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1. Abstract

ACCESS is a program for the catalog and access of information. The
program is primarily designed for and intended to handle a personal library,
although larger applications are possible. ACCESS produces a listing of
all entries by locator code (so one knows where to find the entry in his
library), a listing of entry titles by user-specified category codes, and
a keyword-in-context KWIC listing (each keyword specified by the user).
ACCESS is presently programmed in FORTRAN and operates on any IBM System/ 360
under 0S (it uses the IBM SORT/MERGE package). It is anticipated a machine
language version (soon to be implemented) will greatly decrease the running

time of the program.



2. Introduction

Numerous processes have been developed for cataloging and accessing
information. The card catalog in any library is a typical example. When
these become large and unwieldy, elaborate automated systems have been
devised. For one's private library in his office, such autommted systems
are uneconomical and impractical. As a result, one is usually left to
keep his own card catalog, e.g. on 3x 5 cards in a file.

When one desires to access the information in a library (personal
or public) concerning a particular subject, he has two problems:

(1) finding all entries in the library pertaining to that subject and

(2) actually locating the entries of interest. The latter process is

the easier to solve. One simply creates a sequential ordering scheme for
the file: the next entry to be inserted takes the next sequential assignment
code, e.g. the set of integers or some modified code like Uxxxx , where
"u" might-;tand for "unpublished reports" and " xxxx " for "the

sequential entry in that file". The choice is arbitrary and can be

varied according to the needs of the library.

The other problem -- that of locating all entries in a library
pertinent to a particular subject -- quickly becomes quite complex to
handle as the number of library entries increases. To create a subject-
oriented index means one has to compose a "card" about the entry for
each subject it is concerned with.

It becomes evident that there is a need to provide a simple, relatively
economical system to provide cataloging and indexing for one's private
library. The ACCESS program is an attempt to satisfy that need.

ACCESS takes almost free-form input card images and generates three
kinds of reports:

1. ACCESSION LISTING: a listing of each entry in the library by

locator (accession) code. This listing provides the master

reference showing all input card images for each entry.

2. CATEGORY LISTING: for each category, a listing of each title
card belonging to that category.




3. KEYWORD LISTING: a keyword-in-context (KWIC) listing of all
keywords giving forward and backward text as additional
context.

Examples of typical ACCESS output appear at the end of this report.



3. Input Specification

The ACCESS program may be run in one of two modes of operation:
category mode and no-category mode. The category mode gives the
full output capability of the propgram and requires the us cr t o spec ify
his calerori ¢s. 'Meno-categorymodedoesnot list title cards by
categories and the codes are not input (see examples in Tigures 1 and 2).
The inputs to ACCESS can be given in the following BNF-like

notation:

*LIB (options)

*CATEGORY NAMES Not input if
(category code) (category images) ACCESS run in
¥END CATEGORY NAMES no-category mode.

*ACCESSION ENTRIES
(sets of accession entries)

*END ACCESSION ENTRIES

where

(options) contains the options of the program as follows:

NOCAT means that the run is in the no-category mode
of operation and category names and codes
(above) are not input

NOLIST means the input cards will not be listed on
the outputstream.

(blank) means category mode and list inputs.

{category code) 1is the desired category code, specified as any
single character available on the 029 keypunch

(one of 64 characters) punched in card column 1.

(category images) are the desired category names, up to 79
characters long and punched in card columns 2
through 80.

(sets of accession entries) are the accession entries, each
one composed of a title card and one or more
continuation cards as necessary; these are

described in more detail below.



Keywords

All keywords are specified by the user by placing an @ (8 - 4 punch)
immediately before each desired keyword. During listings, all @ arc
replaced by blanks so that extra blanks between words arc not required
by the uscr. [Every occurrence of an @ will causce a printed linc to be

generated in the keyword listing.

Accession Entries

Each accession entry is a description for an actual entry in the
user's library, and each entry is composed of one or more 80 character
fields. An accession entry is composed of a title card and, if necessary,

continuation cards. These are defined as follows:
A. Title Card (First Card of Accession Entry)

1. The Locator Code -- This is the user supplied code which

serves as a locator for the entry in the library. It
may be up to eight (8) non-blank characters beginning
in c.c. 1 (the first blank ends the code). One

usually would place a locator character here followed

by a sequence number. Some examples might be

U2001 (unpublished report 2001)

170.029 (1970 letters file, letter no. 29)
20575 (just plain sequence 20,575)
100/555 (sub-report 555 of entry 100)

The user may employ this field for any code he feels
will help him locate the actual library entry.

2. The Title -- This is the title of the accession entry and
may begin anywhere after the first blank following the
locator code. The title may be, itself, more than one
card long. If categories are included, the first
keyword should be preceded by a $ (11-3-8 punch)
instead of an @ ; this causes the ACCESS program to

sort the category listing title cards by §$ entries.



It is also treated as an @ and placed in the keyword
listing. (This first keyword is generally the author's
name or the originating agency for the report;
experience has shown it is preferable to treat author's
nemes as keywords instead of making a separate author
list.)

3. The Category Code(s) -- If categories are included, then

the user may specify up to three one-character
categories for this entry in c.c. 78-80. These
one-character codes refer to the code given in the
category name cards described above. If categories
are not input, then the user may extend his title

into columns 78-80.

B. Continuation Cards

1. The Continuation Code -~ Each continuation card of the

accession entry must begin with a + (12-6-8 punch)

in c.c. 1.

2. The Continuation Entry -- The description for the library

entry may be continued for up to 255 cards. Card
columns 2-80 may be used, and the entry is free form.
A1l @ cause keyword entry listings. These entries
should be arranged so that the multiple card images
will appear in a pleasing format when printed in the

accession listing.

Sample ACCESS Inputs

With the inputs defined, some examples can be given. In Figure 1 at
the end of the report an example of the category mode inputs are shown.
The category codes appear in the title card for each entry. Note the

different methods of locator code assignment.

In Figure 2, a sample of the ACCESS inputs are given where no categories
are specified. All 80 columns of the title card may be utilized and a §



is not necessary. The ACCESS entries correspond to the first few
entries of the Computer Science Department Library's unpublished report

series.

Sample ACCESS Output

When the inputs to ACCESS are merged with the necessary 360 JCL
(see Appendix I), the program may be executed. A sample
execution is given in Figure 3 for the full capability of the program,
i.e. category mode of operation. Shown in Figure 3 are the accession
listing, category listing of title cards, and the keyword listing. This
output was generated using the input shown in Figure 1.

A sample run of the non-category mode is given in Figure 4. Here,
the category listing is eliminated while the accession and keyword listings
are similar to Figure 3. The output here was generated using the input

shown in Figure 2.



4. Internal Processing and Organization

In this section we define the data structures employed by the ACCESS

program and outline the overall operation of the program.

A. Data Structures

The basic idea behind processing each ACCESS entry is that all print
line images for that entry are generated befg%é the next entry is encountered.
This is accomplished by the use of the following 200 character data structure,

or record:

SORT KEY

1 68 69 200

This structure employs the first 68 characters as a sort key and the
remaining 132 characters as the printed line. 1In the following discussion,
it is assumed that the full capability mode is being processed; if it is

not, the program simply bypasses the category portion. Only the composition
of the sort key is discussed, since the print line structure is easily seen

in the output examples (Figures 3 and 4).

1. Accession Listing Sort Key

Of the 68 available characters (8-bit bytes) for the sort key,
only the first 10 are utilized. The key takes the following format:

A 2 3 L 5 6 7 8 9 10 11-68 not used

I R

4 Locator Code >
(Up to 8 characters)
Key Card number this accession entry>
Prefix (Up to 255 cards/accession entry)

(hard wired)

The accession listing is an output of all the ACCESS entries, sorted by

locator code. The first character (key prefix) is hard-wired as an " A ".



The category entry sot keys all begin with a " B ", and all keyword
sort keys begin with a " C ". As a result, all accession records (key
prefix equal to " A ") are sorted to the beginning, as desired.

Each accession entry is characterized by its unique locator code.
Therefore, the locator code is placed in the sort key immediately after
the key prefix (as shown above).‘Since there may be more than one card
image for each entry, the eighth character in the sort key contains the
binary equivalent of the card number. The remainder of the characters are

not used in the accession listing sort key.

2. Category Listing Sort Key

For the category listing, there are actually two output segments
for each category section: the category name segment and the ACCESS entry
title card images segment. Each category name is to be set off (with
blank lines)uand appear at the beginning of each category section.
Therefore, the sort key for the category names is different from the sort
key for the title card images for that section.

The category name segment of each section is composed of three lines

of the form:

(blank)
KRXXX¥CATEGORY -~ X YYYYYY...Y
(blank)

where X 1is the category code and YYY...Y is the category name. The

sort key for these three lines are defined as follows:

1 2 3 L 5-69 not used
B nym + A cee
———
B nyn + B cee
B | " | + c e |

Key Prefix3 .\\\‘_
Category Name Section Line Number

User Category Code

Forced "Sort-To-Top" Character



Here, the key prefix is a B to indicate the category listing.

The "X" is the user category code taken from c.c. 1 of the category
names cards. The + (12-6-8 punch) is a character chosen to force the
category name segment to the beginning of each category section. If this
were not done, then it would be possible for some of the ACCESS entry title
cards to sort before the category name. The A, B, C inserted in the
fourth character simply serve to uniquely identify the order of the category
name segment lines.

The ACCESS title card image segment contains the first card image in
each ACCESS entry that has a category code in columns 78-80 of the first
card. Thus, there can be up to three category title images generated
for each ACCESS entry. The sort key for each category title image is

defined as follows:

1 2 3 L 68
B "X Y Y Ve Y,
Key Prefix/ \CCharacter Sequence Immediately
/ Following the §

User Category Code

As above, the key prefix is a B to indicate a category listing
line (or record), and the "X" 1is the user's category code taken from
c.c. 78-80 of the title card in the ACCESS entry. The character
sequence YYY...Y is taken from the title card immediately following
the $§ . If no $§ is present, the character sequence immediately

following the locator code is used. The purpose of the YYY...Y
sequence is to provide a sort sequence for the title card (usually an

author's name, etc.).

3. Keyword Listing Sort key

The sort key for the keyword listing is quite straightforward

and is defined as:

10



1 2 3 68

C Y Y e Y

Key Prefix / K

Keyword and Following Context

The sort key prefix is a C to indicate the keyword listing. At
each occurrence of an @ (a $ is treated like an @ ), the character
string following the ® is inserted in the sort key until either the sort
key is full or the end of the ACCESS entry is reached. Thus, for each
keyword (immediately preceded by an @ ), a keyword listing record is

generated.

B. Overall Program Flow

The actual execution of the ACCESS program procedes in three 0S job
steps. In the first job step, the input cards are read and a temporary
file containing 200 character records (68 character sort key plus 132
character print line) is generated. The second job step (SORT/MERGE)
takes the temporary file, sorts it according to the sort keys, and generates
another temporary file of sorted 200 character records. The third job
step lists the sorted file on the printer.

The processing flow for the first job step (the other two are rather
straightforward) begins by reading in the ACCESS *LIB card. The program
then decides if there are category names to be read and processed. If
there are, they are read. For each category name card, three lines (200
character records) are output. Their sort keys correspond to the category
name segment sort key as described above.

After this, the ACCESS entries are processed. The title card for the
ACCESS is read, the locator code is stored for later use, and the output
record for the accession listing is generated. Next, the category listing
entry is composed (unless NOCAT was specified on the *LIB card). Finally,
the title card image is placed into the first portion of a 2400 character
keyword buffer. A buffer is necessary so that all kepword context may be
output for a given keyword; the keyword output records are not generated
until either the last card has been sensed or the keyword buffer is full

(in which case all keyword records are generated and the buffer is cleared).

11



A1l continuation cards are read for the current ACCESS entry and its
accession listing output record is made. The continuation card image text
is appended to the current end of the keyword buffer. When a new ACCESS
entry is read (card image not beginning with a + ), the keyword records
are composed and output, and the process begins over again.

To demonstrate this process, we can take a sample input deck and
show what the keyword portion of the 200 character records look like both
before and after the sort. Consider the ACCESS inputs shown in Figure 5.
When these have been read in and processed by the first job step, the
output records look like those shown in Figure 6. These records are
then sorted, and the results are given in Figure 7. One can trace

through the above described logic and defined data structures to confirm

what is shown.

12



5. Conclusions

The ACCESS program has been described and sample input and output
has been presented. The program is presently coded in FORTRAN IV for
the IBM System 360/67 at Stanford. It is anticipated that another version
of the program (in machine language) will be developed to decrease its
running time.

The ACCESS program provides a free form input which allows one to
catalog and subsequently retrieve all informetion in his private library.

Acknowledgment.

ACCESS is an outgrowth of a very similar, but less versatile, program
which had been developed by Prof. D. E. Knuth of Stanford for his personal

library.
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Appendix I: Operating Instructions, Stanford IBM 360/67

In order to execute the ACCESS program on an IBM 360 under 0S,
necessary JCL must be specified. A procedure library entry has been
made for the complete JCL. As a result, one only needs to generate the
following JCL to execute the ACCESS program:

//jobname JOB XXXXX

//stepname EXEC ACCESS

//GO.SYSIN DD *
(ACCESS INPUT CARDS)

/-x—

The JCL as shown above is satisfactory for runs with up to 5,000
ACCESS cards. If more than 5K input cards are anticipated, the user
should change his JCL to provide more space for intermediate storage on
the disc. See the consultants in the Computation Center for directions
concerning how to do this.

Concerning timing estimates, the following sample running times have
been recorded on the 360/67:

No. ACCESS No. of Records Running
Input Cards Generated Time (min.)
52 430 0.76
78 480 0.85
~2K 9.2K 7.64
-2.5 K 12.5K 8.50

14



Appendix II: How to Obtain ACCESS

Stanford Users

For those at Stanford, the ACCESS program has been compiled and placed
into a private library and the JCL has been placed in a procedure library
(discussed above). The source decks may be obtained from the file
&T000.ACCESS1 (source for the first job step) and &T000.ACCESS2 (source
for the third job step). These reside on SYSOl.

Caution: If you use the source decks, be sure to supply your private

library names.

Non-Stanford Users

For those not at Stanford, the program is available for a nominal
charge. Those who desire to obtain a copy of the source deck may write:

User Services

Campus Facility

Stanford Computation Center
Stanford University
Stanford, California 94305

15
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