been previously mentioned. 1Its
purpose is to read a given number of cards into INFILE so that they can
be edited. To read 100 cards would require:
"~ READCARDS 100 |

and the only printed output is:

DATA SAVED INTO INFILE

POINTERS AT BEGINNING OF FILE
unless fewer than the required numﬁer of cards can be read. If 70
cards are in INPUT the program will fail catastrophically. No attempt
is made to test for end of file. It is possible that some cards will
not be complete or that the ID on thém does not match the ID of any
subsequent cards referring to the same article. In this case the entire

logical card will be omitted from INFILE and reading will recommence at
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the start of the next complete card. The warning printed on such an
occasion i;: |

CARD XXX HAS BEEN DELETED FROM THE INPU"I‘ FILE
8) REPLACE

Replacement of any part of a logical card may bg necessary when

wrong information has been entered or mistyped onto a card. Therefore,
options are supplied to replace either author, the entire card; date,
or a keyword. The

REPLACE CARD 260
comnand sequence would replace card 260 with the next one in INPUT in
the same manner as the INSERT CARD, but card 260 would be entirely
replaced, including the ID, with the neﬁ card read in. Care must be
téken that the sequence order is maintained.

All the other options require as daté the card number on which

" something is going to be replaced, and for KEYWORD the position of the
replaced keyword in the keyword string. This latter case may mean that
a PRINT CARD would have to have been used first to insure that the
right keyword is replaced. The various forms of the command are:

REPLACE AUTHOR 278 |

REPLACE DATE 278

REPLACE KEYWORD 278 4
All three will ask for: |

ENTER CHARACTER STRING T
at which point the relevant new author/date/keyword is typed starting
in column one. The output for successful éompletion of the command

should read:
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REPLACED ITEM IS XXXXXXXXXXXXXXXXX
REPLACING ITEM IS XXXXXXXXXXXXXXXXX
9)  SUBSTITUTE
: There are many occasions where a kéyword is misspelt on more than
one occasion in the INPUT file. If the word SURFACES used earlier as
an example had been typed as SURFACE in perhaps 12 places throughout .
the file it would have been easier to correct the error by means of the
SUBSTITUTE command. The command is:
SUBSTITUTE
There are no card numbers indicated because the program will check every
card fpr the presence of the irregular keyword. Thus two character
strings are needed, the incorrect one and the corrected version. The
interactive sequence would look like this:
ENTER CHARACTER STRING
SURFACE |
ENTER CHARACTER STRING
SURFACES
| SURFACE REPLACED THOURGHOUT BY SURFACES
12 CHANGES MADE
DATA SAVED INTO INFILE
POINTERS AT BEGINNING OF FILES
The corrected file is saved automatically into INFILE.
10) STOP_
This command stops execution of the program and prints no message

other than those supplied by whatever system is being used to run the

program.
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Program Details

The listing of the program has comment cards throughout to indicate
the operation of different sections. As an overall guide, this section

will outline the function of some of the arrays and subroutines.

Arrazs

'KOM Holds the command names. A data statement feeds the names
in Al into KARD from which they are copied into KOM.

KARD Used mostly to hold card images being read or edited.

KPEY General storage, used to develop keyword list, and holds
character strings for editing purposes.

KNUM Used to generate the frequéncy distribution of the keywords.

NUMS} Hold data read into the program as commands: associated with

KYMﬁ the free format function.

Subroutines

MAINLINE Summnons coﬁmands, calls other routines, and does the
necessary switching to enter the right éommand.

ORDER» Controls routine SORT which puts the keyword listings in
alphabetical order. As the keywords are stored as 2A4,
orderiné proceeds on the first half of'the keyword, and
then sorts any remaining keywords that have the same
first half and different second halves. Thus if two

‘keywords are OPTICS and OPTIMIZATION, the first sort will
place them together on the basis of their common OPTI, and
the second sort on the last half of the keywoxrd will place

OPTICS before OPTIMIZA. At the same time, as keywords
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are ordered, the array KNUM has to be put into the
same order to maintain a one to one correspondence between
a keyword and its frequency.

READIT Reads in a éard from INPUT in whatever format is supplied
on lines 4920 and 4930. If KA is 1; the routine assumes
it 1s Tooking for the beginning of a logical card; if 2,
the end. |

coM This routine is called from the main program to read in
cards and data. If KC is 1, an alphanumeric command is
to be written; if 2, its associated data. Both are read
by means of therfunctidn IREAD. If a command name is
read the value of IREAD should be negative and if data,
positive. 1If the wrong sign is associated with the
particular type of read being underfaken, the program
prints: }

_ WRONG TYPE OF DATA

and terminates execution.

RITE This subroutine writes a logical card to file OUT which
is a file name, and may contain either the code for
INFILE or OUTFILE depending on the call from the mainline.

FIND " FIND is used to look through IN either for a given card
ID (NUMB = desired ID number), or every card in the file
.(NUMB = 0), or a read from IN and a write to OUT (NUMB
equals -1). NUMB is set to -1 for copying large sections
of files in the COPY operation. IN and OUT contain the

file codes for INFILE and OUTFILE.
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corY COPY copies the contents of any array KARD from elements
KA to KB into an array KPEY from element KC+l.

START Rewinds INFILE and OUTFILE and writes the number of records
to be written on file OUT as the first record on OUT.
IN and OUT contain the file codes for INFILE and OUTFILE.

SORT This routine is a modification of the CACM routine
published in CACM March 1969 by Singleton. It will sort
the JAth column of array KA into order from low to high.
Note.that with alpha type information being sorted there
may be a probiem in that the sorted order will not always
be alphabetical, owing to the bit pattern of some letters.
This does not matter with regard to the program as long
as the same order is maintained throughout. If alpha-
betic order is desired, a.few small modifications could
be made to input characters. JB indicates the other
column of KA that is not being sorted, but together with
the array NUM is simply following the ordering process
based on the JAth column of KA.

NEWCRD Initiates the entry of a new card; part of the Free
Format Function.

IREAD ~ Reads in the commands and the associated data. The
function can differentiate betweén numeric input and alpha
.input by assuming that anything non-numeric must be

alphabetic. For details of operation see McCullagh (1972).



23

Error Messages Generated by the Program Editor

These messages are printed in the form:

PROGRAM STOPPED. ERROR X

where X is a value taken by the variable KERR. The various values of

KERR have the following meanings:

Value of KERR

1

3*

4*

6*

Interpretation

ID on continuation card and heading card not the
same. Card deleted from input file.

Illegal command discovered on input sequence.

New input sequence read without regard of any
immediately féllowing commands.

Wrong type of data encountered.

More than 100viﬁdividua1 keywords exist. Remedy
is to read fewer cards.

Novcard of a particular ID found in the file.
List of keywords is tr&ing to grow larger than
100. .

File fully read alread}, needs to be saved before

more editing can take place.

* o '
indieates execution stops if this state encountered.

" Section C - UPDATE

Use of the UPDATE Program

The purpose of the UPDATE program is to take the edited file con-

tained in INFILE, and the keyword list in KEYLIST, and to merge these

with any previous bibliography held in PERMFILE. The program will then
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generate a cross reference index for the cards in INFILE and finally
merge the old and the new cross reference indices to give an updated
form in KEYWORD. As this process is largely automatic, there is very
little in the way of data input to the program. What there is consists
of two questions:
1) TYPE 1 IF THIS IS THE FIRST UPDATE
to which ‘the reply is 0 if it is not. If successful, the program will
print the message: |
TOTAL NUMBER OF RECORDS IS NOW XXXX
UPDATE COMPLETE )
THERE ARE NOW XXX KEYWORDS
followed by the sgcond questionﬁ
2) TYPE 0 TO SUPPRESS TOTAL KEYWORD LISTING
Any other value than zero will cause the entire keyword list and
frequency to be printed from KEYWORD. The final meésage before the
programs ends is: )
TRANSFER TO KEYWORD COMPLETED
The UPDATE program uses the same subroutines as EDITOR, needing RITE,
FIND, and the Free Format Function. In UPDATE the FFF is in the standard
form given in McCullagh (1972). Subroutine SORT is borrowed from

program SEARCH to sort the ID lists for each keyword into order.

" Section D - SEARCH

Use of Program SEARCH ) ' 5

The.SEARCH program is designed to retrieve references on the basis
of a question formulated by the user into a set of keywords. It operates

on KEYWORD in the main, but may use PERMFILE if anything other than an
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identification number. is required as an answer. The program operates
by searching through KEYWORD and forming a table of hits where a given
card has a keyword on it corresponding to a keyword giVen in the input
profile or question. When a certain numbef of hits has accrued to a
particular ID, the reference referred to by that ID is considered to be
retrieved; in other words, the question has been successfully answered.
Obviously, more than one refereﬁce is a possible success; provision has
to be made for testing all those likely to lead to suﬁcess and discarding
failures at the earliest possible moment. Because the number of IDs
that have to be checked is a far larger group than those successful,
about 2500 words of core are needed despite the fact that the program
is interactive in the early stages/of its execution. This can cause

. slow response, but is essential to a reasonably efficient running of

the program when a large file is used.

L]
Formation of a Profile or Question

The formation of a question that has meaning is one of the most
difficult and most subjective parts of any retrieval system. In a
human operated system implied parts of a question can be understood
automatically and missing infbrmation easily found. But in a computer
éystem a lot of care has to be given to the problem of making a
question neither too genéral nor too specific. If too general, the
proportion of correctly retrieved references will be very small compared
with the total that the computer thinks relevant; Thus, if a bibliography
on computer manufacturing had been developed and the keyword computer
were used, it is quite likely that nearly the whole bibliography would

be retrieved! The opposite is also true.
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In a human system if is quite usual fo ask questions like: "give me
every paper to do with urban areas in Eﬁgland that does not include
neighborhood communities, or villages, but maybe including any references
to a CBD or sewage treatment in urban areas.'" This question can be broken
into various parts and be rephrased into an AND, OR, and NOT formulation.
AND, OR, and NOT are logical opgrators in a computer that can be used
to answer questions and to provide a struéture for them. The request

just given could be shortened and formalized in the following manner:

AND NOT

URBAN ENGLAND NEIGHBORHOOD
OR ’
~ CBD SEWAGE VILLAGE

This can be translated to:(((URBAN.OR.CBD).AND.(ENGLAND.OR.SEWAGE)) .NOT.
(NEIGHBORHOOD.OR.VILLAGE)). This is not exactly what the questiomer
first meant; this question will give no information on sewage related
to neighborhoods or villages, whereas there may have been an implied
relationship that anything"on sewage was worth keeping. This demonstrates
the type of confusion that can easily occur. Other types of logic could
be introduced at various levels of subtlety, but SEARCH has the
capability of dealing oniy with AND, OR, or NOT. A very helpful way

of developing a profile.is to choose keywordslto make up the question
structure in relation to. the frequency of occurrence listingsbgiven

by EDITOR and UPDATE, which will show whether a given keyword will lead

to too general or too specific an answer.

Data Input for SEARCH

It is advisable to have the question already partitioned into this

type of framework so that the minimum time is spent on input. The data
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entry process will be demonstrated by using the question just considered.
- The program asks:
| NUMBER OF ANDS

In ;his case, there are two. There is a maximum of five, usually more
than sufficient. The second question is:

ENTER THE NUMBER OF ORS FOR EACH AND
This refers to the numbers in\each column in the example. In»each case
the answer is two. Last, the program will ask:

ENTER NUMBER OF NOTS
which will once again be two. As with the editing program it is possible
to type these numbers individually in response to the question or in one
string after the first question. Then although the program will print
out the remaining captions, it will not wait for the input of any data
as it already has some. Thus, to answer all the interrogations at once:

2 2 2 2
qould be typed, indicating two ANDS, two ORS for each AND, énd two NOTS.
The program will then start the input sequence for the keywordlcharacter
strings. These are read in 2A4 and evefy keyword must start on a new line.
Any characters after the eighth column will be ignored. The ORs for the
first:AND are listed, followed by the énes for AND two, and so on if
necessary. Note that the OR list must be in alphabetical order, as must
any NOT list entered. Therefore, in our example; the response to:

ENTER OR LIST FOR AND NUMBER 1 s

ENTER "OR" 1 ‘

CBD

ENTER "OR" 2
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URBAN

ENTER OR LIST FOR AND NUMBER 2
ENTER "OR" 1

ENGLAND

ENTER '"OR' 2

SEWAGE

‘BENTER 2 'NOTS, ONE KEYWORD--PER LINE

NEIGHBORHOOD

VILLAGE
would be as indicated in the §equepce just given. The underlined keywords
are the responses typed in answer to the questions. It is quite possible
that a mistake may have been made in typing so the structure of your
question is printed for checking:

YOUR STRUCTURE IS AS FOLLOWS -

AND 1 ISCBD . URBAN

AND 2 'IS ENGLAND SEWAGE

NOTS.ARE NEIGHBOU VILLAGE
followed by:

ENTER O IF THERE IS NO MISTAKE IN THE LISTING

‘This entry of 1 or 0 enables the program to return to the start of the

épestion answer sequence if a mistake has been found. Once the program
has>been informed that the input is correct the search will begin. At
the end the output will be:
NUMBER OF ITEMS IS S
THESE ARE AS FOLLOWS
102 259 267 296 333

ENTER 0 IF NO CARD PRINT OUT REQUIRED
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Usually it will not be necessary to print out the full reference card kept
in PERMFILE as the ID alone is adequate to find an article.

Some modifications of this procedure can occur with big files, those
of lOOO.references of/over. The array sizes are kept deliberately small
to‘économize on the cost of running the program. This means that during
a search it may not be possible to check all possible hits at once. The
array KSTORE can hold up to 200 IDs for checking as successful
hits af one time, but if any more need to be entered, the only alternative
is to store them temporarily somewhere else and to move them to KSTORE
when some of the possible hits have been deleted as failures. A message
is printed when this happens asvit necessitates researching the file
KEYWORD for the temporarily stored remaining likely hits. The message
is:

NO SPACE LEFT IN PRIMARY STORAGE FILE
This will not lead to a catastrophic failure as the temporary space
used is NUMS which can hold up to 500 extra IDs. Every time that the
program finishes a cycle through KEYWORD without exhausting all
possibilities, the message will be printed. If it is printed more than
once, it indicates that an increase in the size of KSTORE may be called
for, regardless of possible storage econqmies.r By enlarging KSTORE,
the number of cycles through KEYWORD can be gréatly reduced and the
size of NUMS decreased. The pfesent array limits ére set to cope with
a file of approximately 500 records. If only a small bibliography is
being searched it would be very worthwhile to reduce the size of these
arrays. The array NUMS is the one that holds the card image containing
the free format input déta relating to the numbers of ANDs, ORs, and

NOTs. Once the question answer sequence has been concluded successfully
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it has no further function and hence can be used as backup store. It
should not be shortened to less than 70 words. For reference files of
less than 500 items, KSTORE could probably be reduced to dimensions of
100 by 6, and NUMS to 200. If the worst should happen and both KSTORE
and NUMS are filled but more space is needed, the message:

NUMBER STORAGE EXCEEDED
will be printed and execution will stop.

It is also possible that the array KINAL that holds the successful
hits will become full if a very broad question is asked. No message
will be printed out in this instance but on most systems there will be
a catastrophic failure caused by trying to access an array outside its

limits.

Array and Subroutine Use in SEARCH

_ Array Use

KSUM ~ This array holds the count total for the number of hits
scored for a given reference. There must be at least
one hit for every AND for success. Thus the second hit
on a particular AND will have no effect on the count.

KAND . Holds all the keywords in the AND/OR structure with a
total of 50.

KPAND | Marks the beginning of every AND in KPAND.

NOT .Holds the NOT keywords to a limit of 10.- .

KINAL Stores the definitely successful hit references. Can
hold up to 200.

KSTORE As a given ID becomes a possible hit, it is moved into

KSTORE (column 6), and the other columns set to zero to
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mark future hits for a given AND.
KARD This array is used to hold the cross reference index

referring to a given keyword in the file KEYWORD.

Subroutines
KNOT Removes items from KSTORE and NUMS that are no longer
candidates for a successful hit because they possess
one of the stipulated NOTs as one of their keywords.
- ZERO This subroutine removes unsuccessful hits from the arrays

NUMS, KSTORE, and KINAL.
All other routines have been described previously. Note that the free

format routines have been used here as subroutines rather than functions.

Section E - EXAMPLE

A Practical Example of Using the KARP Interactive System

The best way of demonstrating the use of KARP is to give an example
from a real situation. The one given here is the basis for the
bibliography on computer mapping given in another section of this issue.
A bibliography has been built up over a few years based on incorporating
all the paﬁers, articles, and booké related to the technical aspects
of computer mapping and'specifically to the problems associated with
gridding, contouring, and block diagram construction. Although there
have been many articles written where‘the use of compufer mapping techniques
has been important, there are relatively few dealing wigi‘the techniques
themselves. At a time when more emphasis is being put on the use of
graphis systeﬁs in many disciplines, it seems appropriate to include an

example based on a computer literature search of computer graphics.

literature!
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The purpose of this example is to show how the original bibliography
was converted to a computer file that could be searched, how this could
be updated, and how new additions in the form of extra titles could be
added.  The first problem encountered was that of the choice of the
keyword set. The set is dynamic but has to have some basis., As a
computer bibliography had already been created for references dealing
with the use of statistics in geology, many of the keywords from that
study were directlyAtransferrable. Owing to the more specific problem
of computer mapping, the keywords in the previous bibliography were
very general and many new ones had to be created to fill the gaps. Some
of the development of the keyword set will be seen as the example
progresses.

The list below shows the bibliography as it was punched on cards
at the begimnning of the project. Mostly the ID numbers are spaced
every five units, but here and there some infilling has occurred because
of the growth of the bibliography during the card punching phase. Plenty
of room is, however, left for expansion. This listing contains a number
of mistakes most of which cannot easily be detected visually. The
XXX and --- refer respectively to those mistakes detected while editing

and to those discovered manually.

00005AC1 ' 197103CONTOURSTRIANGULMAPPING

00010ACM 196904INTERPOLALGORITHIRREGULADATA

000 15ALHBERG » JH 197103SPLINES INTERPOLENGINEER
OO0020ANDERSON»WL 197103CUBIC SPLINES REGULAR

00025AUMEN.WC 196602NUMERICAMAPPING

O0O0O30BASINGER»D GVILD197106BLOCK DITHREE SIGRAPHICSSURFACESCOMPUTER
00030 1971 PROGRAM

00035BATCHA» JP REESE, 196404GRIDDINGCONTOURSMINERALSEXPLORAT
OOO40BENGTSSON,BE NOR19640SCONTOURSGRIDDINGTRIANGULMAPPING COMPUTER

OOO04S5BERTIN> J 196705CARTOGRAQUANTITACOMPUTERMAPPING FRENCH
OOOSOBERTRAN»S 196502MAPPING ENGINEER

OO0OS5SBICKMORE, DP 196705MAP ANALCOMPUTERGENERAL CARTOGRAENGLAND
00060BLUM»M 1969030PTIMISASMOOTHINMAPPING '

00065BOEHM, BW 196704MULTIVARMAPPING TERRAIN MODELS
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00070BONDs» DH MCGLASHA196703COMPUTERGEOGRAPHMAPPING
00075BONHAM=-CARTER»GF196605COMPUTERPROGRAMSBIBLIOGRCORRELATMULTIVAR
O0080BOUKNIGHT,WJ 196904HALF TONGRAPHICSCOMPUTERALGORITH
O0O085BROWNs AE 196305MATRIX ATERRAIN PROFILESSIMULATIMAPPING
O0090BUREAU OF THE CE196904MAPPING COMPUTERMAP ANALCARTOGRA
00095CAIN»JC NEILON,»J196303COMPUTERMAPPING MAGNETIC

00100CALCOMP 196805GENERAL CONTOURSPROGRAM MAPPING COMPUTER
00105CALCOMP 196902PLOTTINGPROGRAM

O0110CENTRAL INTELLIG197004CARTOGRACOMPUTERMAPPING PROGRAM
O0115CERNY» JW 197103PROGRAM MAPPING TRANSFOR

00120CHANG»K ADAMS,» JM197106CARTOGRAPRINTER GRIDDINGPLANNINGCOMPUTER
00120 1971 GEOGRAPH

00125CHOHA, DD STIRLIN19 O4GRAPHICSCOMPUTERMAPPING OCEANOGR
0O0130CHRISTENSEN,P 196903QUANTITAMAPPING BIBLIOGR

00135CHUN>D SCHLATER» 196905SURFACE FIT CONTOURSPROGRAM COMPUTER
OOl140CITIES SERVICE 0197002CONTOURSPROGRAM

00145CLENSHAW,CW HAYE196507CURVE FISURFACESMATHEMATALGORITHPOLYNOMI

00145 1965 FOURIER SMOOTHIN

"DO150COLEsAJ JORDANSC196708PROGRAM ITERATIVQUADRATILINEAR FIT
00150 : 1967 CONTOURSQUADRATIMAPPING

00155COLE»AJ 196806COMPUTERMAP ANALCARTOGRAIRREGULAALGORITH
00155 1968 CONTOURS :
00160COLE»AJ 196906PROGRAM ITERATIVFIT TSA CONTOURS
00160 1969 MAPPING

00165COLNER»BJ 196 702MAPPING SIMULATI

00170CONNELLY»DS 197104CONTOURSMAPPING PLOTTINGGENERAL
0017SCOPPOCK» JT 197203GRAPHICSPRINTER GEOGRAPH

00180CORNWELL,»B ROBIN196604FILMS GRAPHICSCARTOGRAANIMATION
0018SCOTTAFAVA,G LE M196903ALGORITHCONTOURSMAPPING
00190COULTHARD»WJ LEI196904MAP ANALEXPLORATTHREE-D SPATIAL

O0195CRAINSIK 197006COMPUTERINTERPOLBIBLIOGRCONTOURSMAP ANAL
00195 1970 EXPLORAT

00200CRAIN,IK BHATTAC1967031RREGULADATA COMPUTER

00205CUDE-WC 196204COMPUTERCARTOGRAMAP ANALMAPPING
00210DAVIES» DK BEVANs196705PROGRAM COMPUTERGRAPHICSGEOLOGY SEDIMENT
0021 SDAYHOFF » MO 196306CONTOURSCOMPUTERPROGRAM MAPPING X-RAY
00215 1963 CRYSTALL

O0220DEFENSE DOCUMENT196804BIBLIOGROPTICS GRAPHICSIVFORMAT
00225DEGANI»A - 197005CONTOURSMAPPING COMPUTERPLOTTINGSCANNING
O0230DEMETERs ER 196304CARTOGRACOMPUTERGENERAL MAPPING
O0235DEMETER,ER 196403CONTOURSCOMPUTERMAPPING

00240DIELLO»J KIRKs»K 196903CARTOGRACOMPUTERGENERAL
00245D0ODD» JR CAIN»JA 196505PATTERNSCONTOURSMAPPING RANDOM DATA

00250D0ODGE» HF 196402MAPPING ENGINEER
00255DUNN,DE -197005PROBABILERRORS CONTOURSMAPPING HYDROLOG
00260ELLIOTT»D 196504QUANTITAORIENTATMAPPING STRUCTUR

00265EWEN~-SMITH,BM 197105ALGORITHCARTOGRACONTOURSMAPPING LINEAR
O0270EXPERIMENTAL CAR197104MAPPING CARTOGRAPLANNINGGENERAL
00275FLESHEL»B STEWAR197003PROGRAM MAPPING CONTOURS

00280FORGOTSON, JM 196303COMPUTEREXPLORATOIL
0028S5FREEMAN»sH MORSE» 196704CONTOURSMAPPING TERRAIN BLOCK DI
00290FIRTSCH» JM 196906GRIDDINGINTERPOLCUBIC MAPPING SPLINES

00290 1969 METHODS
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00295GAITS,GM 196903PRINTER MAPPING COMPUTER
0O0300GALIMBERTI»R MON196903ALGORITHHIDDEN LPOLYHEDR
00305GARFINKELsD 196203PRINTER GRAPHICSPROGRAM

00307GEOCOM BULLETIN 196907BIBLIOGRCOMPUTERMAPPING GRAPHICSCURVE-FI
00307 1969 INTERPOLCONTOURS

00310GILBERT,PR 196804COMPUTERNUMERICAMAPPING MAP ANAL

003 15GRAHAMs NY 197205PERSPECTSURFACESHIDDEN LBLOCK DIALGORITH

00320HARVARD UNIVERSI197104MAPPING PRINTER GRAPHICSCONTOURS
O032SHEAP>BR PINK»MG 196902CONTOURSALGORITH

O0330HOWARTHsRJ 197103PROGRAM MAPPING SPATIAL

00335HSU>ML ROBINSON>197004ERRORS CONTOURSMAPPING CARTOGRA
00340HUIJBREGTS»C MAT197006KRIGING METHODS CONTOURSTSA MAP ANAL
00340 1970 'SPATIAL

003451BM 19 OdCONTOURSTIRANGULALGORITHMAPPING
003501BM . 196304GRIDDINGINTERPOLALGORITHMAPPING
003551BM 196508BIBLIOGRNUMERICASURFACE METHODS CONTOURS
00355 1965 PLOTTINGMAPPING GENERAL

003601BM 196905NUMERICASURFACE METHODS CONTOURSPLOTTING
003651ICA 197102COMPUTERCARTOGRA

O0370JENKS»GF STEINKE197106NOTATIONCONTOURSSPACING SPATIAL THREE DI
00370 1971 CARTOGRA

00375JESPERSON»sH 197003PROGRAM BLOCK DITHREE DI

00380JOHNSON>SS HUXSA197107COMPUTERPROGRAM GRIDDINGMAPPING CONTOURS
00380 1971 RANDOM DATA

O0385JOHNSONs TE 196304PROGRAM DIAGRAMSCOMPUTERTHREE DI
00390JOHNSONsWL SANDE196604SURFACESDESIGN GRAPHICSPOLYHEDR
O00395JONES»RL 197104MAPPING GENERAL CONTOURSPROGRAM
O0400KATSANIS, T 196805COMPUTERPROGRAM INTERPOLSPLINES CURVE FI

.00405KERN>R RUSHTON»G196905COMPUTERPROGRAM CARTOGRAMAPPING NOTATION

00410KOEMAN,C VAN DER197004GRAPHIC COMPUTERPLOTTINGCARTOGRA

00415KOLBERG » DW 197004DISTRIBUPOPULATICOMPUTERMAPPING
O0420KUBERT,B SZABO,»J196805BLOCK DIPERSPECTALGORITHPLOTTINGCARTOGRA
00425LANG,T 197103COMPUTERPROGRAM MAPPING
OO430LAWRENCE»CH 196702PLOTTINGSTEREOGR

OO43S5LAWRENCE,CJ 196804BLOCK DIGRAPHICSTERRAIN CLASSIFI
00440LIGHT»DL 196604MAPPING GRIDDINGINTERPOLCONTOURS
0044SLINTNER,MA 196906ALGORITHCOMPUTERPROGRAM HIDDEN LSURFACES
00445 1969 SINGLE V

00450LOUTREL s PP -197004GRAPHICSALGORITHHIDDEN LCOMPUTER
00455MACKAY» JR 195104CONTOURSMETHODS MAPPING GEOGRAPH
00460MACKAY» JR 195302CONTOURSINTERPOL

00465MASSEY» JS 197004B1IBLIOGRCARTOGRACOMPUTERMAPPING
00470MATHERON, G 196905THEORY MAPPING ALGORITHMATHEMATKRIGING
00475MCADAMS » HT 196903COMPUTERMAPPING DATA

00480MCCUE»GA DWORETS196505STEREOGRBLOCK DICONTOURSPROGRAMPPLOTTING
00485MCCUE»GA GREEN,» J196505GRAPHICSCOMPUTERSPATIAL TERRAIN CONTOURS
00490MCINTYRE,DB POLL196803COMPUTERPROGRAM CONTOURS.

00495MCLAURINs JD 196903GRAPHICSCOMPUTERPERCEPTI
O0SOOMCLELLAN,CD 197103COMPUTERALGORITHGEOGRAPH
O0505MCMAINSSF 196704CONTOURSPROGRAM MAPPING MATRIX

00510MCMILLAN>RE JOHN196904COMPUTERMAP ANALBINARY SCANNING
00515MERRIAM, DF SNEAT196604QUANTITACONTOURSGEOPHYSIMAPPING
O00520MILLY,SA 196906PROGRAM COMPUTERSPATIAL CONTOURSSURFACE
00520 1969 AREA
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O0S525MISKELL SRV l97lOAGRIDDINGINTERPOLNUMERICACUBIC

XXX O0S30MISULIA,MG SPOON19570SPROFILE SCANNINGMODEL GRAPHICSSTEREOGR
: 00535MIT 196803CONTOURSPLOTTINGPROGRAM
00540MONMONIER» MS 196504PRINTER SHADING MAPPING COMPUTER
xxx O0O0545MONMONIER,MS PFA196604SURFACE AREA CONTOURSMAPPING
— —— 00550MONMONIER>MS 196803COMPUTERMAPPING PLOTTING
00555MONMONIER»MS 197104CORRELATMAPPING SLOPES QUANTITA
00560MONMONIERSMS 197104PLOTTINGMAPPING COMPUTERPROGRAM
00565MOORE»RT STARK»M196403SCANNINGOPTICS MAPPING
00S70MORRISON, JL 197106ERRORS NUMERICAMETHODS ‘MAPPING CONTOURS
00570 1971 CARTOGRA
xxx OO575MORSE,SP 196803CONTOURSMODEL THEORY
0O580MORSE»SP 196802CONTOURSCOMPUTER
O0OS85MORSE,SP 196902CONTOURSMAPPING
00590MURRAY» FW 196803CONTOURSALGORI THMETHODS
O0S95MURT,GE 197103CARTOGRAOCEANOGRCOMPUTER
O0600NAKATAS I 196 704ALGORITHCOMPUTERSYSTEMS TREES
O060SNELSON»WB HENDRI196904PROGRAM COMPUTERPROBABILPLOTTING
00610NOBLE,DC EBERLY»196402ALGORITHGRAPHICS
00615N0LL,AM 196 704HIDDEN LPOLYHEDRROTATIONALGORITH
00620NOMA,»AA MISULIA,195904COMPUTERPROGRAM TERRAIN BLOCK DI
xxx OO625NORDBECK»S RYSTE196705CARTOGRAPROGRAMSBIBLIOGRCOMPUTERPOLYGON
O0630NORDBECK»S RYSTE196902CARTOGRAMAPPING
00635NOTT,CW 196803GRAPHICSMETHODS COMPUTER
006400JAKANGAS» DR BAS196404ALGORITHCOMPUTERCONTOURSEXPLORAT
00645PALMER» JAB 196903COMPUTERMAPPING CARTOGRA
00650PALMER» JAB 197004COMPUTERPROGRAM CONTOURSPLOTTING
O00655PALMER>» JAB 197003PLOTTINGCONTOURSTHEORY
00660PALMER» JAB 197002PLOTTINGCOMPUTER
00665PARK,CM LEEsYH S197003SLOPES CONTOURSMAPPING
00670PFALTZ»JL ROSENF196703MAPPING PATTERN ALGORITH
00675PLOC»RA BARNETT» 197 103STEREOGRCOMPUTERMAPPING
O0680RALL,LL 196602MAPPING ENGINEER
O0685RENS,FJ 196503PROGRAM COMPUTERMAPPING
O0O690RENS, F 196 703PLOTTINGGRAPHICSBLOCK DI
00695SRHIND»DW BARRETT197104CARTOGRAGENERAL COMPUTERCONTOURS
O0700R1IEBERs JE LAMB»V197001GRAPHICS
00705ROBERTSONs JC 196 704CARTOGRAPRINTER COMPUTERMAPPING
- 00710ROHLF»RJ .196904GRAPHICSPROGRAM COMPUTEROUTPUT
00715ROSENFELD»A 196503REMOTE SPATTERN MAPPING
0O0720ROSENFELDsA STRO196902MATHEMATMAPPING
00725SCHMID,CF MACCAN195506THEORY METHODS CARTOGRASTATISTICONTOURS
00725 . 1955 MAPPING
007SOSCHOLER:H . 196 702STEREOGRMAPPING
O0735SCIENTIFIC COMPU197102MAPPING CONTOURS .
- 00740SCUDDEN>» JD 197104SPLINES GRIDDINGQUADRATIINTERPOL
== 00745SHAPR» JU CHRISTE196502NUMERICAMAPPING
' " 00750SHEPARD.D 196807SPATIAL INTERPOLGRIDDINGCOMPUTERIRREGULA
00750 1968 MAPPING SPACING
00755SLACKsHA BRUNTON19630601L INDUSTRYCOMPUTERMAPPING CARTOGRA
00755 1963 GENERAL
xxx O00760SMITH,FG 196803CONTOURSMAPPING PROGRAMS
xxx O0765SMITH,PJ 197109QUADRATICUBIC GRIDDINGPROGRAM FITTING

00765 1971 INTERPOLPOLYNOMISPLINES LEAST SQ



O0770SPEIGHT, JG
O0775SPRUNT»B
00780STEARNS»F
O00785SUNDBERG»WD
00790SUTHERLAND» 1E
00795SWANN,DH ET AL
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196905CARTOGRAGRIDDINGCOMPUTERMAPPING LANDFORM
197205CONTOURSBLOCK DIPERSPECTISOMETRIALGORITH
196805SMETHODS CONTOURSERRORS QUANTITAMAPPING
197005BLOCK DICOMPUTERPROGRAMSHIDDEN LISOMETRI
197003COMPUTERGENERAL GRAPHICS
197003COMPUTERGENERAL MAPPING

00800SWINDLEsG VAN AN196903COMPUTERCONTOURSOCEANOGR
O080SSWITZER,P MOHR»C196405STATISTITERRAIN CONTOURSPLOTTINGOCEANOGR

OO810SWITZER»P
00815TAYLOR» DRF
00820THOMAS» AL
00825THOMAS » AL
O0830TOBLER,WR
OO0835TROEH,FR
OO0OB840TURNER» AK
00845U.S. GEOLOGICAL
O08SOWALTERS»RF

196 904MAPPING GEOGRAPHCORRELATENVIRONM
197205BIBLIOGRCOMPUTERMAPPING CARTOGRAGEOGRAPH
196903GRAPHICSBLOCK DIGENERAL
197204COMPUTERCARTOGRACONTOURSBLOCK DI
196503COMPUTERCARTOGRAMAPPING

19 OA4LANDFORMFIT CONTOURSMAPPING
196805PROGRAMSCOMPUTERCONTOURSMAPPING THREE DI
196903CARTOGRAMAPPING SCANNING
196904CONTOURSCOMPUTERALGORI THGENERAL

O08SSWAHSINGTON,WM OL196803GRAPHICSCONTOURSMETEOROL

00860WILLIAMSONsH
O0B865WOLFENDALE, PCF
00870WOODFORD»CH
00875WOON,P
OO880WRAY»WB

197203HIDDEN LPLOTTINGPROGRAM
196703COMPUTERERRORS CARTOGRA
196904INTERPOLALGORITHCURVE FISMOOTHIN :
197005BLOCK DIPLOTTINGCOMPUTERHIDDEN LPOLYHEDR
197004BLOCK DIISOMETRIPROGRAM COMPUTER

The cards are punched ready for reading into the file INPUT for

processing by EDITOR.

The simplest eay to check for errors in the keyword

list is to use the EDITOR program. The next output listing shows the

sequence of operations.

First, 100 of the cards are read, a totally

arbitrary number that is somewhere near the amount that usually produces

just under 100 keywords. A keyword list is then generated and printed.

HVTER COMMAND

= READCARDS 100 NEWKEY PRINT KEYLIST

ENTER DATA

DATA SAVED INTO INFILE
POINTERS AT BEGINNING OF FILES ) —_

ENTER COMMAND

KEYWORD LIST GENERATED
POINTERS AT BEGINNING OF FILES

ENTER COMMAND
ENTER COMMAND

KEYWORD AND FREQUENCY LIST
BIBLIOGR BLOCK DI CARTOGRA CLASSIFI COMPUTER

ALGORITH ANIMATIO

: 15 1 7 7 19 1
CONTOURS CORRELAT CRYSTALL CUBIC CURVE FI CURVE-F} DATA
1 2 2

37 1

43

S



DESIGN
FILMS l
GRAPHICl
INTERPOi
MAPPIN69
54
NOTATION
»PATTERN?
POPULAT:
QUADRAT;
SINGLE 3
SURFACEl
TIRANGU§

The keyword listing shows that a number of errors exist.

DIAGRAMS

1

FIT
3
GRAPHICS
15
IRREGULA
3
MATHEMAT
e
NUMERICaA
4

PERCEPTI

1
PRIN TER
5
QUANTITA
3
SMOOTHIN
2
SURFACES
5
TRAN SFOR

| g

37

DI STRIBU
1
FOURIER
1
GRIDDING
7
ITERATIV
2
MATRIX A
1
OCEANOGR
1

‘PERSPECT

2
PROBABIL

1
RANDOM

2
SPACING

1-

TERRAIN
5

TRIANGUL
2

ENGINEER
. 3
FRENCH
1
HALF TON
1
KRIGING
2
METHODS
'5
OIL
1
PLANNING
g
PROFILES
1
REGULAR
1
SPATIAL
5
THEORY
1
TSA
2

ENGLAND
1
GENERAL
8
HIDDEN L
4
LINEAR
2
MINERALS
1
OPTICS
1
PLOTTING
9
PROGRAM
23
SCANNING
1
SPLINES
4
THREE DI
3
X<~ RAY
1

ERRORS EXPLORAT
’ 2 4
GEOGRAPH GEOLOGY
HYDROLO: INFORMA%
MAGNETIé MAP ANAi
MODELS l MULTIVAS
OPTIMIS;_ ORIENTA$
POLYHED; POLYNOM:
PROGRAMﬁ PROGRAM;
SEDIMEN; SIMULAT:
STEREOG% STRUCTUg
THREE S? THREE-Dl
1 1
Both CURVE

FI(TTING) and CURVE-FI exist, and similarly with GRAPHIC/GRAPHICS,

PATTERNS instead of PATTERN (RECOGNITION), PROGRAM/PROGRAMP/PROGRAMS,

SURFACE/SURFACES, THREE DI/THREE SI/THREE-D, and with TIRANGUL/TRIANGUL.

There remains the problem of which to choose as the 'correct' form:

in some cases this is not an easy choice, such as SURFACE or SURFACES.

The first occurs three times according to the listing and the latter

five times, so the SURFACES have it!

In order not to read through INFILE (which contains these card

images) too many times it is best to determine the location of the

errors so that they can be dealt with sequentially.

The command PRINT

KEYWORD can be used for each of the errors to determine their position

in the file.
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ENTER COMMAND

= PRINT KEYWORD

ENTER COMMAND

ENTER CHARACTER STRING

= CURVE-FI

- KEYWORD OCCURS ON FOLLOWING CARDS
307 .

POINTERS AT BEGINNING OF FILES

ENTER COMMAND

= PRIN KEYW PRIN KEY

ENTER COMMAND

ENTER CHARACTER STRING

= -GRAPHIC :

KEYWORD OCCURS ON FOLLOWING CARDS
410

POINTERS AT BEGINNING OF FILES

ENTER COMMAND

ENTER COMMAND

ILLEGAL COMMAND

PRIN KEYW PRIN KEY i

ENTER COMMAND

= KEYWORD PRIN KEYW PRIN KEYW PRIN KEYW PRIN KEYW

ENTER CHARACTER STRING

= PROGRAMP

KEYWORD OCCURS ON FOLLOWING CARDS
480

POINTERS AT BEGINNING OF FILES

ENTER COMMAND

ENTER COMMAND

ENTER CHARACTER STRING

= PROGRAMS -

KEYWORD OCGCURS ON FOLLOWING CARDS
75

POINTERS AT BEGINNING OF FILES

ENTER COMMAND

ENTER COMMAND

ENTER CHARACTER STRING

= SURFACE . :

KEYWORD OCCURS ON FOLLOWING CARDS
135 355 360 :

POINTERS AT BEGINNING OF FILES

ENTER COMMAND

ENTER COMMAND

ENTER CHARACTER STRING

= THREE SI

KEYWORD OCCURS ON FOLLOWING CARDS
30 -

POINTERS AT BEGINNING OF FILES

ENTER COMMAND

ENTER COMMAND

ENTER CHARACTER STRING

= THREE-D
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220, 307, 355, and 465.

39

KEYWORD OCCURS ON FOLLOWING CARDS
190

POINTERS AT BEGINNING OF FILES

ENTER COMMAND

="PRIN KEYW PRIN KEYW

ENTER COMMAND

ENTER CHARACTER STRING

= TIRANGUL

KEYWORD OCCURS ON FOLLOWING CARDS
345

POINTERS AT BEGINNING OF FILES

ENTER COMMAND

“ENTER COMMAND

ENTER CHARACTER STRING
= BIBLIOGRAPHY
KEYWORD OCCURS ON FOLLOWING CARDS

75 130 195 220 307 355
POINTERS AT BEGINNING OF FILES

465

For program checking purposes, a PRINT KEYWORD command has been

used at the end of the sequence to find all occurrences of the word

"bibliography".

These are found to be on references 75, 130, 195,

Once the location of the errors is known it is

then possible to produce a sequential list of the order in which the

errors should be corrected:

360, 410, and 480.

ERROR CORRECT FORM OCCURRENCE

~ CURVE-FI CURVE FI 307
GRAPHIC GRAPHICS 410
PROGRAMP PROGRAM 480

“ PROGRAMS PROGRAM | 75
SURFACE SURFACES 135,355,360
THREE SI THREE DI 30
THREE-D THREE DI 190
TIRANGUL TRIANGUL 345

The sequence for correction is then 30, 75, 135, 190, 307, 345, 355,

To make the alterations each card has to be printed
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to determine the position of the keyword that has to be changed:

ENTER COMMAND
= PRINT CARD 30 REPLACE KEYWORD 30
ENTER COMMAND
ENTER DATA
ID IS 30 AUTHOR IS BASINGER,D GVILD AND DATE
THERE ARE 6 KEYWORDS, WHICH ARE
BLOCK DI THREE SI GRAPHICS SURFACES COMPUTER
PROGRAM
ENTER COMMAND
ENTER COMMAND
"ENTER 'DATA
ENTER CHARACTER STRING
= THREE DI
ENTER DATA
= 2
KEYWORD THREE SI REPLACED BY THREE DI
ENTER COMMAND
= PRINT CARD 75 REPL KEYW 75 ~
ENTER COMMAND
ENTER DATA
ID IS 75 AUTHOR IS BONHAM~CARTER»GF AND DATE
THERE ARE 5 KEYWORDSs, WHICH ARE
COMPUTER PROGRAMS BIBLIOGR CORRELAT MULTIVAR

ENTER COMMAND
ENTER COMMAND

ENTER DATA
ENTER CHARACTER STRING
= PROGRAMS

ENTER DATA
s 2 PRINT CARD 135 REPL KEYWORD 135
KEYWORD PROGRAMS REPLACED BY PROGRAMS
ENTER COMMAND
ENTER COMMAND
ENTER DATA

ID IS 135 AUTHOR IS CHUN.D SCHLATER, AND DATE
THERE ARE S KEYWORDS, WHICH ARE

SURFACE FIT CONTOURS PROGRAM COMPUTER

ENTER COMMAND
ENTER COMMAND
ENTER DATA
ENTER CHARACTER STRING , L —
= SURFACES :
ENTER DATA
= 1 PRINT CARD 190 REPLLCE CARD
KEYWORD SURFACE REPLACED BY SURFACES
ENTER COMMAND
ENTER COMMAND
ENTER DATA :
ID IS 190 AUTHOR IS COULTHARD»WJ LEI AND DATE

1971

1966

1969

1969
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\

THERE ARE 4 KEYWORDS, WHICH ARE
MAP ANAL EXPLORAT THREE-D SPATIAL
ENTER COMMAND

ENTER COMMAND

ENTER DATA

= 590

“"NO CARD OF ID 590 FOUND IN FILE

DATA SAVED INTO INFILE
POINTERS AT BEGINNING OF FILES

Notice that at the end of the list an error was made in:calling REPLACE

‘CARD rather than REPLACE KEYWORD. The solution was to give the program

a card ID that did not exist thus causing it to search through the rest

of the file unsuccessfully, and then save all the previously made

corrections as an automatic response. The correct command REPLACE

KEYWORD 190 could then be made on the second pass through the file.

listing below shows the rest of the editing process.

ENTER COMMAND
= PRINT CARD 135
ENTER COMMAND

. ENTER DATA

ID IS 135 AUTHOR IS CHUN,D SCHLATERs, AND DATE
THERE ARE 5 KEYWORDSs WHICH ARE
SURFACES FIT CONTOURS PROGRAM COMPUTER

ENTER COMMAND .

= REPL KEYW 190 3 PRINT CARD 307 REPL KEYW 307
ENTER COMMAND

ENTER DATA

ENTER CHARACTER STRING

= THREE DI

ENTER DATA .

KEYWORD THREE-D REPLACED BY THREE DI

ENTER COMMAND

ENTER COMMAND

ENTER DATA

ID 1S 307 AUTHOR IS GEOCOM BULLETIN  AND DATE
THERE ARE 7 KEYWORDS, WHICH ARE —
BIBLIOGR COMPUTER MAPPING GRAPHICS CURVE-FI
INTERPOL CONTOURS |

ENTER COMMAND

ENTER COMMAND

ENTER DATA

ENTER CHARACTER STRING

= CURVE F1 |

1969

1969

The
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ENTER DATA

= 5

KEYWORD CURVE-F1 REPLACED BY CURVE FI1
ENTER COMMAND

= PRINT CARD 345 REPLACE KEYWORD 345

ENTER- COMMAND
ENTER DATA
ID IS 345 AUTHOR IS IBM : AND DATE
THERE ARE 4 KEYWORDS» WHICH ARE

CONTOURS TIRANGUL ALGORITH MAPPING
ENTER COMMAND
ENTER COMMAND
ENTER DATA
ENTER CHARACTER STRING
= TRIANGULAR
ENTER DATA
= 2
KEYWORD TIRANGUL REPLACED BY TRIANGUL
ENTER COMMAND
= PRINT CARD 355 REPL KEYW 355
ENTER COMMAND
ENTER DATA
ID IS 355 AUTHOR IS 1IBM AND DATE
THERE ARE 8 KEYWORDS, WHICH ARE

BIBLIOGR NUMERICA SURFACE METHODS CONTOURS

PLOTTING MAPPING GENERAL
ENTER COMMAND
ENTER COMMAND
ENTER DATA
ENTER CHARACTER STRING
= SURFACES
ENTER DATA : -
= 3
KEYWORD SURFACE REPLACED BY SURFACES
ENTER COMMAND , -
= PRINT CARD 360 REPL KEYW 360
ENTER COMMAND
ENTER DATA
"ID IS 360 AUTHOR IS IBM AND DATE
THERE ARE 5 KEYWORDSs WHICH ARE _

NUMERICA SURFACE METHODS CONTOURS PLOTTING
‘ENTER COMMAND a
ENTER COMMAND
ENTER DATA ' _

ENTER CHARACTER STRING -
= SURFACES

ENTER DATA

= 2 . )

KEYWORD SURFACE REPLACED BY SURFACES

ENTER COMMAND ‘

= PRINT CARD 410 REPL KEYW 410

ENTER COMMAND

19

1965

1969
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ENTER DATA

ID IS 410 AUTHOR IS KOEMAN,C VAN DER AND DATE
THERE ARE 4 KEYWORDS, WHICH ARE

GRAPHIC COMPUTER PLOTTING CARTOGRA

ENTER COMMAND
ENTER COMMAND

“ENTER DATA

ENTER CHARACTER STRING
= GRAPHICS

ENTER DATA

= 1

KEYWORD GRAPHIC REPLACED BY GRAPHICS
ENTER COMMAND

= PRINT CARD 480 REPL KEYW 480

ENTER COMMAND

ENTER DATA : '
ID IS 480 AUTHOR 1S MCCUE»,GA DWORETS AND DATE
THERE ARE 5 KEYWORDS, WHICH ARE

STEREOGR BLOCK DI CONTOURS PROGRAMP PLOTTING

ENTER COMMAND
ENTER COMMAND

1

1

1

.

ENTER DATA
ENTER CHARACTER STRING
= PROGRAM
ENTER DATA
= 4 .
KEYWORD PROGRAMP REPLACED BY PROGRAM
ENTER COMMAND
-= COPY NEWKEY PRINT KEYLIST
DATA SAVED INTO INFILE
POINTERS AT BEGINNING OF FILES
ENTER COMMAND
KEYWORD LIST GENERATED
POINTERS AT BEGINNING OF FILES
ENTER COMMAND
ENTER COMMAND .
KEYWORD AND FREQUENCY LIST
ALGORITH ANIMATIO BIBLIOGR BLOCK DI CARTOGRA
15 S 7 7 19
CONTOURS CORRELAT CRYSTALL CUBIC CURVE FI
37 ' | S 1 2 3
DIAGRAMS DISTRIBU ENGINEER ENGLAND ERRORS
i 1 3 1 ‘ 2
FIT FOURIER FREN CH GEN ERAL GEOGRAPH
3 1 1 8 _4
GRIDDING HALF TON HIDDEN L HYDROLOG INFORMAT
’ 7 | S 4 1 1
ITERATIV KRIGING LINEAR MAGNETIC MAP ANAL
2 2 2 1 8
MATRIX A METHODS MINERALS MODELS MULTIVAR
1 5 1 1 2
OCEANOGR OIL OPTICS . OPTIMISA ORIENTAT

1

1970

1965

CLASSIFI
1
DATA
5

EXPLORAT

4

GEOLOGY
1
INTERPOL
9

MAPPING
54
NOTATION
2
PATTERNS
1

COMPUTER
43
DESIGN
1
FILMS
1
GRAPHICS
16
IRREGULA
3
MATHEMAT
2
NUMERICA
4
PERCEPTI
1



PERSPECT
2
PROBABIL
1

REGULAR
1

SPATIAL
_— 5
THREE DI
5

PLANNING
2
PROFILES
1
SCANNING
1
SPLINES
4
TRANSFOR
1

ENTER COMMAND

44

PLOTTING
9

PROGRAM
24
SEDIMENT
1
STEREOGR
2
TRIANGUL
3

POLYHEDR
pROGRAMg
SIMULAT;
STRUCTUg
TSA !

2

POLYNOMI
1
QUADRATI
2
SINGLE V
1
SURFACES
8
X-RAY
1

POPULATI
QUANTITA
SMOOTHIS
TERRAIN2

5

PRINTER

-5

RANDOM

SPACING

THEORY

The keyword listing generated at the end of the sequences shows that.

some errors were not corrected and some further editing is necessary.

Also the errors that were detected visually need to be changed; these

errors are mostly concerned with the author and date fields of the

reference cards:

ENTER COMMAND

= 'PRINT CARD 490 PRINT CARD 500

ENTER COMMAND

ENTER DATA
ID IS 490
. THERE ARE

AUTHOR IS MCINTYRE,DB POLL AND DATE
3 KEYWORDS.

COMPUTER PROGRAM
ENTER COMMAND
ENTER COMMAND

ENTER DATA

WHICH ARE
CONTOURS

NO CARD OF ID 500 FOUND IN FILE
DATA SAVED INTO INFILE '

POINTERS AT BEGINNING OF FILES

ENTER COMMAND
= SUBSTITUTE
ENTER CHARACTER STRING

=. PROGRAMS

ENTER CHARACTER STRING

= PROGRAM

PROGRAMS REPLACED THROUGHOUT BY PROGRAM
1 CHANGES MADE
DATA SAVED INTO INFILE

POINTERS AT BEGINNING OF FILES

ENTER COMMAND

= REPLACE AUTHOR 15 REPLACE AUTHOR 50 REPL AUTH 290

ENTER COMMAND

ENTER DATA

ENTER CHARACTER STRING
= AHLBERG s> JH
REPLACED ITEM IS ALHBERG»,JH

REPLACING ITEM IS AHLBERGsJH

1968

2

1

1
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ENTER COMMAND
ENTER COMMAND
ENTER DATA
ENTER CHARACTER STRING
= BERTRAM»S
REPLACED ITEM IS BERTRAN»S
REPLACING ITEM IS BERTRAM,S
ENTER COMMAND
ENTER COMMAND
ENTER DATA
ENTER CHARACTER STRING
= FRITSCH, JM
REPLACED ITEM IS FIRTSCH,JM
REPLACING ITEM ‘IS FRITSCHsJM
ENTER COMMAND
= REPLACE DATE 240eee340
ENTER COMMAND
ENTER DATA
ENTER CHARACTER STRING
= 1972
REPLACED ITEM IS 1970
REPLACING ITEM IS 1972
ENTER COMMAND
= PRINT CARD 340
ENTER COMMAND
ENTER DATA
iD IS 340 AUTHOR IS HUIJBREGTS.C MAT
THERE ARE 6 KEYWORDS» WHICH ARE
KRIGING METHODS CONTOURS TSA
SPATIAL
ENTER COMMAND
= COPY PRINT KEYWORD
DATA SAVED INTO INFILE
POINTERS AT BEGINNING OF FILES
ENTER COMMAND
ENTER COMMAND
ENTER CHARACTER STRING
= PATTERNS :
KEYWORD OCCURS ON FOLLOWING CARDS
245 '
POINTERS AT BEGINNING OF FILES
ENTER COMMAND
= PRINT CARD 245
ENTER COMMAND
ENTER DATA
ID IS 245 AUTHOR 1S DODD»JR CAIN»JA
THERE ARE S KEYWORDS» WHICH ARE
PATTERNS CONTOURS MAPPING RANDOM

ENTER COMMAND

AND DATE

MAP ANAL

AND DATE

DATA

= REPLACE KEYWORD 245 1 COPY NEWKEY PRINT KEYLIST

ENTER COMMAND

ENTER DATA

ENTER CHARACTER STRING
" = PATTERN

1972

1965
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—

POINTERS AT BEGINNING OF FILES

ENTER DATA

46

EYWORD PATTERNS REPLACED BY PATTERN
ENTER COMMAND
DATA SAVED INTO INFILE

POINTERS AT BEGINNING OF FILES

ENTER COMMAND
KEYWORD LIST GENERATED

ENTER COMMAND
ENTER COMMAND
KEYWORD AND FREQUENCY LIST

ALGORITH
15
CONTOURS
37
DIAGRAMS
1

FIT
3
GRIDDING
7
ITERATIV
2
MATRIX A
. 1
OCEANOGR
1
PERSPECT
2
PROBABIL
1
SCANNING
1
SPLINES
' 4
TRANSFOR
1

ANIMATIO
1
CORRELAT
1
DISTRIBU
1
FOURIER
1
HALF TON
1
KRIGING
2
METHODS
5
OIL
| 1
PLANNING
2
PROFILES
1
SEDIMENT
1
STEREOGR
2
TRIANGUL
3

ENTER COMMAND

PROGRAM STOP AT 4390

= STOP

PLOTTING

BIBLIOGR
7
CRYSTALL
1
ENGINEER
3
FRENCH
1

HIDDEN L.

4
LINEAR
2
MINERALS
1
OPTICS
1

9
PROGRAM
25
SIMULATI
2
STRUCTUR
‘ 1

TSA
2

BLOCK DI
7

CuBIC
2
ENGLAND
1
GENERAL
8
HYDROLOG
1
MAGNETIC
: 1

MODELS
OPTIMISA
. 1
POLYHEDR
2
QUADRATI
2
SINGLE V
1
SURFACES

X-RAY
1

pe

CARTOGRA
19
CURVE F1I
3
ERRORS
2
GEOGRAPH
4
INFORMAT
1
MAP ANAL
8
MULTIVAR
2
ORIENTAT
1
POLYNOMI
1
QUANTITA
3
SMOOTHIN
2
TERRAIN
5

CLASSIFI
1
DATA
5
EXPLORAT
4
GEOLOGY
1
INTERPOL
9
MAPPING
! 54
NOTATION
2
PATTERN
1
POPULATI
1
RANDOM
2
SPAC ING
1
THEORY
1

The final keywbrd listing is correct and has all the keywords in their

standard forms. The command STOP stops execution of the program and

COMPUTER
43
DESIGN
1
FILMS
1
GRAPHICS
16
IRREGULA
3
MATHEMAT
2
NUMERICA
4
PERCEPTI!
1
PRINTER
S5
REGULAR
1
SPATIAL
S
THREE DI
S

leaves INFILE containing the edited cards, and KEYLIST with the corrected

keyword list.

Program UPDATE can now be used to generate the cross reference

index, KEYWORD, and to write the edited reference list to PERMFILE. As
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it is the first update the response to the first question asked is 1,
and 0 to the second. A copy of the keyword listing has already

been printed.

-+.TYPE 1 IF THIS IS THE FIRST UPDATE
=1_
TOTAL NUMBER OF RECORDS IS NOW 100
UPDATE COMPLETE
THERE ARE NOW 88 KEYWORDS
TYPE 0 TO SUPRESS TOTAL KEYWORD LISTING
= 0 :
TRANSFER TO KEYWORD COMPLETED

PROGRAM STOP AT 2680

There is very little program output! The listing below gives an idea
¢ of the structure of the files KEYWORD and PERMFILE:

KEYWORD

88 , .
2 15 ' ALGORITH
10 80 145 155 185 265 300 315 325 345
350 420 445 450 470 o (0] o -2 180

-1 1 . ANIMATIO
180 0 ¢ 0 -3 75 130 195 220 307
B | 7 BIBLIOGR

75 130 195 220 307 355 465 o o 0

1 7 BLOCK DI

30 285 315 375 420 435 480 o o 0

2 19 CARTOGRA

45 55 90 110 120 155 180 205 230 240

PERMFILE
100
S5 ACI 1971 3CONTOURSTRIANGULMAPPING
10 ACM 1969 4INTERPOLALGORITHIRREGULADATA
15 AHLBERG»JH 1971 3SPLINES INTERPOLENGINEER
20 ANDERSON,WL 1971 3CuBIC SPLINES REGULAR
25 AUMEN,WC 1966 2NUMERICAMAPPING
30 BASINGER»D GVILD1971 6BLOCK DITHREE DIGRAPHICSSURFACESCOMPUTER
PROGRAM ’

35 BATCHA»JP REESE»1964 4GRIDDINGCONTOURSMINERALSEXPLORAT
40 BENGTSSON,BE NOR1964 SCONTOURSGRIDDINGTRIANGULMAPPING COMPUTER



45 BERTIN»J
S50 BERTRAM.S
55 BICKMORE,DP

60 BLUMsM

65 BOEHMs>BW

1967
1965
1967
1969
1967
70 BOND,DH MCGLASHA1967
75 BONHAM-CARTER»GF1966

48

SCARTOGRAQUANTITACOMPUTERMAPPING FRENCH
2MAPPING ENGINEER
5MAP ANALCOMPUTERGENERAL CARTOGRAENGLAND
30PTIMISASMOOTHINMAPPING
4MULTIVARMAPPING TERRAIN MODELS
3COMPUTERGEOGRAPHMAPPING
SCOMPUTERPROGRAM BIBLIOGRCORRELATMULTIVAR

So far only 100 of the cards have been read. The reméining 77 have

yet to be edited and merged with PERMFILE and KEYWORD.

The next sequence

of operations reads and edits the 77 remaining cards to produce a keyword

listing that is compétible with the one given earlier.

The previous

set of keywords now forms a lexicon for the spelling and nomenclature

of any later keywords.

The list can be added to, but no further

alterations can be made to the word list itself without causing near

duplicates to exist.

given for the remaining 77 cards to insure that is agrees in all

respects with the earlier one.

ENTER COMMAND
= READCARDS 77 NEWKEY PRINT KEYLIST

ENTER DATA

DATA SAVED INTO INFILE

POINTERS AT BEGINNING OF FILES

ENTER COMMAND
KEYWORD LIST GENERATED

POINTERS AT BEGINNING OF FILES

ENTER COMMAND
ENTER COMMAND
KEYWORD AND FREQUENCY LIST

ALGORITH

10 -

CONTOURS
27
EXPLORAT
1
GRIDDING
5

LEAST SO
1

- MODEL..

2
PERSPECT
1

AREA
2
CORRELAT
2
FIT
' 1
HIDDEN L
4
MAP ANAL
1
NUMERICA
: 3
PLOTTING
11

BIBLIOGR

2

CuBIC
2
FITTING
1
INDUSTRY
1
MAPPING
36
OCEANOGR
3
POLYGON
1

BINARY

1
CURVE FI

1
GENERAL

6
INTERPOL

5
MATHEMAT

1
OIL

1
POLYHEDR

2

BLOCK DI

8
ENGINEER

1
GEOGRAPH

3
IRREGULA

1
MATRIX

1
OPTICS

1
POLYNOMI

.

CARTOGRA
| 15
ENVIRONM
1
GEOPHYSI
1
ISOMETRI
3
METEOROL
1

OUTPUT
| 1
PRINTER
2

Thus extreme care is needed in checking the listing

COMPUTER
37
ERRORS
3
GRAPHICS
9
LANDFORM
2
METHODS
5
PATTERN
2
PROBABIL
1
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PROFILE PROGRAM PROGRAMS QUADRATI QUANTITA REMOTE S ROTATION

: 1 12 4 2. 3 1 1

SCANNING SHADING SLOPES SMOOTHIN SPACING SPATIAL SPLINES
4 1 2 1 1 2 2
STATISTI STEREOGR SURFACE SYSTEMS TERRAIN THEORY THREE DI
2 3 2 1 2 '3 1

 TREES
1

ENTER COMMAND
= REPLACE AUTHOR 740 REPL AUTH 745 REPL AUTH 855
ENTER COMMAND
ENTER DATA
ENTER CHARACTER STRING
= SCUDDER» JD
REPLACED ITEM IS -SCUDDENsJD
REPLACING ITEM IS SCUDDER»JD
ENTER COMMAND
ENTER COMMAND
ENTER DATA
ENTER CHARACTER STRING
= SHARPs»JV CHRISTE
REPLACED ITEM 1S SHAPR»JUV CHRISTE
REPLACING ITEM IS SHARPs»JV CHRISTE
ENTER COMMAND
ENTER COMMAND
ENTER DATA
ENTER CHARACTER STRING
= WASHINGTON>WM OL
‘REPLACED ITEM IS WAHSINGTON.WM OL
REPLACING ITEM IS WASHINGTON,WM OL
ENTER COMMAND )
= COPY PRINT KEYWORD PRINT KEYWORD PRIN KEYW PRIN KEYW PRIN KEYVY
DATA SAVED INTO INFILE
POINTERS AT BEGINNING OF FILES
ENTER COMMAND
ENTER COMMAND
ENTER CHARACTER STRING
= FITTING
KEYWORD OCCURS ON FOLLOWING CARDS

765
POINTERS AT BEGINNING OF FILES
ENTER COMMAND
ENTER COMMAND
ENTER CHARACTER STRING :
= MODEL - —

KEYWORD OCCURS ON FOLLOWING CARDS
530 575

POINTERS AT BEGINNING OF FILES

ENTER COMMAND

ENTER COMMAND

ENTER CHARACTER STRING

= PROFILE :

KEYWORD OCCURS ON FOLLOWING CARDS
$30
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POINTERS AT BEGINNING OF FILES

ENTER COMMAND

ENTER COMMAND

ENTER CHARACTER STRING

= PROGRAMS

KEYWORD OCCURS ON FOLLOWING CARDS
625 760 785 840

‘;POINTERS AT BEGINNING OF FILES

ENTER COMMAND

ENTER COMMAND

ENTER CHARACTER STRING

= SURFACE

KEYWORD OCCURS ON FOLLOWING -CARDS
520 545

POINTERS AT BEGINNING OF FILES

ENTER COMMAND

= SUBSTTITUE PRINT CARD 530

. ENTER CHARACTER STRING

= PROGRAMS
ENTER CHARACTER STRING .
= PROGRAM
PROGRAMS REPLACED THROUGHOUT BY PROGRAM
4 CHANGES MADE ’
DATA SAVED INTO INFILE
POINTERS AT BEGINNING OF FILES
ENTER COMMAND
ENTER COMMAND
ENTER DATA
1D IS 530 AUTHOR IS MISULIA,MG SPOON AND DATE 1957
THERE ARE 5 KEYWORDS» WHICH ARE
PROFILE SCANNING MODEL GRAPHICS STEREOGR

ENTER COMMAND

= REPL KEYW 530 1 REPL KEYVW 530 3 PRINT CARD 530 PRINT CARD 575
ENTER COMMAND ‘

ENTER DATA

ENTER CHARACTER STRING

= PROFILES

ENTER DATA :

KEYWORD PROFILE REPLACED BY PROFILES

ENTER COMMAND

ENTER COMMAND

ENTER DATA

ENTER CHARACTER STRING

= MODELS _
ENTER DATA :

KEYWORD MODEL REPLACED BY MODELS

ENTER COMMAND

ENTER COMMAND

ENTER DATA :
ID IS 530 AUTHOR 1S MISULIA,MG SPOON AND DATE 1957
THERE ARE S5 KEYWORDS, WHICH ARE

PROFILES SCANNING MODELS GRAPHICS STEREOGR
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ENTER COMMAND
ENTER COMMAND

ENTER DATA

ID IS 575 AUTHOR IS MORSE,SP AND DATE 1968
THERE ARE 3 KEYWORDS, WHICH ARE

CONTOURS MODEL THEORY

ENTER COMMAND

= REPL KEYW 575 2 PRINT CARD 765
ENTER COMMAND

ENTER DATA

ENTER CHARACTER STRING

= MODELS

-ENTER DATA -

KEYWORD MODEL REPLACED BY MODELS
ENTER COMMAND '
ENTER COMMAND

ENTER DATA

ID IS 1765 AUTHOR IS SMITH»PJ AND DATE 1971
THERE ARE 9 KEYWORDS, WHICH ARE )
QUADRATI CUBIC GRIDDING PROGRAM FITTING

" "INTERPOL POLYNOMI SPLINES LEAST SAQ

ENTER COMMAND ,

= REPLACE KEYWORD 765 5 COPY SUBS NEWKEY PRINT KEYL
ENTER COMMAND

ENTER DATA

ENTER CHARACTER STRING

= FIT

ENTER DATA

KEYWORD FITTING REPLACED BY FIT

" ENTER COMMAND

DATA SAVED INTO INFILE
POINTERS AT BEGINNING OF FILES
ENTER COMMAND

ENTER CHARACTER STRING

= SURFACE

ENTER CHARACTER STRING

= SURFACES

- SURFACE REPLACED THROUGHOUT BY SURFACES

2 CHANGES MADE
DATA SAVED INTO INFILE
POINTERS AT BEGINNING OF FILES
ENTER COMMAND
KEYWORD LIST GENERATED
POINTERS AT BEGINNING OF FILES
ENTER COMMAND
ENTER COMMAND T



KEYWORD AND FREQUENCY LIST

ALGORITH
10
CONTOURS
27
EXPLORAT
' 1
HIDDEN L
4
MAP ANAL
1
NUMERICA
3
PLOTTING
11
PROGRAM
16
SLOPES
2
SURFACES
2

AREA
2
CORRELAT
2
FIT
. 2
INDUSTRY
1
MAPPING
36
OCEANOGR
3
POLYGON
1
QUADRATI
2
SMOOTHIN
1
SYSTEMS
1

ENTER COMMAND

= STOP

PROGRAM STOP AT 4390

BIBLIOGR
2
CuUBIC
2
GENERAL
6
INTERPOL
5
MATHEMAT
1
OIL
1
POLYHEDR
2
QUANTITA
3
SPACING
1
TERRAIN
2
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BINARY

CURVE F;
GEOGRAP&
IRREGULg
MATRIX :
OPTICS 1
POLYNOM:

1 .

REMOTE S
1
SPATIAL

2
THEORY
3

BLOCK DI
8
ENGINEER
1
GEOPHYSI
1
1SOMETRI
3
METEOROL
1

OUTPUT
1
PRINTER
2
ROTATION
1
SPLINES
2
THREE DI
1

CARTOGRA
15
ENVIRONM
1
GRAPHICS
9
LANDFORM
2
METHODS
S
PATTERN
2
PROBABIL
1
SCANNING
4
STATISTI
2
TREES
1

COMPUTER
37
ERRORS
3
GRIDDING
5
LEAST S@
1
MODELS
2
PERSPECT
1
PROFILES
1
SHADING
1
STEREOGR
3

Note that the SUBSTITUTE command has been used to change the occurrence

of PROGRAMS to PROGRAM, with a total of four changes in the list. Running

the UPDATE program again gives the merged PERMFILE and KEYWORD, with

a total of 177 records and 107 keywords. The latter is an increase of

19 keywords over the previous set. This would be expected as the list

is not very large.

and KEYWORD is given below.

TYPE 1 IF THIS IS THE FIRST UPDATE

=0

TOTAL NUMBER OF RECORDS IS NOW

UPDATE COMPLETE

THERE ARE NOW

177

107 KEYWORDS

TYPE 0 TO SUPRESS TOTAL KEYWORD LISTING

= 0

TRANSFER TO KEYWORD COMPLETED

PROGRAM STOP AT 2680
OLD KEYWORD

~ READY
*¥LIST

An example printing of the merged versions of PERMFILE



107
3 25
10 80 145 155 185
350 420 445 450 470
640 670 775 850 870
1 1
180 0 0 0 -3
1 2
520 545 (4] 4] -3
1 9
75 130 195 220 307
1 1
510 0 0 0 -5
2 15
30 285 315 375 420
785 820 825 875 880
4 34
45 55 90 110 120
265 270 335 365 370
595 625 630 645 695
825 830 845 865 0
*OLD PERMFILE
READY :
*LIST
177
5 ACI 1971
10 ACM 1969
15 AHLBERG., JH 1971
20 ANDERSON,WL 1971
*LIST 470
470 MATHERON,G 1969
475 MCADAMS>HT 1969
480 MCCUE,GA DWORETS1965
485 MCCUE»GA GREEN, J1965
490 MCINTYRE»DB POLL1968
495 MCLAURIN, JD © 1969
500 MCLELLAN,CD 1971
S05 MCMAINS,F 1967
510 MCMILLANsRE JOHN1969
515 MERRIAM,DF SNEAT1966
520 MILLY»SA 1969
AREA "DATA GENERAL
$25 MISKELL,RV 1971
*LIST 870
870 WOODFORD»>CH 1969
875 WOON,P
880 WRAY,WB 1970
READY

%*
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ALGORITH

265 300 315 325 345

500 590 600 610 615

o 0 0 0o 0

ANIMATIO

75 130 195 220 307
AREA

625 815 0 o -4

BIBLIOGR

355 465 625 815 0

: BINARY

620 690 775 785 820

' BLOCK DI

435 480 620 690 775

500 590 600 610 615

CARTOGRA

155 180 205 230 240

405 410 420 465 570

705 725 755 1770 815

o 0 o 0 o

3CONTOURSTRIANGULMAPPING
4INTERPOLALGORITHIRREGULADATA
3SPLINES INTERPOLENGINEER
3CUBIC. SPLINES REGULAR

STHEORY MAPPING ALGORITHMATHEMATKRIGING
3COMPUTERMAPPING DATA

SSTEREOGRBLOCK DICONTOURSPROGRAM PLOTTING
SGRAPHICSCOMPUTERSPATIAL “ERRAIN CONTOURS
3COMPUTERPROGRAM CONTOURS ™ a
3GRAPHICSCOMPUTERPERCEPTI

3COMPUTERALGORI THGEOGRAPH
4CONTOURSPROGRAM MAPPING MATRIX
4COMPUTERMAP ANALBINARY SCANNING

4QUANT I TACONTOURSGEOPHYS IMAPPING
6PROGRAM COMPUTERSPATIAL CONTOURSSURFACES

4GRIDDINGINTERPOLNUMERICACUBIC

4INTERPOLALGORITHCURVE FISMOOTHIN

1970 SBLOCK DIPLOTTINGCOMPUTERHIDDEN LPOLYHEDR

4BLOCK DIISOMETRIPROGRAM COMPUTER
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Now all the original bibliography has been entered into the system.

Meanwhile, some more references have been found and need to be added. A

new file is created and labeled INPUT containing these new cards.

O0037BEDIENT»H NEILON196203CONTOURSMETEOROLMAPPING

00053BHATTACHARYYA, BK197 207MAPPING SPATIAL CONTOURSGRIDDINGIRREGULA

00053

0007 7BORENs HE
00107CANRIGHT,
00253DOUGHERTY. E
00317GRIMs PJ
00327HERSHEY s AV
00417KUBERTS BR
00422KUBERT» BR
00767 SNOWDEN » JM
00832TOBLERsWR ED.
00847VERZUH

Once égain they are edited, and the old files updated to include them.

ENTER COMMAND

1972 SPLINES CUBIC
WN6802CURVE FIPROGRAM
RB SWI 66803THREE DIPROGRAM GRAPHICS
-8=6603FILTERINMAPPING LINEAR
197005PROGRAM PLOTTINGOCEANOGRMAGNETICPROFILES
36903N0OTATIONCARTOGRAPROGRAM
536803SURFACESCOMPUTERFERSPECT
66903PROGRAM PLOTTINGCONTOURS
9-690SPROGRAM GRAPHICSGRAVITY CONTOURSGRIDDING
SP7004PROGRAM GENERAL GEOGRAPHBIBLIOGR
65803CONTOURSPLOTTINGPROGRAM

= READCARDS 12 NEWKEY PRINT KEYLIST

ENTER DATA

DATA SAVED INTO INFILE
POINTERS AT BEGINNING OF FILES
ENTER COMMAND -
KEYWORD LIST GENERATED
POINTERS AT BEGINNING OF FILES
ENTER COMMAND

ENTER COMMAND

KEYWORD AND FREQUENCY LIST

CONTOURS
GRAVITYS
NOTATIO;
SPLINES:

ARE

BIBLIOGR CARTOGRA COMPUTER

.1 1 1
GENERAL  GEOGRAPH ' GRAPHICS

1 1 2
MAGNETIC MAPPING METEOROL

1 3 1
PROFILES PROGRAM  SPATIAL

1 8 1
ENTER COMMAND
= PRINT CARD 847
ENTER COMMAND
ENTER DATA |
ID 1S 847 AUTHOR 1S VERZUH
THERE ARE 3 KEYWORDS», WHICH
CONTOURS PLOTTING PROGRAM

DATA SAVED INTO INFILE
POINTERS AT BEGINNING OF FILES
ENTER COMMAND

= REPLACE DATE 77

CUBIC

1
GRIDDING

2
OCEANOGR
o 1
SURFACES
1

AND DATE

CURVE FI
1
IRREGULA
: 1
PLOTTING
3

THREE DI
1

658

FILTERIN
1
LINEAR
1
PERSPECT
1
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ENTER COMMAND
ENTER DATA

ENTER CHARACTER STRING
=-1968
REPLACED ITEM IS WN68

REPLACING ITEM IS 1968
ENTER COMMAND

= REPL DATE 107 REPL DATE 253 REPL DATE 327

ENTER COMMAND

ENTER DATA

ENTER CHARACTER STRING
= 1968

REPLACED ITEM IS 668
REPLACING ITEM IS 1968
ENTER COMMAND

ENTER COMMAND

ENTER DATA

ENTER CHARACTER STRING
= 1966

REPLACED ITEM IS 8-66
REPLACING ITEM IS 1966
ENTER COMMAND

ENTER COMMAND

ENTER DATA

ENTER CHARACTER STRING
= 1969

REPLACED ITEM IS 369
REPLACING ITEM IS 1969
ENTER COMMAND

= REPL DATE 417 REPL DATE 422
" ENTER COMMAND .
ENTER DATA

ENTER CHARACTER STRING
= 1968

REPLACED ITEM IS 5368
REPLACING ITEM 1S 1968
ENTER COMMAND

ENTER COMMAND

ENTER DATA

ENTER CHARACTER STRING
= 1969

REPLACED ITEM IS 669
REPLACING ITEM IS 1969
ENTER COMMAND

ENTER COMMAND

ENTER DATA

ENTER CHARACTER STRING
= 1969

REPLACED ITEM IS 9-69
REPLACING ITEM IS 1969
EINTER COMMAND

ENTER COMMAND

ENTER DATA

ENTER CHARACTER STRING
= 1970

REPL DATE 767 REPL DATE 832 REPL DATE
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REPLACED ITEM IS SP70
REPLACING ITEM IS 1970
ENTER COMMAND

ENTER COMMAND

ENTER DATA

= 847

ENTER CHARACTER STRING
= 1958

REPLACED ITEM IS 658
REPLACING ITEM IS 1958

DATA SAVED INTO INFILE
POINTERS AT BEGINNING OF FILES
-~ ENTER -COMMAN.D

= COPY STOP

DATA SAVED INTO INFILE
ES}%EE@EMQXNBEGINNING OF FILES

PROGRAM STOP AT 4390
* -

As these are the last cards entering the system for a while, a listing
of. the total keyword index is requested when using program UPDATE so

that a record can be kept of the keywords and frequencies of occurrence

in the updated bibliography.

*RUN UPDATE -

TYPE 1 IF THIS 1S THE FIRST UPDATE

=0 .
TOTAL NUMBER OF RECORDS 1S NOW
UPDATE COMPLETE

THERE ARE NOW 110 KEYWORDS

189

TYPE O TO SUPRESS TOTAL KEYWORD LISTING

= |} .

ALGORI TH 25 DESIGN 1
ANIMATIO 1 DIAGRAMS 1
AREA 2 DISTRIBU 1
BIBLIOGR 10 ENGINEER 4
BINARY i ENGLAND 1 —
BLOCK DI 15 EN VI RONM 1
CARTOGRA 35 ERRORS 5
CLASSIF! 1 EXPLORAT S5
COMPUTER 81 FILMS 1
CON TOURS 69 FILTERIN 1
CORRELAT 3 FIT 5
CRYSTALL 1 FOURI ER 1
CUBIC S FRENCH 1
CURVE Fl1 5 GENERAL 15
DATA 5 GEOGRAPH 8



GEOLOGY
_GEOPHYS!I
GRAPHICS
GRAVITY
GRIDDING
HALF TON
HIDDEN L
HYDROLOG
INDUSTRY
INFORMAT
INTERPOL
IRREGULA
ISOMETRI
ITERATIV
KRIGING
LAN DFORM
LEAST SQ
LINEAR
MAGNETIC
MAP ANAL
MAPPING
MATHEMAT
MATRI X
MATRIX A
METEOROL
METHODS
MINERALS
MODELS
_MULTIVAR
NOTATION
NUMERICA
OCEANOGR
OIL
OPTICS
OPTIMISA
ORIENTAT
OUTPUT
PATTERN
PERCEPTI
PERSPECT

o :

Pt
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PLANNING
PLOTTING
POLYGON

POLYHEDR

" 'POLYNOMI

TRANSFER TO KEYWORD COMPLETED

PROGRAM STOP AT 2680

POPULATI
PRINTER
PROBABIL
PROFILES
PROGRAM
QUADRATI
QUANTITA
RAN DOM
REGULAR
REMOTE S
ROTATION
SCANNING
SEDIMENT
SHADING

‘SIMULATI

SINGLE V
SLOPES
SMOOTHIN
SPACING
SPATIAL
SPLINES

-STATISTI. .

STEREOGR
STRUCTUR
SURFACES
SYSTEMS
TERRAIN
THEORY
THREE DI
TRANSFOR
TREES
TRIANGUL
TSA
X=-RAY

0
W N

O WN N O

LS

—-(\)wuo—\)b\lr—-.—n—mg\)qmmwmt—[\).—o—m.-hv—ma\,b



*LIST
- 189

10
15
20
25
30

PERMFILE
ACl 1971
ACM 1969
AHL.BERG» JH 1971
ANDERSON s WL 1971
AUMEN,WC 1966

BASINGER»D GVILD1971
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3CON TOURSTRI ANGULMAPPING
4INTERPOLALGORI THI RREGULADATA

3SPLINES INTERPOLENGINEER

3CUBIC SPLINES REGULAR

2NUMERICAMAPPING

6BLOCK DITHREE DIGRAPHICSSURFACESCOMPUTER

PROGRAM POLYNOMISPLINES LEAST 50

35
37
40
45
50
53

SPLINES CUBIC

55
60
65
70
75
77
80
85

*LIST

110
3
10
350
640

180
520

75
510

30
785

4%
265
595
825

‘BATCHAs JP REESE, 1964

BEDIENT»H NEILON1962
BENGTSSON,»BE NOR1964

BERTIN, J 1967
BERTRAM» S 1965
BHATTACHARYYA, BK1972

BICKMORE» DP 1967
BLUM, M 1969
BOEHM» BW 1967

BONDs DH MCGLASHA1967
BONHAM=-CARTER»GF1966

BOREN,HE 1968
BOUKNIGHT»WJ 1969
BROWN s AE 1963
KEYWORD

25
80 145 155 185
420 445 450 470
670 775 850 870

1
0 0 o -3

2
545 0 0 -3

10
130 195 220 307

t
0 o o -5

15
285 315 375 420
820 825 875 880

35
55 -90 110 120
270 335 365 370
625 630 645 695
830 845 865 327

4GRI DDINGCON TOURSMIN ERAL SEXPLORAT
3CONTOURSMETEQOROLMAPPING
SCONTOURSGRIDDINGTRI ANGULMAPPING COMPUTER
SCARTOGRAQUAN TI TACOMPUTERMAPPING FRENCH
2MAPPING ENGINEER

TMAPPING SPATIAL CONTOURSGRIDDINGIRREGULA

SPLINES LEAST SQ

5MAP ANALCOMPUTERGENERAL CARTOGRAENGLAND
3O0PTIMISASMOOTHINMAPPING ’

4MUL TIVARMAPPING TERRAIN MODELS
3COMPUTERGEOGRAPHMAPPING

SCOMPUTERPROGRAM BIBLIOGRCORRELATMULTIVAR
2CURVE FIPROGRAM

4HALF TONGRAPHICSCOMPUTERALGORITH

SMATRIX ATERRAIN PROFILESSIMULATIMAPPING

- ALGORI TH
265 300 315 325 345
500 590 600 610 615
) 0 0 0 )

ANIMATIO ,

75 130. 195 220 307 /

AREA L—

625 815 0 0 -4 :
: BIBLIOGR
355 465 625 815 832

BINARY

620 690 775 785 820
BLOCK DI
435 480 620 690 775
S00 590 600 610 615
CARTOGRA
155 180 205 230 240
405 410 420 465 570
705 725 1755 770 815

0 o o 0 0
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As the bibliography is now complete, the point has been reached where
it can be asked useful questions, and expected to give reasonable answers.
Various examples are given below. The first is concerned with the
discovery of published programs or algorithms concerned with the contour-

ing problem.

‘#RUN SEARCH

ENTER NUMBER OF ANDS

= 3

ENTER NUMBER OF ORS FOR EACH AND
=231

ENTER NUMBER OF NOTS

= 1

INTER OR LIST FOR AND NUMBER 1
ENTER "OR" 1

= ALGORI THM

ENTER “OR"” 2

= PROGRAM

ENTER OR LIST FOR AND NUMBER 2
.ENTER "OR" 1

= CONTOURS

INTER "OR" 2

= GRIDDING

ENTER "OR" 3

= INTERPOLATION

ENTER OR LIST FOR AND NUMBER 3
ENTER “OR"™ 1

= PLOTTING

INTER 1 NOTS, ONE KEYWORD PER LINE
= PRINTER

YOUR STRUCTURE IS AS FOLLOWS

AND 1 IS ALGORITH PROGRAM

AND 2 IS CONTOURS GRIDDING INTERPOL
AND 3 1IS PLOTTING.

NOTS ARE PRINTER E
ENTER O IF THERE 1S NO MISTAKE IN THE LISTING
= 0 _

NUMBER OF ITEMS RETREIVED IS S
THESE ARE AS FOLLOWS

422 480 535 650 8a7 :
EINTER O IF NO CARD PRINTOUT REQUIRED
= 0
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The second problem shows what can happen when a question is made too

general, and also how a dummy keyword can be used to supply a NOT.

ENTER 1 IF MORE SEARCHES DESIRED

= i

ENTER NUMBER OF ANDS
=2

ENTER NUMBER OF ORS FOR EACH AND

= 2 3

ENTER NUMBER OF NOTS

-

ENTER OR LIST FOR AND NUMBER 1

ENTER "OR" 1 :

a ALGORI THM

ENTER “OR"” 2

= PROGRAM

INTER OR LIST FOR AND NUMBER 2

EINTER “OR" 1

= CONTOURS

ENTER "OR™ 2

= GRIDDING

ENTER "“OR" 3

= INTERPOLATION

ENTER 1 NOTS, ONE KEYWORD PER LINE

= ZZZZZZZZ '

YOUR STRUCTURE 1S AS FOLLOWS
AND 1 IS ALGORITH PROGRAM
AND 2 1S CONTOURS GRIDDING INTERPOL

NOTS ARE ZZZZZZZZ
ENTER O IF THERE IS NO MISTAKE IN THE LISTING
= 0

NUMBER OF ITEMS RETREIVED IS 34
THESE ARE AS FOLLOWS
10 100 135 140 150 155 160 185 215 265

275 325 345 350 380 395 400 422 480 490
505 520 535 590 640 650 760 765 767 775
840 847 850 870

ENTER O IF NO CARD PRINTOUT REQUIRED

= 0

In the third question attention has turned to published programs concerned
with block diagram construction with the option of printing out not only
the ID but a brief reference to the article contents (contained in

PERMFILE) .
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ENTER 1| IF MORE SEARCHES DESIRED
= 1

ENTER NUMBER OF ANDS

= 2321

ENTER NUMBER OF ORS FOR EACH AND
ENTER NUMBER OF NOTS

ENTER OR LIST FOR AND NUMBER 1
ENTER “OR" 1

= BLOCK DI

ENTER “OR* 2

= ISOMETRIC

ENTER "OR"™ 3

= RERSPECTIVE :
ENTER OR LIST FOR AND NUMBER 2

ENTER *"OR"

1

= ALGORITHM

ENTER "OR"

= PROGRAM
ENTER |

= PRINTER

2

NOTS, ONE KEYWORD PER LINE

YOUR STRUCTURE IS AS FOLLOWS

AND 1 1S BLOCK DI ISOMETRI PERSPECT
- AND 2 IS ALGORITH PROGRAM _.
. NOTS ARE PRINTER

'ENTER O IF THERE IS NO MISTAKE IN THE LISTING

= 0

NUMBER OF ITEMS RETREIVED IS 9
THESE ARE AS FOLLOWS

30 315 375 420 480 620 775 785 880
ENTER O IF NO CARD PRINTOUT REQUIRED

= 1
ID = 30 AUTHOR IS BASINGER»D GVILD DATE = 1971
THERE ARE 6 KEYWORDS, WHICH ARE
BLOCK DI THREE DI GRAPHICS SURFACES COMPUTER PROGRAM
ID= 315 AUTHOR IS GRAHAM,NY DATE = 1972
THERE ARE 5 KEYWORDS, WHICH ARE
PERSPECT SURFACES HIDDEN L BLOCK DI ALGORITH
ID = 375 AUTHOR IS JESPERSONsH DATE = 1970
THERE ARE 3 KEYWORDS, WHICH ARE
PROGRAM BLOCK DI THREE DI
ID = 420 AUTHOR IS KUBERT»B SZABO»J DATE = 1968
THERE ARE S5 KEYWORDS, WHICH ARE
BLOCK DI PERSPECT ALGORITH PLOTTING CARTOGRA
ID = 480 AUTHOR IS MCCUE,GA DWORETS DATE = 1965
THERE ARE S5 KEYWORDS, WHICH ARE
‘STEREOGR BLOCK DI CONTOURS PROGRAM PLOTTING
ID = 620 AUTHOR IS NOMA»AA MISULIA» DATE = 1959
THERE ARE 4 KEYWORDS, WHICH ARE

PROGRAM TERRAIN BLOCK DI

COMPUTER
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ID= 775 AUTHOR IS SPRUINT»B DATE = 1972
THERE ARE 5 KEYWORDS, WHICH ARE :
CONTOURS BLOCK DI PERSPECT ISOMETRI ALGORITH

ID = 785 AUTHOR IS SUNDBERG,WD DATE = 1970
THERE ARE S5 KEYWORDS, WHICH ARE '
BLOCK DI COMPUTER PROGRAM HIDDEN L ISOMETRI

ID= 880 AUTHOR IS WRAY,VWB DATE = 1970
THERE ARE 4 KEYWORDS, WHICH ARE ‘
BLOCK DI ISOMETRI PROGRAM COMPUTER

The last question is related to printer graphics only, but of all types.

ENTER 1 IF MORE SEARCHES DESIRED
= 1

ENTER NUMBER OF ANDS

= 302

ENTER NUMBER OF ORS FOR EACH AND
=13

. ENTER NUMBER OF NOTS

=

ENTER OR LIST FOR AND NUMBER 1
ENTER "OR" 1

= PRINTER

'ENTER OR LIST FOR AND NUMBER 2
ENTER "OR" 1

= CONTOURS

ENTER "OR" 2

= GRAPHICS

ENTER “OR" 3

= OUTPUT

ENTER 1 NOTS, ONE KEYWORD PER LINE
= PLOTTING

e N e . /.

YOUR STRUCTURE 1S AS FOLLOWS
AND 1 IS PRINTER
AND 2 IS CONTOURS GRAPHICS OUTPUT

NOTS ARE PLOTTING
ENTER O IF THERE IS NO MISTAKE IN THE LISTING
= 0 —_—

NUMBER OF ITEMS RETREIVED 1S 3
THESE ARE AS FOLLOWS

175 305 320
ENTER O IF NO CARD PRINTOUT REQUIRED
= 1
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ID = 175 AUTHOR IS COPPOCK,dJT DATE = 1972
THERE ARE 3 KEYWORDS, WHICH ARE B
GRAPHICS PRINTER GEOGRAPH

ID = 305 AUTHOR IS GARFINKEL,D . DATE = 1962
THERE ARE 3 KEYWORDS, WHICH ARE
PRINTER GRAPHICS PROGRAM

ID = 320 AUTHOR IS HARVARD UNIVERSI DATE = 1971
THERE ARE 4 KEYWORDS, WHICH ARE o
MAPPING PRINTER GRAPHICS CONTOURS

ENTER 1| IF MORE SEARCHES DESIRE -
» 0 . .

END OF PROGRAM RETREIVER

PROGRAM STOP AT 3710 -
r _

4

Section F - LIST

Use of Program LIST

LIST is different from the other programs in the KARP package in
that it’does-not assume a time sharing environment; It is written as
a batch program using both random and serial files to store daté. The
purpdse'of the program is to print an expanded version of the cross
reference index storéd in KEYWORD on the lineprihter giving not only
‘the author, date, and keywords contained in PERMFILE but also a full

bibliographic reference.

Operation of LIST

Three files are read by LIST. File code 01 refers to a random
file that is created by the program to hold the entire bibliographic
reéord in compressed form. File 02 is a serial file holding the biblio-
graphic information in ﬁncompressed form. The cross reference index is

held in file 03. The format of file 03 is the same as that for KEYWORD,
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and will probably be that file. File 02 needs explanation. It consists
of a series of cards or card images holding every reference in the
system. In a large system this may be a tape rather than a disc file.
The first card or cards for a given ID will be in the same format as the
card images stored in PERMFILE. These will be followed by the biblio-
graphic reference typed in columns nine to 72 of the following cards.
The only conventions to be followed on these N cards are:

1) VWords can be carried across cards providing column 72 of the
first of the cards and column 9 of the second contain non blank
characters, and conversely,

2) a blank character in either column 72 of the first, or column 9
of the second is considered to be a spacer between two words.
- As many gaps between words as desired may be left with as little or as
much information per card. The format of a typical card for the Screwtape
example used earlier might be:

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
234 SCREWTAPE,D BEEL1972 8DEVILS SATANIC LETTERS WORMWOODUNCLE
ADVICE TORMENT ETERNAL
EXTRACT OF LETTERS FROM SCREWTAPE TO HIS NEPHEW,

* . NOW DECEASﬁD.-
Note the * in column one of the last card of the Screwtape reference.
This indicates to the program that the last card hﬁs been read and that
a new ID will follow. The program will read in these r;}érences, and then
compress the free text reference to eliminate unnecessary spaces. This
is performed by reading the teit into the machine in Al format and

removing any extra blank characters. Then the number of computer words
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used is reduced By converting the text string from a maximum of 384Al
to 64A6 by means of the ENCODE function supplied on most modern
compilers. This function could probably be replaced by a very simple
machine code routine to achieve the same end. The doubly compressed
record is then written out to the random file as reqord X. X is not
the ID number as there may well be gaps in the ID sequence, but its
position in the file. In other words, if it occurs as the tenth record
although its ID may be 84, its reference in random file 01 will be 10.
Once the entire list has been processed the reading of end of file on
file 02 will initiate the start of the printing sequence.

The use of a random file is not obligatory as the files 02 and 03
are both in numeric order. It would be possible to use a serial storage
;ystem and to read right through file 01 for every keyword to find the
appropriate IDs for that keyword. A random file is, however, more
efficient. The output of the program is displayed in the bibliography

printed in this issue. -

Data Input to LIST

This consists of one number read from file 05, usually the card
reader. This number is either 1 or 0 depending on whether a deck
of the compressed reference list is required. One indicates a deck is
to be punched, 0 not. As there is only one number to be input'to the
program, the free format function is not used, and the number is read
in I5. When the cards are punched, columns 9 to 11 inclusive are
punched with '=' signs. This is to pack out the line so that on
rereading of the data although only 10A6 éharacters are being written from

this punched deck, the program will not consider a gap to exist between
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records unless a true blank character exists at one end of the 10A6. The
symbol '=' must not be used in the text of the reference as it is

“ignored by the compression algorithm.

Error Messages in LIST

There are two error messages printed out by LIST. One refers to a
missing ID. It is fairly common that when typing out the reference
cards the * will be omitted from the last card. This means that until
another * is encountered the program will consider all fbllowing, even
different references, to be part of the previous reference. If this
happens, or if a reference of a gi&en ID has been omitted completely from
file 02, the message:
NO ID XXX FOUND IN FILE
" will be printed wherever appropriate;
The second is related to the amount of input for a given record.
This can be on as many cards as is desired, but must not consist of more
than 379 significant charaéters including a space between every word.
If more than this limit is present, the message: |
RECORD XXXX TOO BIG FOR STORAGE
will be printed. The prdgram will retain all information read up to that
poin;, but ‘will then skip forward in the file until an * is encountered,
presumably at the start of a new record. When the overlarge record is
printed only that portion consisting of less than 380 characters will

appear.
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Section G - PROGRAM

KARP/EDITOR 1
1000 DIMENSION KOM(15,4),KARD(60),KPEY(200),KNUM(C100)
1010 COMMON NUMS(72),KYMB(6),KIN
1020 FILENAME IN,OUT
1030 . DATA KPEY(1)/1H=/sKPEY(2)/1H+/sKPEY(3)/ 1He/
1040 DATA KPEY(4)/1H /,KPEY(5)/1H /oKPEY(G)/lHO/:I/lHl/
1050 DATA KARD / 1HA, 1HU» 1HT» 1HH» 1HB» 1HE, 1HG,» ‘

1060&1HI, 1HC» 1HA, 1HR» 1HDs 1HC» 1HO» 1HP» 1HY,» tHD» 1HA, 1HT» 1HE, 1HD» 1HE»
1070&1HL s 1HE» 1HI» 1HNs 1HSs 1HE» 1HK» 1HE» 1HY» 1HL» 1HK, 1HE» 1HY» 1HW, 1HN»
J0804&1HEs 1HW, 1HKs 1HP» 1HRs 1HI» 1HN» 1HR» 1HE» 1HA» 1HDs 1HRs 1HE» 1HP»s 1HL,
1090&1HS» 1HU> 1HB»s 1HS» 1HS» 1HT» 1HO» 1HP/

1100Ceeeeee SET UP COMMAND NAMES AND FREE FORMAT SYMBOLS

1110 77 L=0

1120 DO 147 J=1,15

1130 DO 147 K=1,4

1140 L=L+1 ' :
1150 147 KOM(JsK)=KARD(L) ~
1160 DO 146 J=1,6

1170 146 KYMBC(JI=KPEY(J)

1180 KYMB(5)=]I-KYMB(6)

1190 KARD(35)=KYMB(4)

1200 . IN="INFILE"™

1210 OUT="0OUTFILE"

1220 CALL NEWCRD

1230 KTEST=0

1240 KNU=-11

1250 - KX=0

1260 IP=1l

1270CeseeesIF INFILE HAS BEEN READ TO THE EOF GOTO 103
1280 100 IF((IP-LEoKX)oORo(KX-EQ.O))GOTO 103

1290 GOTO 116

1300Ce s e ee THE MAJOR COMMAND NAME READ IN THE PROGRAM
1310 103 CALL COM(KR»KOMsKERR»s 1)

1320 IF(KERReNE. 0)GOTO 139

'1330Ceccece e JUMP TO THE 15 POSSIBLE COMMANDS
1340 "~ 77 GOTO(IOI:14131013116:101:102;102:1013101:104:102:10691020

13504108, 140)5 KR

136OCoooo.oJUMPS HERE IF COMMAND JUST READ NOT FIRST LEVEL
1370 101 PRINT 201,(NUMSCI)s1=1,72)

1380 GOTO 100

1390Ceceees 106 IS THE START OF THE READCARDS SEQUENCE
1400 106 CALL COM(KX»KOMsKERR, 2)

1410 WRITEC"INFILE"» 202)KX —
1420 KAX=KX

1430 105 1=0

1440 110 I=I+]

1450Ce s+« READIT READS A CARD FROM THE INPUT FILE

1460 CALL READIT(1,0,KARDsNXsKERR)

e 6 e e o
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1470 142 KQ=KARD(T7)
1480 KD=K@Q
1490 KC=0
1500Ceeeeee COPY IS USED TO TRANSFER DATA FROM ONE ARRAY TO ANOTHER
1510 "~~~ "CALL COPY(KARDs 15 175KPEY,»KC)

1520Ceeee+sLOOP 111 READS IN REST OF RECORD FROM DATA FILE
1530 DO 111 J=1,2

1540 KD=KD=-5
- 1850 "TFCKDe LE«0YGOTO 155
1560 CALL READIT(2,0sKARD,NX, KERR)
1570 IFCKERReNE. 0)GOTO 113
1580 KB=KD*2
1590 IF(KBeGTe 10)KB=10
1600 KB=7+KB

1610 111 CALL COPY(KARDs 8, KBs»KPEY,»KC)

1620 155 CALL COPY(KPEY» 1,KCs»KARD, 0)

1630Ceeee e« RITE WRITES OUT TO A FILE DATA READ FROM THE INPUT FILE
1640 112 CALL RITE(CIN,KARD,»KC»KQ)

1650 IFCCKRe EQe 6)¢ ORe (KRe EQe 7))GOTO 125
1660 IFC(KRe EQe 13)GOTO 129
1670 " GOTO 144

1680Ce s e e o+ CARD DELETED FROM INPUT FILE BECAUSE OF ERROR IN INPUT
1690 113 PRINT 203,NX

1700 KAX=sKAX~1

1710 . 143 CALL READIT(1,0,KARDsNX, KERR)

1720 IFC(KARD(7))142, 143, 142

1730 144 IF(I.LT«KAX)>GOTO 110

1740 IF(KXeNE¢ KAX)KX=KX~ 1

1750Ceeee e e START ZEROES THE FILE MARKERS FOR READING OR WRITING
1760 - CALL START(KX,IN,OUT,1P)

1770 GOTO 116

1780Ce e e e oo SECOND LEVEL COMMAND READ BY COMM
1790 102 CALL COMCKA,KOMs,KERR» 1)

1800 IF(KA<EQ.8)GOTO 126

1810 IFC(C(KA+EQe 9>+ ANDe (KRe EQe 11))GOTO 108
1820 IFCKERRe EQe 0)GOTO 114 ’

1830 PRINT 207

1840 GOTO 102

1850Cs e e s ¢+« SEARCH FOR CARD KB

1860 114 CALL COM(KB,KOM»KERR, 2)

1870 IF(KB. EQe KNUYGOTO 117 -
1880Ceeeccee IF CARD KB ALREADY FOUND GOTO 117, OTHERVISE CALL FIND
1890Ceceee« IF KTEST IS ONE A CARD NEEDS TO BE WRITTEN TO A FILE
19OOCéooéoJBEFORE ANOTHER CARD IS READ.

1910 "IFCKTEST. EQe 1)CALL RITECOUT»KARD,KL,KQ)
1920 CALL FINDCIN,OUTs KARDs I Ps» KX» KBs KQ» KERR)
1930 KTEST=0

[
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1940

1950
1960
1970

1980Ce s e e e« DETERMINE POSITION OF KEYWORD TO BE DELETED
""" CALL COM(KB,KOM,KERR, 2)

1990
2000
2010
2020
2030
2040
2050
2060

2070Ceesecee FILL EMPTY SPACES WITH A BLANK CHARACTER
""" RARD(KL )=KARD(35)

2080
2090
2100
2110

2120Cesse s SET MARKER TO SHOW RECORD NOT TRANSFERRED TO OUTPUT FILE
145 KTEST=1

2130
2140

69
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KNU=KB
IFCKERR) 11651175116
117 IFC(KR-7)10751185119
107 IF(KA<EQ.3)>GOTO 120

KL=KQ*2+6
KBsKB*2+6
-PRINT -808sKARDCKB): » KARDCKB+1)
KQ=KQ~-1
PO 121 I=KB,KL,2
KARD(1)=KARD(1I+2)

121 KARDCI+1)=KARD(I+3)

KARD(KL +1)=KARD(35)
KARD(7)=KQ
KL=KL~-1

GOTO 100

2150Cee e+« DELETE RECORD KB

2160
2170
2180
2190
2200
ezio

2220Ceeee s« WRITE RECORD TO OUTPUT FILE AND THEN PROCEED TO NEXT CASE

2230
2240
2250

120 PRINT 209,KB -
IP=IP-1
KXsKX~1

154 KTEST=0
KNU=-11
GOTO 100

"122 'CALL RITECOUT,KARD»KLsKQ)

IF((KR-EQZ7)tANDo(KA-EQ-S))GOTO 105

6O0TO 100

2260Ce e e e eo INSERT A CARD OR KEYWORD

2270

2290
2300
2310

118 IFCKA.NE. 3)GOTO 123
2280Ce s s+ e+ BEGINNING OF READ OF NEW RECORD
""" IN="OUTFILE"

KAX=1
GOTO 122

2320Cecee e« PRINT OF RECORD INSERTION

2330
2340
2350

2360Ces e ee e« PRINT OF NEW REPLACEMENT RECORD
"129 PRINT 204, (KPEY(I),»1I=1,KC)

2370
2380
2390
2400

"125 'PRINT 210

KX=KX+1
IP=IP+1

IN="INFILE®"
GOTO 154
123 PRINT 223

® 6 e e 6 o o o o u



'S

A

KARP/EDITOR 4
2410Ceveeee INSERTION OF KEYWORD INTO RECORD
2420 T READ 222, (KPEY(I)»1I=1,2)
2430 PRINT 211,KPEY(1),KPEY(2)
2440 KlL.=KQ*2+9
2450 KQ=KQ+1
2460 KARD(7)=KQ
2470 KARDCKL= 1)=KPEY (1)

2480 KARD(KL)=KPEY(2)

2490 GOTO 145

2500 119 KL=KQ*x2+7

2510 IFCKReNE. 11)GOTO 124
2520Ce e e o e ¢ PRINTS RECORD

2530 °~° PRINT 204, (KARD(1),I=1,KL)
2540 GOTO 145

2550Ce e e ¢e+ PRINT LIST OF KEYWORDS
2560 126 BEGIN FILE "KEYLIST"

2570 READ("KEYLIST", 202)KC

2580 IsKC/2 ' :

2590 READ("KEYLIST*"» 212)(KPEY(J)»J=1,200)
2600 ~ READC“KEYLIST*» 224) CKNUM(J)»J=1, 1002
2610 - Ksl{lI=1)/7+1

2620 PRINT 226

2630 DO 148 J=1,K

2640 KL=J%7

2650 - KM=KL~6

2660 IF(KLeGTe I)KL=1

2670 KN=KL*2 -

2680 KO=KM*2~1

2690 PRINT 212, (KPEY(L)»L=KOsKN)

2700 148 PRINT 224, (KNUM(L),L=KM,KL)

2710 GOTO 100 )

2720Ce e s e e ¢ REFLACE ENTIRE RECORD
2730 124 IF(KANE.3)>GOTO 128

2740 IN="QUTFILE"

2750 KAX=1]

2760 PRINT 213

2770 PRINT 204, (CKARD(I)»I=1,KL)
2780 PRINT 214

2790 G0TO 105

2800Ce ¢ ¢ o o « REPLACE AUTHOR OR DATE OR KEYWORD
2810 128 R=0 . ' —-

2820 L=0
2830 LK=0
2840 IF(KA-5)130,131,132

2850Ce s e ¢ ¢+ « REPLACE AUTHOR
2860 130 K=K+2
2870 L=L+1

)
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2880 LK==4
2890Ce ¢ ¢ ¢ ¢ « REPLACE DATE
2900 132 KaK+1
2910 L=L+1
2920Ce e o+ o e REPLACE KEYWORD
2930 131 K=K+l

2940 L=L+}

2950 - LK=sLK+6
2960 PREINT 283

2970Ce e e e e« READS IN CHARACTER STRING FOR SUBSTITUTION
2980 READ 222, (KPEY(1)sI=1,K)
2990 IF(KA+EQes9)GOTO 133

3000 KC=LK+K-1

3010 PRINT 215, (KARDC1)s IsLKs»KC)
3020 PRINT 216:(KPEY(I):I=1:K)
3030 K=0

3040 DO 134 I=LK,KC

3050 K=K+

3060 134 KARD(I)=KPEY(K)

.3070 GOTO 145

3080Ce s e« e e KEYWORD REPLACEMENT SECTION
3090 . 133 CALL COMCKBsKOM,»KERR» 2)

3100 KC=KB*2+6

3110 PRINT 217,KARD(KC)s KARDC(KC+1),KPEY(1),KPEY(2)
3120 KARD(KC)=KPEY(1)

3130 KARDCKC+1)=KPEY(2)

3140 GOTO 145

3150Ceeeee« INITIATES COPY CYCLE TO SAVE EDITED FILE BACK INTO INFILE
3160 116 IFCKTESTs EQe 1JCALL RITECOUT,KARD,KL»,»KQ)

3170 CALL FIND("INFILE", “OUTFILE*»>KARDs 1 Ps KX» - 15 KQs KERR)
3180 CALL START(KX,O0UT, IN,IP)

3190 CALL FINDCOUT» INs KARDs I P» KX» = 15 KQ» KERR)

3200 KTEST=0

3210 KNU=-11

3220 PRINT 219

3230Ceece o+ BEGINFILE COMMAND

3240 141 CALL START(KX, IN,OUT,IP)

3250 PRINT 218

3260 GOTO 100

3270Ce o ¢ o o « JUMPS HERE FOR SUBSTITUTION OF A KEYWORD THROUGHOUT FILE
3280 108 PRINT 223

3290Ce e e« e+ READS IN KEYWORD TO BE REPLACED

3300 READ 222, (XPEY(1),1I=1,2)

3310Ceceeee JUMP TO 151 IF KEYWORD OCCURENCE LIST IS TO BE MADE
3320 IF(KR. EQ. 11)GOTO 151

3330 PRINT 223

3340Ce««« s« READS IN REPLACING KEYVORD

e 6 6 o © 66 o o o v
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3350
3360

3370Ce s e ees CALCULATION OF KEYWORD OCCURENCE LISTING STARTS HEREe
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READ 222,KB,KC
PRINT 220,KPEY(1),KPEY(2),KBsKC

33800..----PROCEEDS ALONGSIDE THE COMMAND SUBSTITUTE.

3390 -

"151 KM=0

3400Ceeeee¢GO TO START OF FILE

3410
3420
3430

3470Ceeceee CHECK TO SEE IF KEYWORD EXISTS ON THIS RECORD

3480
3490
3500
3510
3520
3530
3540

CALL STARTC(KX,»IN,OUT»1IP)
K=0
DO 135 I=1,KX

CALL FIND(IN:OUT:KARD;IP:KX:OoKQ:KERR)
LK=aKQ*2+6

DO 109 J=8,LK,»2
IFC(KARDC(J)«NE«KXPEY(1))GOTO 109
IFC(KARDC(J+ 1)« NE« KPEY(2))GOTO 109
IFCKReNE« 11)GOTO 152

KM=KM+1

KNUM(KM)=KARD(C 1)

GOTO 109

3550Ce e e e e e REPLACE KEYWORD IF FOUND

3560

3570

3580
3590
3600
3610

3620Ceese ¢« WRITE RECORD TO FILE AND PRINT N

3630
3640
3650
3660
3670
3680
3690
3700
3710

3730
3740
3750
3760
3770
3780
3790
3800
3810

"152 KARD(J)=KB

KARD(J+1)=KC
K=K+1
109 CONTINUE
KL=aLK+1
IFC(KR.EQe 11)GOTO 135

CALL RITE(OUT»KARDsKL,KQ)
135 CONTINUE
IF(KReNEe 11)GOTO 153
IF(KM«s EQe 02GOTO 141
PRINT 225
PRINT 227, (KNUM(J)s J=15KM)
GOTO tai
153 PRINT 221,K
GOTO 100

- 3720Ce e 00 o « KEYWORD LIST GENERATION SEQUENCE

104 BEGIN FILE *“KEYLIST"
CALL START(KX,»IN»,OUT.IP)
LIST=2
DO 150 I=1,100
150 KNUM(I)=1
DO 136 I=1,KX
CALL FINDCIN»OUTsKARDs IPsKXs 0,KQs KERR)
LK=sKQ%x2+6
DO 137 J=8,LK»2

30 e es.0.0.0.FIND L.OOKS FOR A PARTICULAR CARD IN INFILE

UMBER OF SUBSTITUTIONS

el
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3820 DO 138 K=2,LIST»2
3830 IFCKARDCJ) e LTe KPEYC(K=1))GOTO 149
3840 IFC(KARDCJ)eNE«KPEY(K=1))GOTO 138
- 3850 IFCKARDCJ+1)eNE. KPEY(K))GOTO 138
3860 KC=K/2 T ‘
3870 " KNUMCKC)=KNUMCKC)+1
3880 GOTO 137
3890 138 CONTINUE
3900 149 KPEY(LIST-1)=3KARD(J)
3910 KPEYCLIST)=KARDCJ+1)
3920Ce e e s e s ORDER PUTS KEYWORD LIST INTO ALPHA ORDER
3930 " "CALL ORDERCKPEY,KERR»LIST/2,KARDs KNUM)
3940 IFCKERReGTe 0)GOTO 139
3950 LIST=LIST+2
3960 "IFCLISTeLTe200)GOTO 137
3970 KERR=6 )
3980 GOTO 139
3990 137 CONTINUE
4000 136 CONTINUE
4010 LIST=LIST=-2
4020 PRINT 205
4030 KC=LISTrs2
4040 WRITEC“KEYLIST", 202)LIST
4050 VRITEC("KEYLIST"» 212)CKPEY(I)5I=1,200)
4060 WRITEC"KEYLIST"»224)CKNUMCI)» I=15100)
4070 GOTO 141
<4080 139 PRINT 206,KERR
4090 200 FORMATC1H »66A1,A4)
4100 201 FORMAT(67H COMMAND RECOGNISED BUT HIGH ORDER COMMAND NEE
4110&DED. YOUR COMMAND WASs»/s 1Xs72A157, 10H TRY AGAIN)
4120 202 FORMAT(IS) .
4130 203 FORMAT(SH CARD»16s2Xs 36HHAS BEEN DELETED FROM THE INPUT FILE)
4140 204 FORMAT(6H 1D 1S»15,3X,9HAUTHOR IS,2X,4A4,2X, 8HAND DATE, 2X, A4,
41508/, 10H THERE ARE,»14,2X, 19HKEYWORDS, WHICH AREs/», 3(5(2X»2A4)/))
4160 205 FORMAT(23H KEYWORD LIST GENERATED) ' )
. 4170 206 FORMAT(23H PROGRAM STOPPEDe ERROR»15)
4180 207 FORMAT(38H THE COMMAND SHOULD BE CARD OR KEYWORD)
4190 208 FORMAT(19H DELETED KEYWORD I1S,2X, 2A4)
4200 209 FORMATCSH CARD» 15, 2Xs 7THDELETED)
4210 210 FORMAT(31H INSERTED CARD READS AS FOLLOWS)
4220 211 FORMATC(20H INSERTED KEYWORD IS, 2X,2A4) o
4230 212 FORMAT(7(2X,244)) . ,
4240 213 FORMAT(SH CARD»15,2X, 12HLISTED BELOW)
4250 214 FORMATC(26H HAS BEEN REPLACED BY CARD»15)
4260 215 FORMATC17H REPLACED ITEM 1S»,2Xs4A4)
4270 216 FORMATC18H REPLACING ITEM 1S,2X,4A4)
4280 217

FORMAT(8H KEYWORDs 2X, 2A4, 2X» 1 lLHREPLACED BY, 2X, 2A4)

)

«
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4290 218 FORMAT(31H POINTERS AT BEGINNING OF FILES)

4300 219 FORMAT(23H DATA SAVED INTO INFILE)

4310 220 FORMATCIH »,2A4,2X, 22HREPLACED THROUGHOUT BY»,2X,2A4)

4320 221 FORMAT(1H ,15,2Xs 12HCHANGES MADE)

4330 222 FORMAT(4A4)

4340 223 FORMAT(23H ENTER CHARACTER STRING)

4350 224 FORMAT(7(2X,18))

4360 225 FORMAT(34H KEYWORD OCCURS ON FOLLOWING CARDS/)

4370 226 FORMAT(27H KEYWORD AND FREQUENCY LIST/)
4380 227 FORMAT(1H »1016) ‘

4390 140 STOP

4400 END
4410 SUBROUTINE ORDER(KEYs KERR,Ns,KSAME, KNUM)
4420 DIMENSION KEY(2,100),KSAME(2, 15),KNUMC100),NUM(15)

4430Ceee e+« ORDER PUTS THE KEYWORD LIST INTO ORDER FROM A TO Z

4850 CALL SORT(KEYsN, 1,25 KNUM)

4460 M=1

4470 NN=N-1{

4480 103 L=M

4490 DO 100 I=L,NN

4500 K=1

4510 . IAsI+]

4520 DO 101 J=1A,N

4530 IF(Ke EQs 1)GOTO 105

4540 IFCKEY( 15, J)eNEeKEY(1,1))GOTO 106

4550 105 IF(KEY(1,J)eNE<KEY(1,1))GOTO 100
4560 K=K+1 S

4570 IF(KeGTe 15)GOTO 102

4580 NUM(K)=KNUMCJ)

4590 101 KSAME(2,K)=KEY(2,J)

4600 106 KSAME(2, 1)=KEY(2,1)
4610Ceese e+ SORT ON SECOND HALF OF KEYWORD -

4620  NUMC1)=KNUM(I)

4630 CALL SORT(KSAME,K» 2, 1,NUM)
4640 M=I+K-1 )
4650 K=0Q

4660 DO 104 J=I,M

4670 KaK+1

4680 KNUM(JI=NUM(K)

4690 104 KEY(2,J)=KSAME(2,K)
4700 IF(Mes EQeN)RETURN
4710 GOTO 103

4720 100 CONTINUE

4730 IF(Ke.LTe 15)RETURN

4740 102 PRINT 200s,K

4750 KERR=4

{
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4760 200 FORMAT(1SH K TOO LARGE AT»1J) g
4770 RETURN
4780 END
4790 SUBROUTINE READIT(KAs,KBsKEY.NUMsKERR) @
4800 DIMENSION KEY(35)
4810 KERR=0
4820 GOTOC1015,102),KA ' q
4830Ce e e 0o s READ AUTHOR CARD -
.A840 101  READ(™INPUT",200)CKEY(I)»I=1,17) -
4850 NUM=KEY(1) ) q
4860 RETURN
4870Ce v e e e e READ CONTINUATION CARD OF SAME AUTHOR
4880 102 READC"™INPUT",>201)Ks(KEY(I)»1=27517) G
4890 IF(NUMes EQe K)RETURN
4900 PRINT 202,K,NWM :
4910 KERR= 1 : s

4920 200 FORMAT(SX:IS:SAA:Iao10A4)
4930 201 FORMAT(3X»1S5,20X,»12, 10A4)
4940 202 FORMAT(18H CONTINUATION CARD:ZX:IS;32H HAS DIFFERENT ID FROM Of

4950&INAL, 2X,I5)

4960 - RETURN

4970 END

4980 SUBROUTINE COM(KA,KOMsKERRs KC)?
4990 COMMON NUMS(72).KYMB(6),IN
S000 DIMENSION KOM(15,4)

SOIOCoooo-oCOMM IS DESIGNED TO READ IN IN FREE FORMAT ALPHA COMMANDS

5020 106 KERR=0 q
5030 GOTOC 101, 102),KC

5040 101! PRINT 202

5050 KBs~-IREAD(C0) |
5060 IFCKB.LTe 0)GOTO 105

5070 DO 103 I=1,15

5080 KD=KB |
5090 IF(NUMSC(KB)«NEe KOMC1, 1))GOTO 103

5100 DO 104 J=2,4

5110 KD=KD+1 3
5120 104 IF(NUMSCKD)eNEeKOMCI,»J))GOTO 103

5130 . KAsl

5140 DO 100 J=KD»72 - |
5150 . INmJ _

5160 100 IFC(NUMS(CJ)e EQe KYMB(4) )RETURN

5170 103 CONTINUE , — - |
5180 PRINT 2005 (NUMS(I),1I=1,72)

5190 KERR=2

5200 CALL NEWCRD 4
5210 GOTO 106 :
5220 102 PRINT 203 s

€13
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5230
5240
5250
5260
5270
5280
5290
5300
5310
5320
5330
5340
5350
5360
5370
5380
5390
5400
5410
5420
5430
5440
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KA=IREAD(O)
IF(KAeGEe« 0) RETURN
105 KERR=3
PRINT 201
200 FORMAT(16H ILLEGAL COMMAND,/» lH 72A1)
201 FORMAT(27H WRONG TYPE OF DATA ON CARD)
202 FORMAT(14H ENTER COMMAND)
203 FORMAT(11H ENTER DATA)
RETURN
END
SUBROUTINE RITE(OUT,»KARD,»KL,»KQ)
DIMENSION KARD(60) '
FILENAME OUT
WRITECOUT, 200) CKARD(I)»I=1,517)
IF(KQeL Te 6) RETURN
WRITE(OUT, 201)(KARD(1),1=18,33)
200 FORMAT(I4,2X,» 544,12, 10A4)
201 FORMAT(4X, 16A4)
RETURN
END '
SUBROUTINE FINDCIN,OUT» KARD,1P,N,NUMB,KQs» KERR)
DIMENSION KARD(60)
FILENAME IN,OUT

5460Cee e e« + FIND LOOKS FOR A PARTICULAR CARD NUMBER» OR

S5470Cee e e+« EVERY CARDs OR JUST COPIES WHAT IT FINDS

5480
5490
5500
5510
5520
$530
5540
5550
5560
$570
5580
5590
5600
$610
5620
5630
5640
$650
5660
5670
5680

5690

204 FORMAT(C215)
KERR=0
IFCIP.GT-N)GOTO 103
DO 100 I=IP,N
L=17
READCIN» 2005 CKARDCJ) 5 J=1517)
KQ=KARD(7)
IFCKQeLTe 67GOTO 101
L=7+KQ*2 "
READCIN, 201) CKARDCJ)» J=185L)
101 IFC(NUMBe EQe 0)¢ ORe CKARDC 1)e EQeNUMB) )GOTO 102
100 CALL RITE(OUT,KARDsL,KQ)
IP=N+1
IF(NUMBe¢ EQe ¢= 1) )RETURN
PRINT 202,NUMB
KERR=5
RETURN
102 IP=1+1 , —
RETURN
103 KERR=7
200 FORMATCIA4,2X» 5A4512, 10A4)
201 FORMAT(4X, 16A4)

¢
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5700
5710
5720
S$730
5740
5750
5760
5770

5780

5790
5800
5810
5820
5830
5840
$850
5860
5870
5880
5890
5900
5910

5920Ce eevsse THIS ROUTINE SO

5930
5940
$950
5960
5970
5980
5990
6000
6010
6020
6030
6040
6050
6060
6070
6080
6090

- 6100
6110

6120
6130
6140
6150
6160

77

KARP/EDITOR 11

202 FORMAT(14H NO CARD OF 1IDs15,2X, 13HFOUND IN FILE)

RETURN
END
SUBROUTINE COPY(KARDs> KA, KB, KPEY»KC)
DIMENSION KARD(60)sKPEY(200)
DO 100 I=KA,KB
KC=KC+1}

100 KPEY(KC)=KARD(I)
“RETURN
END
SUBROUTINE START(KX,IN,OUT,1IP)
FILENAME IN,OUT
IP=1|
BEGIN FILE "INFILE*®
BEGIN FILE "OUTFILE"
READCIN, 200)K
WRITE(OUT, 200)KX

200 FORMAT(I1S)
RETURN
END '
SUBROUTINE SORT(KA»JJs JAs JB:NUM)
DIMENSION KA(2,100),IUC10)5ILC10),NUMC100)

JaJdJ

555 IF(1«GE«J>GOTO 700

100 K=1 =~ ' .
IJdu(J+ld/2
KT=KACJA, IJ)
KTA=KA(JB, 1J)
KTB=NUM(IJ)
IF(KAC(JA» 1)+ LE.KT)GOTO 200
KA(JA» 1J)=KA(JA, 1)
KA(JBs 1J)=KACJB» 1)
NUMCIJ)aNUMCI)
KACJA, 1)=KT
KACJB, 1)=KTA
NUMC1)=KTB
KT=KAC(JA»1J)
KTA=KA(JB»1J)
KTB=NUM(1IJ)

200 L=J
IF(KAC(JA,» J)«GE« KT)GOTO 400
KAC(JA, 1J)=KACJAS J)
KA(JBs I1J)=KACJB, J)
NUMC(IJ)=NUMCD)

RT IS A MODIFICATION OF CACM QUICKERSORT2
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6170
6180
6190
6200
6210
6220
6230
6240
6250

6260

6270
6280
6290
6300
6310
6320
6330
6340
6350
6360
6370
6380
6390
6400
6410

6420 -

6430
6440
6450
6460
6470
6480
6490
6500
6510
6520
6530
6540
6550
6560

6570

6580
6590
6600
6610
6620
6630
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KARP/EDITOR 12
KACJA, JI=KT
KACJBs» J)=KTA
NUM(CJ)=KTB
KT=sKAC(JAs» I J)
KTA=KAC(JB»1J)
KTB=NUMCIJ)
IFCKACJAS I)+LE«KTI)GOTO 400
KACJA» 1J)=KACJAL 1)
KACJB»I1J)=KA(JB, 1)

CNUMCTIIY=NUM(I)

300

400

500

600

KACJA, 1)=KT
KA(JB, I1)=KTA
NUMCI)=KTB
KT=KACJAs 1)
KTASKACJE, I J)
KTB=NUMC1J)

GOTO 400
KACJASL)=KACJAs K)
KACJBs L)=KACJBs K)
NUMCL)=NUMCK)
KACJA, K)=KS
KACJB, K)=KSA
NUM(K)=KSB

L=L-1
IF(KACJAsL)«GT+KT)GOTO 400
KS=KACJA,L) =~
KSA=KACJBsL)

KSB=sNUM(L)

KeK+1
IF(KACJASK)+LTeKT)GOTO 500
IF(KeLE.L)GOTO 300 ,
IF((L-1)«LEe (J-K))GOTO 600
IL(MY=D

1UCM) =L

1=K

MmM+ |

GOTO 800

ILCM)=K

UMY =y

700

800

J=L

M=M+ |

GOTO 800

M=sM-1

IF(M.EQ. 0)GO0TO 120
I=ILC(M)

J=1U(M)

IF(C(J=1)+GE. 1)GOTO 100

3

(%

@ & e 66 (#] <]

(2



79

KARP/EDITOR 13

6640 IF(l.EQe 17GOTO 555
6650 Isl-f

6660 900 I=I+1

6670 1FCI. EQe JYGOTO 700

6680 . KT=KACJAsI+1)

6690 KTA=KACJIB, I1+1)

6700 KTB=NUMCI+1)

6710 IF(KACJAs 1)+ LEsKT)GOTO 900
6720 K=I

6730 110 KACJAsK+1)=KACJA,K)

6740 KACJBs K+1)=KACJBs K)

6750 NUMCK+1)>=NUMCK)

6760 KsK=1

6770 IFCKT+LTe KACJA,K)>GOTO 110
6780 KACJASK+1)=KT

6790 KACJBs K+ 1)=KTA

6800 NUMCK+1)=KTB

6810 GOTO 900

6820 120 RETURN

6830 END

6840 SUBROUTINE NEWCRD

6850 COMMON NUMS(72),KYMBC6),IN

6860Cececee SIMULATES A NEW CARD INPUT COMMAND FOR FREE FORMAT ROUTINE
6870 7 IN=72

6880 RETURN

6890 END

6900 FUNCTION IREAD(KZ)

6910 COMMON NUMS(72),KYMB(6),IN

6920Cseeeee IREAD READS IN A CARD IMAGE, AND ON COMMAND READS EITHER
6930Cesesese AN ALPHA COMMAND» OR A NU BERe COMMANDS AND NUMBERS CAN BE

6940C MIXED» AND CAN BE TYPED IN ANY OF THE 72 COLUMNS OF THE
6950C CARD IMAGE

6960 IFCINeGEe 72)GOTO11S5S

6970 117 NWM=0

6980 SIG=1.0

6990 LB=0

7000 IFCCINeNE« 1)+ ORe (KZoeNE. 1))GOTO116

7010 PRINT 202, (NUMS(I)»1=1,72)

7020Ce e e e e e MAIN SEARCH LOOP FOR FREE FORMAT ROUTINE
7030 116 DO 100 1=IN,72

7040 L=NUMS(I)

7050 IF(L+EQe KYMB(4))GOTO100 —-
7060 DO 101 J=1,3 |
7070 IF(L. EQe KYMB(J))G0TO102

7080 101 CONTINUE

7090 K=l

7100Cecee««LOOP104 READS IN REQUIRED NUMBER

® 6 0 e o @ o o u
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7110
7120
7130
7140
7150
7160
7170
7180
7190
7200
7210
7220
7230
7240
7250

80

KARP/EDITOR 14

103 DO 104 J=sK,72
Ja=dJ
IF(NUMS(J)+ EQe KYMB(4))G0TO 106
LA=(NUMS(J)~KYMB(6))/KYMB(S5)
IFC(CLA«GT+9)e ORe (LA+LTe 072GOTO10S
NUM=(NUM+LAY*10 ‘
GOTO 104

105 IFC((NUMS(J)eNE«s KYMB(3))¢ORe (LBsNE« 0))GOTO 107
LB=J

104 CONTINUE
GOTO 113

106 JA=JA-1

113 LB=LB+1
IFC(LB.EQ. 1)GOTO0108
LB=JA-LB+2

7260Ceeseee FUNCTION RETURNS WITH THE NEW VALUE

7270
7280
7290
7300
7310
7320
7330
7340

7350Ceceeee 107 REACHED ONLY FOR TERMINATION BECAUSE OF ILLEGAL CHARACTER
"""" S

7360
7370
7380

108 IREADﬂIFIX(FLOAT(NUM)*(Oo1**?LOAT(LB))*SIG+0-OOI)
GOTO 109

102 GOTOC110,114,112),4J

110 SIG=~1.0
GOTO 114

112 LB=l

. 114 K=1+1

GOTO 103

107 IREAD=~J
RETURN
100 CONTINUE B

7390Ceecece« PRINTS OUT NEWLY ENTERED CARD IMAGE IF KiI=]

7400
7410
7420
7430
7440
7450
7460
7470

"115 READ 200, (NUMS(J)»J=1,72)

IN=1
GOTO 117
109 IN=JA+1
RETURN
200 FORMAT(72Al) :
202 FORMATC(IH ,72A1)
END :

) @ ®© ®© ® 6 © o o o

e 6 6 6 6 o o o o v



81

KARP/UPDATE 1

1000 DIMENSION NEW(Q:100):KEY(700):KTRAK(lOO):KARD(35):KUP(13lO)
1010 DIMENSION NUMS(72),KYMB(6)»LTRAK(100)
1020Ce e ¢ e e+ DATA STATEMENT SETS UP FREE FORMAT ROUTINE
1030 "DATA KYMB/ =%, 4%, %" ", " ", 0%/ 1/7%1%
1040 DATA NZZ/%Z2ZZ*/

1050 KYMB(S5)=1-KYMB(6)

1060 CALL NEWCRD(CIN)

1070 IP=]

1080 Kp=}

1090 BEGINFILE "OUTFILE"

1100 ENDFILE “OUTFILE"

1110 PRINT 204

1120Ceeeee« READS IN 1 OR O TO INDICATE FIRST UPDATE
1130 "~ LXK=1READCO,NUMSs KYMB» IN)

1140 IF(LXK~1)128, 127,128

1150Ceeeeee SET INDICATOR TO ZERO TO INDICATE NO PERMANENT FILE

1170 127 KX=0

- 1180 KARD( 1)=999999

1190 GOTO 132
1200Ce s e e e« READ NUMBER OF CARDS IN PERMANENT FILE AND IN THE

1220 128 BEGINFILE "PERMFILE"

1230 READ("PERMFILE", 200)KX

1240 CALL FIND(”PERMFILE", “OUTFILE", KARDs KPs KX» 0> KQs KERR)
1250 132 BEGINFILE *"INFILE"

1260 READ("INFILE", 200)1IX

1270Ceeeee s READ IN A CARD FROM EACH FILE TO DETERMINE WHICH HAS THE
1280Ce e ¢ oo s LOWEST I1D» CHECKING FOR THE LAST CARD FIRSTe
1290 133 IFC(IP«GTeIX)GOTO 138 '

1300 CALL FIND("INFILE", "OUTFILE",LTRAK, IP,1X, 0, 1Q,KERR)
1310 GOTO 137

1320 135 IF(KP+GT«KX)>GOTO 136

1330 CALL FIND("PERMFILE", "OUTFILE®", KARDs» KP» KX» 0, KQs KERR)
1340 GOTO 137

l3500-tooooASSIGN IMPOSSIBLE ID TO COMPLETELY MERGED FILE TO INDICATE
1370 136 KARD(1)=999999

1380 GOTO 137

1390 138 LTRAK(1)=999999

1400Ce ¢ ¢ o o e COMPARE ID FROM BOTH FILES TO DETERMINE WHICH IS SMALLER
1410 137 IFC(KARD(1)-LTRAK(1))134,139,140

lﬁQOCooooooURITE OUT ONTO OUTFILE THE CARD WITH THE SMALLER ID

1430 134 CALL RITEC(“OUTFILE",KARDsKQ*2+7,KQ)

1440 60TO 135
1450 140 CALL RITE("OUTFILE">LTRAK,IQ*2+7,1Q)

1460 GOTO 133

® 6 ¢ 0 6 0 0 o o u
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KARP/UPDATE 2
l4700ooooool39 IS ONLY REACHED WHEN BOTH IDS ARE 999999, IN OTHER
1480Ce s e e« « WORDS WHEN BOTH FILES ARE EXHAUSTED»
1490 139 KX=KX+IX

1500 PRINT 201,KX

1510 BEGINFILE *“"OQUTFILE"™

1520 BEGINFILE *“PERMFILE"

1530 ENDFILE “PERMFILE"™

1540 IP=t}

1550 WRITE("PERMFILE", 200)KX
1560Ce s oo e s WRITES OUT MERGED FILES TO PERMFILE

1570 ~° °° CALL FIND(C"OUTFILE", “PERMFILE"™, KARD»s I P, KXs~ 1, KQs KERR)
1580 : BEGINFILE *“KEYLIST*

1590 READC"KEYLIST", 200)KL

1600 N=KL/2

1610Ceeeee e READS IN NEW SET OF KEYWORDS

1620 - READC*KEYLIST"» 202) ((NEWCI,sJ)»I=1,2)5J=m1,N)
1630 DO 100 13131010

1640 100 KUP(I)=0

1650 K=}

166OCooooooSTARTS CALCULATION OF NEW CROSS REFERENCE LIST FOR

1680 - DO 101 I=1,N

1690 KUP(K)=~]

1700 KTRAK(I)=K+1

1710 - LTRAK(1I)=KTRAK(1)
1720 - 101 K=K+5

1730 KEND=K

1740 KUP(KEND)==1000 :
1750 BEGINFILE YINFILE"™
1760 READ("INFILE",200)1
1770 BEGINFILE "OUTFILE" -
1780 ENDFILE "OUTFILE"
1790 IP=}

1800Ceeee«+ LOOP 102 ASSEMBLES REFERENCE LIST FROM NEW INPUT CARDS
1810 "7 DO 102 I=1,1IX

1820 CALL FIND("INFILE", "OUTFILE":KARD:IP:IX:O:KQ;KERR)
1830 KA=6+KQ*2

1840 DO 103 J=8,KAs»2

1850 KB=KARD(J)

1860 DO 104 K=1,N

1870 IF(KBeNE.NEW(1,K))GOTO 104

1880 IFC(KARD(J+1)+NE.NEW(2,K))GOTO 104 —-
1890 KBsLTRAK(K)

190DCe e e e e« CREATION OF REFERENCE LIST

1910 DO 105 L=KB,KEND

1920 IFC(KUP(L))> 106,107,105

1930 107 KUP(L)=KARD(1)

Ll
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1940 LTRAK(K) =L,

1950 GOTO 103

1960Cecceee STOPS IF SIZE (1295) OF REFERENCE LIST EXCEEDED
1970 108 PRINT 203

1980 STOP

1990 106 IFC(KENDeGTe 1295)GOTO 108
2000Ce e s o s e EXPANDS MARKERS FOR POSITIONS OF KEYWORDS IN LIST
2010 DO 109 M=L,KEND

2020 . LASKEND-M+L

2030 109 KUP(LA+7)=KUP(LA)

2040 LA=L+6

2050 DO 129 M=L,LA

2060 129 KUP(M)=O0

2070 KEND=KEND+7

2080 DO 117 M=KsN

2090 IFC(LTRAKC(M) e GEe LYLTRAK(M)=L TRAK(M)+7
2100 117 IFC(KTRAK(M)eGEs LYKTRAK(M)sSKTRAK(M)+7
2110 - G0TO 107 i i

2120 105 CONTINUE

2130 104 CONTINUE

£140 103 CONTINUE

2150 102 CONTINUE

2160Cee s e+« BEGINNING OF MERGE SEQUENCE OF OLD AND NEW CROSS REFERENCE
2170Ceeeeee INDEXES

e180 o RA= {

2190 ° KP=0

2200 BEGINFILE *OUTFILE"

2210 ENDFILE "OUTFILE"

2220 BEGINFILE "KEYWORD"

2230 LA=KTRAK(1)

2240 LB=LTRAK(1)

2250 LX=0

2260 NEWC1,N+1)=NZZ

2270 IFC(LXKe EQe 1)GOTO 110

2280 READ("KEYWORD":QOO)NKEY

2290 126 lA=0 ‘

2300 111 IA=IA+1 |

2310 IFCIA«GT«NKEY)GOTO 119

2320 READ("KEYWORD*» 206)NCARs KEYN» KB» KC
2330 NA=NCAR*10

2340 READ("KEYWORD", 205)(KEY(1)»,I=1,NA)
2350 IF(LX«EQe 1)GOTO 118

2360 GOTO 123"

2370 110 NKEY=0

2380 GOTO 126

2390 118 KA=KA+1

2400 LA=KTRAKCKA)

83
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KARP/UPDATE 4
2410 LBsLTRAK(KA)

2420 123 LX=0
2430Ceeee e ¢ TEST FOR ENTRY OF OLD OR NEW KEYWORD INDEX

2440 '~ 'IFC(KB=NEW(1,KA>>112,113,114

2450 114 LC=LB-LA+1

2460 LD=(LC-1)>/710+1

2470 WRITE("QUTFILE", 206)LD,LC>NEW(1,KA),NEW(2,KA)
2480 LD=LA~-1+LD*10

2490 WRITEC(*QUTFILE", 205) (KUP(1), I=LA,LD)
2500 KP=KP+1 ’

2540 -GOTO 118

2520 112 WRITE("OUTFILE", 206)NCARs KEYN,KB,KC
2530 DO 130 I=1,NCAR

2540 Ju(I-12%10+1

2550 K=J+9

2560 130 WRITEC(*OUTFILE®™, 205)(KEY(L)sL=JsK)
2570 GOTO 111

2580 113 IF(KBe¢EQ.NZZ)GOTO 124 :

2590 IF(KC-NEW(2,KA)) 112,122,114

2600Ce e o o e s MERGE OLD AND NEW LISTS FOR GIVEN KEYWORD
2610 122 DO 120 I=LA,LB

2620 KEYN=KEYN+ 1

2630 120 KEY(KEYN)=KUP(I)
2635 CALL SORT(KEY,HKEYN)
2640 NCAR=(KEYN=1)/10+1
2650 - NA=sNCAR* 10 ‘

2660 . LX=1

2670 GOTO 112

2680 119 KB=NZZ

2690 IF(LX-1>123,118,123

2700 124 NKEY=NKEY+KP
2710Cesesee FINAL WRITING OF NEW AND OLD MERGED INDEXES TO KEYWORD
2720 "~ 7 PRINT 207,NKEY

2730 BEGIN FILE “KEYWORD"™

2740 ENDFILE “KEYWORD"

2750 BEGIN FILE "OUTFILE"

2760 URITE(“KEYWORD“:200)NKEY

2770 PRINT 210

2780 J=1READC0,NUMS, KYMB, IN)

2790 DO 125 IA=),NKEY

2800 READ(C"OUTFILE"» 206)NCAR,» KEYN» KBs KC
2810 WRI TEC"KEYWORD"> 206 )NCAR» KEYN»KBs KC
2820 IFCJeEQe 0)GOTO 131

2830 PRINT 209,KBs»KCs>KEYN -
2840 131 NA=NCAR*{0

2850 READ(C"OUTFILE"» 205) (KEY(1)sI=1,NA)

2860 125 WRITEC“KEYWORD",205)(KEY(1),I=1,NA)
2870 PRINT 208
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' KARP/UPDATE S

2880 200 FORMAT(IS)

2890 201 FORMAT(31H TOTAL NUMBER OF RECORDS IS NOW,15)
2900 202 FORMAT(7(2X,2A4))

2910 203 FORMAT(45H ARRAY TOO SMALL TO HOLD CROSS REFERENCE LIST)
2920 204 FORMAT(35H TYPE 1 IF THIS 1S THE FIRST UPDATE)
2930 205 FORMAT( 1X,10I5)

2940 206 FORMATC1Xs 215, 32X, 244)

2950 207 FORMAT(16H UPDATE COMPLETE./, 14H THERE ARE NOW, 15,
9GO/ 2Xs BHKEYWORDS)

2970 208 FORMAT(30H TRANSFER TO KEYWORD COMPLETED)-
2980 209 FORMATCIH »2A4,17)

2990 210 FORMATC40H TYPE O TO SUPRESS TOTAL KEYWORD LISTING)
3000 STOP

3010 END

3020 SUBROUTINE RITE(OUT, KARD,KL,KQ)

3030 DIMENSION KARD(35)

3040 FILENAME OUT

3050 WRITECOUT», 200) CKARDCI)5 I=1517)

3060 IFCKQeLTe 6) RETURN

3070 WRITECOUT> 201> CKARDCI ), 1218, 33)

3080 200 FORMAT(IA&,2Xs5A4,12, 10A4)

3090 201 FORMATCA4X» 16A4)

3100 RETURN

3110 END

3120 . SUBROUTINE FINDCIN,OUTs KARD, I P»N»NUMB,KQ, KERR)
3130 DIMENSION KARD(35)

3140 FILENAME IN,OUT

3150 204 FORMAT(C2IS5)

3160 KERR=0

3170 IFCIP«GT.N)GOTO 103

3180 DO 106 IsSIP,N

3190 L=17

3200 READCIN,» 2005 CKARDCJ) » J=1, 17)

3210 . KQ=KARD(7)

3220 IFCKQeLTe 6JGOTO 101

3230 La7+KQ*2

3240 = READCIN,201)CKARD(J)»J=185L)

3250 101 IF(C(NUMBeEQs0)+0R. CKARDC 1)+ EQeNUMB))GOTO 102
3260 100 CALL RITECOUTsKARD,L,KQ)

3270 IPaN+1

3280 1 F(NUMBe EQe ¢= 1) YRETURN .
-390 PRINT 202,NUMB

3300 KERR=5

3310 RETURN

3320 102 IP=I+1

3330 RETURN

3340 103 KERR=7

¢€)
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3360
3370
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
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200 FORMAT(IA:2X:SA4:I2:lOAQ)

201 FORMAT(4X, 16A4)

202 FORMAT(14H NO CARD OF ID»IS5»2X, 13HFOWND IN FILE)
RETURN
END
SUBROUTINE NEWCRDCIN)
IN=72
RETURN
END
FUNCTION TREAD(KZsNUMS>KYMB»>'IN)
DIMENSION NUMS(72),KYMB(6)
IF(IN.GE. 72)GOTO115

117 NUM=0
SIG=1.0
LB=0
IFCCINeNEs 1)« ORe (KZeNEe 1))GO0TO116
PRINT 202, (NUMS(I)»1=1,72)

3520Ce e oo e s MAIN SEARCH LOOP FOR FREE FORMAT ROUTINE

3530
3540
3550
3560

3570

3580
3590

"116 DO 100 I=IN,72
L=NUMS(1)
IF(L. EQe KYMB(4))GOTO0100
DO 101 J=1,3
IF(Le. EQe KYMB(J>)GOTO102
101 CONTINUE
K=1

3600Ce s 0 ¢+ +LOOP104 READS IN REQUIRED NUMBER

3610
3620
3630
3640
3650
3660
3670
3680
3690
3700
3710
3720
3730
3740
3750

"103°' D0 104 J=K,72
JanyJ
IF(NUMS(J)e EQe KYMBC(4))GOTO106
LA=(NUMS(J)-KYMB( 6))/KYMB(S)
IFCCLA¢GTe+9)¢ORe (LA«LTs 0)GOTO105
NUM=(NUM+LA)* 10
GOTO 104

105 IFC(NUMSC(D). NE.KYMB(S)).OR-(LB-NE-O))GOTOIO?
LB=J

104 CONTINUE '
GOTO 113 -

106 JA=JA-1 ' '

113 LB=LB+1
IF(LBoEQol)GOTOlOB
LB=JA-LB+2

3760Ceeees s FINCTION RETURNS WITH THE NEW VALUE

3770
3780
3790
3800

- 3810

108 IREAD'IFIX(FLOAT(NUM)*(O-1#*FLOAT(LB))*SIG+OoOOI)
GOTO 109

102 GOTOC1105114,112)5J

110 SIG==1.0
GOTO 114

I
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3820
3830
3840

3850Ceeseee 107 REACHED ONLY FOR TERMINATION BECAUSE OF ILLEGAL CHARACTER

3860
3870
3880
3890

3910
3920
3930
3940
3950
3960
3970
3980
3990
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4220
4230
4240
4250
4260
4270
4280

KARP/UPDATE
112 LB=]

114 K=1+1
GOTO 103

107 PRINT 201

87

7

PRINT 2025 (NUMS(J)sJ=1572)

STOP
100 CONTINUE

"11S "READ 200, (NUMS(J)»J=1,72)

IN=}
GOTO 117

109 IN=JA+1
RETURN

200 FORMAT(72Al)

201 FORMAT(26H ILLEGAL CHARACTER ON CARD)

202 FORMAT(1H ,72Al)
END
SUBROUTINE SORT(KA»JJ)

DIMENSION KA(700),1IUC10),1ILC10)

M=1
I=1
J=JJ
555 IF(1«GEsJ)GOTO 700
100 K=1
IJd=(J+ld/2
KT=KA(IJ)
IFC(KACI)«LE«KT)GOTO 200
KAC(IJ)=KA(])
KAC1)=sKT
KT=KA(I1J)
200 L=J
IF(KAC(JY«GEsKT)GOTO 400
KA(IJ)=KA(J)
KACJ)I=KT
KT=KA(1J)
IFC(KACI)«LE.KT)GOTO 400
KAC(IJI=KAC(])
KACI)»=KT
KT=KA(1J)
GOTO 400
300 KAC(L)Y=KA(K)
KACK)Y=KS
400 L=L-1
IF(KAC(L)+«GT«KT)GOTO 400
KS=KA(L)
500 K=K+

"3900Cs ¢ o o « « PRINTS OUT NEWLY ENTERED CARD IMAGE IF KZ=]
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4290
4300
4310
4320
4330
4340
4350
4360
4370
4380
4390
4400
4410
4420
4430
4440
4450
4460
4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
459

460

600

700

800

900

110

120

88
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IFCKACK) LT« KTIGOTO 500
IF(K.LE.L)>GOTO 300
IFCCL=-1)«LE«. (J-K))GOTO 600
IL(M)=T :
IUM)Y=L,

1=K

M=M+ |

GOTO 800

IL(M)=K

IUM)=J

J=L

M=M+1

GOTO 800

M=~

IF(Me EQe 0)GOTO 120
I=IL(M)

J=IUM)

IFC(CJ=1)eGEe 1)GOTO 100
IF(l1«EQe 1)GOTO 555
Ial=1

I=l+1]

IF(1.EQe J)GOTO 700
KT=KA(I+1)

IFCKACI)e LE«KT)GOTO 900
K=1

KA(K+ 1)=KA(K)

K=K=-1
IFC(KT.LT«KACK))GOTO 110
KACK+1)=KT .
GOTO 900

gE3V™
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KARP/SEARCH 1

1000 DIMENSION KSUM(C200),»KAND(2,50),KPAND(6)sNOT(2,10)
1010 DIMENSION KINAL(200),KSTORE(200, 6, KARD(600)
1020 DIMENSION NUMS(S500),KYMB(6)

1030Ce e eee e DATA STATEMENT SETS UP FREE FORMAT ROUTINE» AND SETS

1040Cesee e e KEX TO ALPHA 9999 - THE CHARACTER STRING NEEDED TO

1060 TDATA KYMB/ "=, %40, m, 00,0 s 0w, ugu/, [ /1%, KEX/*9999"/
1070 KYMB(5)=1-KYMB( 6) )
1080 “CALL ‘NEWCRDCIN)

1090 KPAND(1)=}

1100CeeceeeKLB IS SET TO THE SIZE OF ARRAY KSTOREe IT 1S USED TO

1130 °  'KLB=200
1140 100 PRINT 200
1150Ceeee e« READS IN THE NUMBER OF ANDS IN FREE FORMAT

1160 CALL IREAD(CO0,NUMS»KYMB»s IN>NAND)

1170 PRINT 201

1180 DO 101 I=1,NAND

1190Ceecees« READS IN NUMBER OF ORS FOR EACH AND
1200 "~ ° CALL IREAD(0,NUMSsKYMB, IN»KOR)

1210 101 KPAND(I+1)=KPANDCI)+KOR

1220 - PRINT 203

1230Ce e s oo e READS IN NUMBER OF NOTS - MUST BE AT LEAST ONE
1240 "~ CALL IREADCO,NUMS,KYMB> IN»KGNOT)
1250 KSTORE(1,6)=0

1260 KINAL(1)=0 _

1270 KWAT=0

1280 KFIN=1

1290Ceeceee« LOOP 103 READS THE ORS FOR EACH AND IN TURN
1300 "~ 7 DO 103 I=1,NAND

1310 PRINT 204,1

1320 KA=KPAND(I)

1330 KBsKPANDC(I+1)~1

1340 DO 103 J=KA,»KB

1350 KaJ-KA+1

-1360 PRINT 205,K

1370Ceseeee«e THE ORS ARE STORED IN KAND» WITH EACH AND FOLLOWING
1380Ceseeec« THE ONE BEFORE IN A LINEAR ARRAY

1390 READ 206s (KAND(K»> J)sK=1,2)

1400Ceeee e« KEX 1S TESTING TO SEE WHETHER THE INPUT KEYWORD 1S 9999
1410CeceecsIF IT IS THE PROGRAM WILL GOTO TO 100 TO START THE

1430 103 IF(KANDC1sJ)e EQe KEX)GOTO 100

1440 PRINT 208,KGNOT

1450Ce e e e« LOOP 106 READS IN THE NOT KEYWORDS, ONE TO A CARD IMAGE
1460 DO 106 I=1,KGNOT '
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1470 READ 2065, (NOT(Js1)sJ=1,2)
1480 106 IF(NOT(1,1)¢EQeKEX)GOTO 100
1490 PRINT 209 =~

1500 DO 107 I=1,NAND

1510 - KA=KPANDCI)

1520 KB=KPAND(I+1)~-1

1530Ceece e« LOOP 107 PRINT OUT THE KEYWORD STRUCTURE
1540 {07 PRINT 210s1,C((KANDCJsK)»dJ=1s2)sK=KAsKB)

1550 PRINT 212, ((NOT(1sJ)s1=1,2),J=1,KGNOT)

1560 PRINT 213

1570 NEW=0 »

1580Ceeeeee A NUMBERs K» IS READ TO SEE WHETHER STRUCTURE 1S ACCURATE
1590 7 ° CALL IREADCOsNUMSs»KYMB, IN,»K)

1600 KNUM=1

1610 KST=1

1620 NUMS(1)=0

1630Ceeecees IF K IS 0, CONTROL MOVES TO THE NEXT PART OF THE PROGRAM

1650 ~ ° I1F(K>100,108, 100
1660 108 BEGINFILE "“KEYWORD"
1670 READ("KEYWORD"» 21 4)NKEY

1680Ce eees e LOOP 110 STARTS THE SEARCH PROCEDURE, READING FROM
1690Csesees THE FILE KEYWORD THE CROSS REFERENCE INDEX, A KEYWORD LIST
1700CssesseAT A TIME. THE NUMBER OF KEYWORDS IS NKEY ‘

1710 ~°"°"DO 110 IA=1,NKEY

1720 READC *KEYWORD"'> 21 5)NA,NBs KC» KD

1730 K=1 ,

1740Ce+e++«LOOP 111 READS IN A PARTICULAR KEYWORDS CROSS REFERENCE

1750Ceeces+ LIST INTO KARDe KARD CONTAINS ALL ITEMS THAT USE THAT
1760Ce e e e e s KEYWORD» STORED IN THE SAME ORDER AS PERMFILE

1770 " DO 111 I=1,NA
1780 L=K+9
1790 READ("KEYWORD", 216) (KARD(J)» J=K>L)

1800 111 K=K+10
1810Ce e e eee SEARCH THROUGH THE ANDS IS PERFORMED BY LOOP 115

1820 "~ DO 115 I=1,NAND"
1830 KaA=KPAND(CI)
- 1840 KB=KPAND(I+1)~}

1850Cesee++LOOP 116 SEARCHES THROUGH THE ORS FOR THE PARTICULAB

1890Cssesss 110 KC AND KD ARE THIS KEYWORD (STORED IN 2A4).
1900 "~ " 'IFC(KCeNE«KAND(1,J))GOTO 116

1910 IFCKDeNE«KANDC25J))GOTO 116

1920Cecee+ ¢ LOOP 117 SEARCHES THROUGH THE LISTING FOR KEYWORD KC,KD

«J
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1940CeeceesHITe THIS LOOP ONLY REACHED IF KC,KD WERE ONE OF THE ORS.
1950 "~ DO 117 K=1,NB
1960 KX=sKARD(K)
1970Ceeees«LOOP 118 CHECKS TO SEE IF ITEM ALREADY PRESENT AS A HIT
1980 - DO 118 L=1,KFIN
1990 118 IF(KXeEQeKINALCL)>)>GOTO 117
2000Ceecee+LOOP 119 CHECKS FOR PRESENCE IN THE PROBABLE HIT TABLE,

2010Ce e e e+« KSTORE» AND INSERTS IT IF NOT THERE.

2020 DO 119 L=1,KST
2030 IF(KX«NEe KSTORE(L,»6>>G0TO 119
2040 IFCKSTORE(LSI)+EQe 1)GOTO 117

2050Ce e ¢ 0 ¢+ « KSTORE UPDATED TO INDICATE THE PRESENCE OF A HIT FOR
2060Ceece ¢« ONE OF THE ANDS

2070 "7 KSTORE(L,1)=1

2080 KSUMCL)Y=KSUMCL)+1

2090Ceseses IF KSUMCL)= THE NUMBER OF ANDS A DEFINITE HIT IS OBTAINED
2100 "~ 7 IF(KSUMCL)«NE'NANDIGOTO 117

2110Ceceee«LOOP 136 FINDS A SPACE IN THE DEFINITE HIT ARRAY: KINAL,
2120 " ° DO 136 M=1,KFIN

2130 IF(KINAL(M)+ EQs 0)GOTO 132
2140 136 CONTINUE )
2150 M=KFIN

2160Ceeeeece THE DEFINITE HIT IN KSTORE(L,6) IS PUT INTO KINAL
2170 "132 KINAL(M)=KSTORE(Ls6)

2180 KSTORE(L» 6)=0

2190 IF(MeNE.KFIN)GOTO 117
2200 KFIN=KFIN+1 -
2210 KINAL(KFIN)=0

2220 GOTO 117

2230 119 CONTINUE
2240Ce e e oo e NEW EQUALS 1 IF THIS IS THE SECOND OR MORE TIME THROUGH

2270 - IF(NEWe EQe 1)GOTO 117
2280Cseeeo« LOOP 121 SEARCHES FOR A SPACE IN KSTORE TO PUT A POSSIBLE

2300 ‘DO 121 L=1sKST

2310 IF(KSTORE(L:6)oEQ-O)GOTO 122
2320 121 CONTINUE ’

2330 IFC(KWAT« EQe 1)GOTO 137

2340 122 DO 120 M=155 —
2350 120 KSTORE(L,M)=0
2360Ceeee e THE PROBABLE HIT» KX» 1S PUT IN KSTORE

2370 " ° RSUM(L)=1

2380 KSTORE(L» 6)=KX

2390 KSTORE(L,I)=]

2400 IF(L.NE«<KST)GOTO 117

wJ
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2410Ceeeeee TRANSFER TO 134 MEANS THAT KSTORE 1S FULL AND NUMS

2430 T IF(KSTeGTe (KLB=-1))GOTO 134
2440 KST=KST+1 "~

2450 KSTOREC(KST» 6)=0

2460 GOTO 117

£470Ceeeeee FROM HERE TO 134 IS CONCERVED WITH USING NUMS AS

2500 137 DO 142 L=1,KNUM

2510 142 IF(NUMS(L). EQ.KX)>GOTO 117
2520 DO 139 L=i,KNUM

2530 139 IF(NUMS(L)«EQ.s0)GOTO 140
2540Ceesee KX IS PLACED IN NUMS
2550 140 NUMS(L)=KX

2560 KNUM=KNUM+ 1
2570 NUMS(KNUM)=0
2580 IF(KNUM.LE. S00)GOTO 117

£590Ce e s ese 138 1S REACHED ONLY IF NUMS CAPACITY AS BACKUP STORE IS
2600Cs ¢ < s s s EXCEEDED, REMEDY IS TI INCREASE SIZE OF NUMS AND KSTORE
2610 “138 PRINT 222

2620 GOTO 130

2630 134 KWAT=1

2640 117 CONTINUE

2650 116 CONTINUE

2660Ce e s+ LOOP 123 ELIMINATES FROM KSTORE POSSIBLE HITS THAT HAVE

2690 7 IFCKANDC1,KB)eGTeKC)GOTO 115

2700 DO 123 J=1,KST

2710 IFCCKSTORECJs 6) ¢ EQe 0) ¢ ORe (KSTORE(J>1)«NE. 0))GOTO 123
2720 KSTORE(J»6)=0 =~ =~ T

2730 123 CONTINUE

€740 115 CONTINUE

2750 IF(NEW.EQ. 1)GOTO 110

2760Ceeee e e KNOT DELETES FROM KSTOREsKINAL,AND NUMS THOSE POSSIBLE HITS

2780 CALL KNOTC(KGNOT»NOT,XC»KDsKARDs KST» KSTOREsNB» S*KLB)
2790 CALL KNOT(KGNOTsNOT»KCs KDs» KARD» KNUM»NUMS,NB»s 0)

2800 CALL KNOT(KGNOT,NOT,»KCs» KDs KARD» KFIN,KINAL,NB» 0)
2810 110 CONTINUE ' '

2820 : IF(NEW. EQs 1)GOTO 143

2830Ceessss AFTER THE FIRST SEARCH» THE FILE KEYWORD 1S SEARCHED ONCE

2850 "~ BEGINFILE *"KEYWORD*
2860 READ(“KEYWORD"»214)1
2870 DO 104 1A=1,NKEY
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2880 READ("KEYWORD",» 215)NA»NB»KC» KD

2890 K=l

2900 DO 112 I=1,NA

2910 L=K+9

2920 READ("KEYWORD", 216) (KARD(J)» J=KsL)

2930 112 KaK+10

2940 CALL KNOT(KGNOT»NOT,KCs KDs» KARD» KFIN, KINAL,NB> 0)

2950 104 CALL KNOT(KGNOTsNOT»KCsKDs KARD, KNUM,NUMS,NB» Q)
2960Ce.moooZERD REMOVES THE..0 CREATED IN NUMS, AND KINAL BY NOT
2970 143 CALL ZERO(NUMS, KNUM)

2980Ceeeee e THE IF TESTS WHETHER NUMS HAS BEEN USED FOR BACKUP STORE

2990 "~ IF((KNUM-EQol)oAND-(NUMS(l)oEQoO))GOTO 135
3000 PRINT 211
3010 NEW=1

3020Ceeees s HERE TO 135 SETS UP ANOTHER LOOP ROUND THE SEARCH PROCEDURE
3040 "7 DO 126 I=1,6

3050 DO 126 J=1,KLB

3060 KSUM(J)=0

3070 126 KSTORE(J,»1)=0

3080Ceeeees UPTO KLB POSSIBLE HITS ARE TRANSFERRED FROM NUMS TO KSTORE
3090 " ° RLA=KN UM

3100 IF(KLA.LE.KLB)GOTO 127
3110 KLA=KLB

3120 127 DO 141 I=]1,KLA

3130 KSTORE(I, 6)=NUMS(I)
3140 141 NUMS(I)=0

3150 KST=KLA -

3160Ceceeee ANY ZEROS ARE REMOVED FROM THE LISTS IN NUMS AND KINAL
3170 " - CALL ZERO(NUMS,KNUM)

3180 CALL ZERO(KINAL,KFIN)

3190 GOTO 108

3200Cescee« FINAL LIST OF HITS HAS ANY ZEROS IN IT REMOVED

3210 135 CALL ZERO(KINALsKFIN)

3220 KFIN=KFIN=-1

3230 PRINT 217,KFIN

3240 CALL NEWCRD(IN?

3250 IFC(KFIN.EQ. 0)GOTO 125

3260Ceescee ITEMS NUMBERS OF DEFINITE HITS ARE PRINTED

3270 T ° PRINT 2025 CKINAL(I)»I=1,KFIN)

3280 PRINT 220

3290Cececee THIS READ DETERMINES WHETHER A COMPLETE LISTING IS PRINTED
3300 " °° CALL 1READ(0,NUMSsKYMB, IN,KOR) -

3310 IFCKOR) 129, 1255 129

3320Cecece« FROM 129 TO 128 PRINTS OUT THE COMPLETE LISTING OF
3330Ceeeee« EVERY ITEM THAT WAS A DEFINITE HIT
3340 129 BEGINFILE “PERMFILE"
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3350 READ(*“PERMFILE", 214)KX

3360 Ip=}

3370 DO 128 I-loKFIN

3380 CALL FIND(*“PERMFILE®", “OUTFILE“aKARD:IP:KX:KINAL(I)JKQ:KERR)
3390 KA=KQ*2+7

3400 128 PRINT 218, (KARD(J)»J=1,KA)

3410 125 PRINT 221

3420Ce e ¢ o o e READ NUMBER DETERMINES WHETHER MORE SEARCHES ARE REQUIBED
3430 7 ° CALL IREAD(OsNUMS,KYMB» IN» KOR)

3440 IFC(KOR-1)130, 100,130

3450 130 PRINT 219

3460 200 FORMAT(21H ENTER NUMBER OF ANDS)

3470 201 FORMAT(33H ENTER NUMBER OF ORS FOR EACH AND)

3480 202 FORMAT(1X,1015)

3490 203 FORMAT(21H ENTER NUMBER OF NOTS)

3500 204 FORMAT(29H ENTER OR LIST FOR AND NUMBER»13)

3510 205 FORMATC(11H ENTER "OR"»13).

3520 206 FORMAT(2A4)

3530 207 FORMAT(12H ENTER °*NOT"»1I3)

3540 208 FORMAT(6H ENTER»I3,2X,26HNOTS, ONE KEYWORD PER LINE/)
3550 209 FORMAT(//29H YOUR STRUCTURE IS AS FOLLOWS)

3560 210 FORMATC(4H AND, I3, 2X, 2HI S» 2¢5(3Xs 244)/))

3570 211 FORMAT(38H NO SPACE LEFT IN PRIMARY STORAGE FILE)

3580 212 FORMAT(9H NOTS ARE,2X,S5(3Xs 2A4))

3590 213 FORMAT(46H ENTER 0 IF THERE IS NO MISTAKE IN THE LISTING)
3600 214 FORMAT(IS)

3610 215 FORMAT( 1X» 215, 32X, 2A4)

3620 216 FORMAT(1X,10I5)

3630 217 FORMAT(29H NUMBER OF ITEMS RETREIVED 1S,14»/»

3640&21H THESE ARE AS FOLLOWS/) )

3650 218 FORMAT(/SH 1D =,15,2X,9HAUTHOR 1S, 2X», 4A4, 2Xs 6HDATE =, 2X»
3660&A4,/510H THERE ARE»13,2X, 19HKEYWORDS, WHICH AREs/»2(7(2X,2A4)7))
3670 219 FORMAT(///285H END OF PROGRAM RETREIVER) )

3680 220 FORMAT(37H ENTER O IF NO CARD PRINTOUT REQUIRED)

3690 221 FORMAT(33H ENTER 1 IF MORE SEARCHES DESIRED) '

3700 222 FORMAT(24H NUMBER STORAGE EXCEEDED) )

3710 STOP

3720 END '

3730 SUBROUTINE KNOT(KGNOT:NOT:KC:KD:KARD:KFIN:KINAL;NB:N)
3740 DIMENSION NOT(2,10),KARD(600),>KINAL(1200)

3750Cs ¢ ¢ ¢ o « SUBROUTINE KNOT REMOVES ANY ITEMS THAT HAVE A NOT AMONGST
37600{{{{{{THEIR KEYWORDS FROM THE LIST OF POSSIBLE HITS. KINAL

3770Ceeeecee MAY BE NUMS, KSTORE» OR KINAL. N IS ZERO FOR NUMS AND
3780Ceeece« KINAL, BUT S5*KLB FOR KSTORE AS THE ARRAY KSTORE 1S USUALLY

3810 IF(KCeNE.NOT(1,1))GOTO 100
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3820
3830
3840
3850
3860
3870
3880
3890
3900
3910
3920
3930
3940
3950

3960Ce e e eoe SUBROUTINE ZERO FIRST SORTS TYHE INPUT ARRAY FROM LOW

3980
3990
4000
4010
4020
4030
4040
4050
4060

4070 -

4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4220
4230
4240
4250
4260
4270
4280
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IFC(KDeNE.NOT(2,I)3GOTO 100
DO 101 J=1,NB
KA=KARD(J)

DO 102 K=1,KFIN

IF(KAeNE. KINALCK+N>)>GOTO 102
KINALCK+N)=0

GOTO 101

102 CONTINUE

101 CONTINUE
100 CONTINUE
RETURN
END
SUBROUTINE ZERO(KINAL,KFIN)
DIMENSION KINAL(CSOO)

DO 100 1A=1,KFIN
100 IF(KINALCIA)+NE.0)GOTO 101
KFIN=]
. GOTO 103
101 IA=IA-1
KFIN=KFIN-IA
DO 102 I=1,KFIN
102 KINALCI)=KINALCI+I1A)
KFIN=KFIN+1
103 KINAL(CKFIN)=0O
RETURN -
END
SUBROUTINE RITE(OUT,KARD,KL,KQ)
DIMENSION KARD(35)
FILENAME 0OUT
WRITECOUT, 200)CKARD(I)»I=1,17)
IF(KQeLTe 6) RETURN
WRITEC(OUT»201) (KARD(1),1=18533)
200 FORMAT(I4,2X, 5A4,12,10A4)
201 FORMAT(4X, 16A4)
RETURN
END

SUBROUTINE FIND(IN;OUT:KARD:IP:N:NUMB:KQ:KERR)

DIMENSION KARD(35)
FILENAME IN,OUT

204 FORMAT(215)
KERR=0
IFC(IP+GT.N)GOTO 103
DO 100 I=IP,N
L=17

¢
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4290
4300
4310
4320
4330
4340
4350
4360
4370
4380
4390
4400
4410
4420
4430
4440
4450
4460
4470

4480

4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
4600

101
100

102

103
200
eol
202

117
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READCIN» 200) CKARD(J)»J=1517)
KQ=KARD(7)

IFCKQe LT« 6)GOTO 101
- La7+KQ%2 "

READ(IN, 201)(KARD(J)»J=18,5L)
IF((NUMB.s EQe 0)e ORe (KARDC 1)¢ EQ.NIMB))GOTO 102
CALL RITE(OUT»,KARDsL,»KQ) : )
IP=aN+1

IF(NUMBe EQe (=~ 1) YRETURN

PRINT 202,NUMB

KERR=5

RETURN

IPal+1

RETURN

KERR=7 3
FORMAT(14,2X,5A045,12, 10A4)
FORMAT(4X, 16A4)

FORMATC14H NO CARD OF 1D»15,2X, 13HFOUND IN FILE)
RETURN

END

SUBROUTINE NEWCRD(IN)

IN=72

RETURN

END

SUBROUTINE IREADCKZ,NUMS,KYMB, IN, IRE)
DIMENSION NUMS(72),KYMB(6)
IFCIN<GE. 72)GOTO115

NUM=0"  ~

SIG=1.0

LB=0 ~
IFCCINeNEe 1) 0Re (KZ.NE. 1))GOTO116
PRINT 202, (NIMS(1),1I=1,72)

4610Ceesee e e MAIN SEARCH LOOP FOR FREE FORMAT ROUTINE

4620
4630
4640
4650
4660
4670
4680

116

101

‘DO 100 I=IN,72
LaNUMS(I) '

IF(Le EQe KYMB(4))GOTO0100
DO 101 J=1,3

IF(Le EQe KYMB(J))GOTO102
CONTINUE

K=1]

4690Ceeee¢«LOOP104 READS IN REQUIRED NUMBER —

4700
4710
4720
4730
4740
4750

103

‘DO 104 J=K,72

JA=J
IF(NUMS(J)+« EQe KYMB(A))GO0TO106
LA=(NUMS(J)-KYMB(6))/KYMB(5S)
IFC(C(LA«GT¢9)¢ ORe (LA.LTs 0))GOTO105
NUM=(NUM+LAY*10 " T

}
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4770
4780
4790
4800
4810
4820
4830
4840
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GOTO 104

105 IFC(NUMSCJ)eNEs KYMB(3)). ORo(LBoNEoO))GOTOlO?

LB=J

104 CONTINUE
GOTO 113

106 Ja=Ja-1

113 LB=LB+1
IF(LBe EQs 13GOTO108
LBeJASLB#2

4850Ceeee+e FUINCTION RETURNS WITH THE NEW VALUE

4860
4870
4880
4890
4900
4910
4920
4930

4950
4960
4970
4980

108 ° IRE=IFIX(FLOAT(NUM)*(Ool**FLOAT(LB))*SIG+OoOOl)

GOTO 109
102 GOTOC11051145112)5J
110 SIG=-1.0
GOTO 114
112 LB=1
114 K=1+1
GOTO 103

107 PRINT 201
PRINT 202:(NUMS(J):J=1:72)
STOP

100 CONTINUE

4940Ceceoee 107 REACHED ONLY FOR TERMINATION BECAUSE OF ILLEGAL CHARACTER

4990Ceseeee PRINTS OUT NEWLY ENTERED CARD IMAGE IF KZ=1

5000
5010
5020
5030
5040
5050
5060
5070
5080
5090
5100
5110

5120

5130
S140
S150
5160
S170
S180
S190
$200
S210
5220

"115 READ 200, (NUMS(J)sdJ=1,72)
IN=1
GOTO 117
109 IN=JA+1 : .
RETURN
200 FORMAT(72Al)
201 FORMAT(26H ILLEGAL CHARACTER ON CARD)
202 FORMAT(1H »72A1)
END
SUBROUTINE SORT(KA»JJ)
DIMENSION KAC(500),IUC8),IL(8)
M=]
I=]
J=JdJ
555 IF(I.GE.J)GOTO 700
100 K=I =~
IJa(J+id/2
KT=KACIJ) ‘
IF(KACI)«LE<KT)GOTO 200
KAC(IJ)=KA(L)
KA(I)=KT
KTsKA(IJ)
200 L=J

{GD ® 6 o o o 6 o o u
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5230

- 5240

5250
5260
5270
5280
5290
$300
- 5310
S$320
5330
$340
$350
S$360
5370
5380
5390
S400
5410
5420
5430
5440
5450
5460
5470
5480
$490
5500
5510
5520
$530
5540
$550
5560
$570
$580
$590
$600
S610
5620
5630
5640
5650
5660
5670
5680
$690

300

400

500

600

700

800

200

110

120
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IF(KAC(J)«GE<KT)GOTO 400
KACIJ)=KACJ)S
KAC(J)=KT
KT=KAC(IJ)

IF(KACI)« LE«KT)GOTO 400
KACIJ)=KACI)

KA(I)=KT

KT=KAC(IJ)

‘G@0TO 400

KACL)=KACK)

KACK) =KS

LaL-1 |
IFCKACL)+ GTe KTIGOTO 400
KS=KACL) =~

K=K+ 1

IFCKACK)« LT+ KT)GOTO 500
IF(K.LE+L)GOTO 300
IFC(CL=13«LEs (J=K))>GOTO 600
IL(MYST

UM =L,

1=K

MuM+ |

GOTO 800

IL(M)=K

1UM) =y

JsL

MuM+

GOTO 800

MuM-1

IF(M« EQ. 0)GOTO 120
I=ILCM)

J=1UCM)

IFCCJ=1)eGEe 1)GOTO 100
IF(I+EQe 1)GOTO 55

I=1-1 -

I=I+] -
IFCI+EQe JYGOTO 700
KT=KACI+1) |
IFC(KACI)+«LE.KT)GOTO 900
K=1 - -
KACK+ 1)=KACK) : | —
K=K-1 ‘
IFCKT«LTe KACK))GOTO 110
KACK#* 1)=KT

GOTO 900

RETURN

END
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1040 DIMENSION KARD(33),KEY(500),KOUT(64),KP0S(500),KEN(384)

- 1050 DATA KSTAR/ l1Hx/, IBLANK/ IH /,KIX/6H /sLASH/ 1H=/
1060Ceeeee e RANSIZ IS A SYSTEM COMMAND TO INDICATE THE RANDOM FILE IS
1070Ceeeee« FILE 01 AND IS ALWAYS 98 WORDS LOVG FOR EVERY RECORD

1080 CALL RANSIZ(1,98)
1090 READ(5,205) 1JK
1100 K=379

1110Ceceee«LOOP 100 READS THROUGH PERMFILE AND CONTRACTS THE RECORD
1120Cese+++ SO THAT ONLY ONE SPACE 1S LEFT BETWEEN WORDS ON THE CARD

1130 DO 100 I=1,500

1140 K=K+5

1150 . DO 104 J=15K

1160 104 KEN(J)=1BLANK :
1170 READ( 2, 200, END=102) (KARD(J)» J=1,17)

1180Ceesee e READS IN KEYWORD CARD PUNCHED OUT FROM KEYWORD

1190 - LB=7+KARD(7)*2

1200 . IFCKARD(7).LT«6)GOTO 101 .

1210 ~ READ(2,201)(KARD(J)»J=18,LB) -

1220 101 KPOSCI)>=KARD(1)

1230Cecee e« BEGINS TO READ IN BIBLIOGRAPHIC INFORMATION REFERRING
1240Ceeeeee TO THE KEYWORD CARD ALREADY READ INTO THE MACHINE
1250CeeeceeA STAR IN CLUMN ONE OF THESE CARDS INDICATES THE LAST
1260Ceeee e+« BIBLIOGRAPHIC CARD RELATING TO A GIVEN KEYWORD CARD

1270 K=0 4 ’
1280 - KEMP=0 ' - :
1290 105 READ(2,202) (KEY(J)»J=1565)
1300Ce e e e+« LOOP 103 COMPRESSES THE BIBLIOGRAPHIC INFORMATION SO THAT
1310Ce e e+« THERE 1S ONLY ONE SPCAE BETWEEN TWO BIBLIOGRAPHIC WORDS
1320 DO 103 J=2,65

1330 IFC(KEY(J)+ EQe LASH)GOTO 103 ‘ . R
1340 IF(KEY(J)«NE. IBLANK)GOTO 106
1350 . KEMP=1
1360 " GOTO 103
1370 '106 K=K+1} ‘
- 1380 IFCKEMPe EQe 1)K=K+ |
1390 " IFC(KeLTe380)GOTO 115

1400Ceses e« IF ALL THE STORAGE SPACE HAS BEEN USED, THE PROGRAM WILL
1410Ceeeee+« READ ON THROUGH FILE 02 UNTIL IT FINDS THE END OF THE CASE
1420CeseeeoIT IS WORKING ONe THEN CONTROL WILL PASS TO COMPRESSING
1430Ce e eo e« THE PART OF THE RECORD ALREADY STORED.

1440 WRITE(6,212)KARD(1)
1450 DO 117 LC=1,100

FL
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1460 IFC(KEY(1)+EQe KSTAR)GOTO 116
1470 117 READ(E:202)(KEY(MA);!A=1:65)
1480 K=K-1

1490 115 KEN(K)Y=SKEY(J)

1500 KEMP=0

1510 103 CONTINUE

- 1520Ceeee e« CHECK TO SEE WHETHER THE LAST BIBLIOGRAPHIC CARD READ
1530Ceeeee« CONTAINS A STAR IN COLUMN ONE

1540 IFC(KEY(1)«NE«KSTAR)GOTO 105

1550Ces 00« ENCODE READS IN IN 384A1 AND CONMVERTS TO 64A6

1560 . 116 M=0

1570 L=CK=1)/6+1

1580 KOUT(L)=KIX

1590 DO 112 1J=1,61,20
1600 M=M+120

1610 MA=M-119

1620 IF(MA.GT-K)>GOTO 113
1630  IF(Me GTe K)M=K

1640 112 ENCODE(KOUT(IJ):203)(KEN(J):J=MA:M) ' S
1650 113 IF(IJKeEQeO0)GOTO 111 . 3 C - -

1660 LC=17

1670 - IFC(LC+GT» LB)LC LB '
1680 WRITE(QS:200)(KARD(J):J=1:LC)
1690 IF(LB.LT« 18)GOTO 118

1700 WRITE(43,201)(KARD(J)>»J=18,LB)

1710Cee e e e s PUNCH OUT THE»BIBLIOGRAPHIC REFERENCE WITH A * ON LAST CARD
1720 118 LA=IBLANK : :

1730 DO 114 1J=1,51510

1740 IFC(IJeGT+LIGOTO 111 .
1750 © MA=IJ+9 y o
1760 IF(MA. GT+LIMA=L .
1770 IF(MA. EQ: L)LA=KSTAR 2 -

N

1780 114 WRITEC43,213)LAs (KOUT(J)s J=1JsMA)
1790Cs e e e+ « WRITESD A COMPRESSED RECORD OF 98 WORDS TO RANDOM FILE 01

1800 111 URITE(l'I)(KARD(J):J=I:33):L:(KOUT(J):J=1:64)
‘1810 100 MZ=1

1820 102 WRITE(6,204) )
1830Ce e e e+« LOOP 107 SEARCHES THROUGH KEYWORD TO FIND ALL THE CARDS
1840Ces s +¢« RELATING TO A GIVEN KEYWORDe THE 1D NUMBER 1S LOOKED UP
1850Ceecees IN ARRAY KPOS TO DETERMINE ITS POSITION IN-THE RANDOM FILE.
1860Ceceeee THE RECORD IS THEN PICKED UP AND PRINTED OUT.

1870 READ( 3, 205N . :

1880 DO 107 I=1.N

-1890Cs e eeee READS IN NAME OF KEYWORD (NCsND) AND ITS FREQUENCY

1900Ce e e e e« (NB)

1910 READ(3:206)NA:NB)NC:ND
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1920 READ(3;207)(KEY(J):J=loNB)
1930 WRITE(6,208)NCsNDsNB
1940 K=l

1950Ce e e e ¢« LOOKS FOR EACH ID NUMBER IN TURN STORED IN KEYWORD
1960 DO 108 J=1,NB

1970 DO 109 LB=K,MZ

1980 IF(KPOS(LB)-EQ-KEY(J))GOTO 110

1990 109 CONTINUE

2000Ceese s+ WRITES A FAILURE MESSAGE IF ID NOT PRESENT IN KPOS
2010 . WRITE(65209)KEY(J) ' :

2020 : GOTO 108

2030 110 K=LB

2040Ce s o s s ¢ READS IN BIBLIOGRAPHIC INFORMATION FOR RECORD K OF 1ID
2050Ce e¢eees KEY(J) AND PRINTS IT OUT

- 2060 READC1' K)(KARD(L):L=1;33):LA:(KOUT(M):M=1:64)
2070 L=7+KARD(7)%*2
2080 _ WRITE(ép210)(KARD(M):M‘2:6):KARD(l)o(KARD(M):M=8:L)
2090 - .~ WRITE(6,5,211)(KOUT(M)»M=1,LA) .

- 2100 108 CONTINUE

2110 107 CONTINUE

2120 200 FORMAT(IA:QX:SA4-IZ:10A4)

2130 . 201 FORMAT(4X, 16A4) _ R
2140 202 FORMAT(A1,7Xs»64A1) » ' AR
2150 203 FORMAT(120Al1) )

2160 204 FORMAT(/34H KARP INFORMATION RETRIEVAL SYSTEM»//»

2170 126H KEYWORD OCCURENCE LISTING/) .

2180 205 FORMAT(IS)

2190 206 FORMAT(1X,215, 32X, 2A4) , o

2200 207 FORMAT(1X,1015)

2210 208 FORMAT(///11H KEYWORD IS:SX:2A4:3X:12HCONTAINED IN,» 15,2X,
- 2820 17HRECORDS)

2230 209 FORMAT(6H NO ID:I732X:13HFOUVD IN FILE)

2240 210 FORMAT(3X»s4A4s 3Xs>A4585X5155 78X, 12HKEYWORDS ARE»

2250 12€10(2X,2A4)57))

2260 211 FORMAT(8X, 18A6)

2270 212 FORMAT(7H RECORD,15,2X» 19HTOO BIG FOR STORAGE)

2280 213 FORMAT(AI:7X:4H====:10A6)

2290 . STOP

2300 END
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