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This report is meant to serve needs of different
readers. It can be read somewhat independently. Chapter
I is the introduction. Technical overview is in Chapter
II, and Section III.1. A user's guide is in Chapter III,
Appendix II.A, and Appendix II.B. Appendix III provides
APL instructions of ILCRS for users who have no knowledge
of APL. Technical details are in Section III.2, Section
I1T.4, Appendix I, and Appendix II. Demonstration Examples

are in Appendix IV.



il.

I1I.

TABLE OF CONTENTS

PREFACE

LIST OF FIGURES

INTRODUCTION

GENERAL SYSTEM DESCRIPTION OF ILCRS

II.1 File Organization and Data Structures
I1.2 Indexing

I1.3 Capabilities of The System

USER ORIENTATION AND GUIDE

IIT.1 Introduction

I1T1.2 Structures and Operations of User's

iii

page

ik

W W

10
12
12

Workspaces and Function Programs Operations

in Workspace

II1I.3 Type of User

I1II.4 Procedures of Using the System
1. System initialization
2. Data entry
3. Data display and editing
4. Data storage
5. Document retrieval
6. Document deletion
7. Physical file maintenance
8. File initialization

II1.5 Procedure Summary

15
20
20
21
23
27
29
29
29
35
37
38



APPENDICES _ -

APPENDIX 1I. DETAILS OF DATA STRUCTURES USING APL

APPENDIX II. ORGANIZATION OF COMPUTER PROGRAMS

A. Definition of Each Function Program

B. Definition of Each Group Name

C. Algorithms

D. List of Groups and Functions
APPENDIX III. APL INSTRUCTIONS FOR USING ILCRS
APPENDIX 1IV. DEMONSTRATION EXAMPLES

A. Physical File Maintenance Examples

B. Operation Examples

ACKNOWLEDGEMENTS

iv

page
43

56
56
58
59
89
111
114
114
114

137



LIST OF F1GURES

page
Figure II-1 Data Structures of ILCRS 6
Figure III-0 Data Flow and Library Structures of ILCRS 14

Figure III-1 Structures and Organization of User's
Workspaces 16

Figure III-2 Structures and Operations of Groups
and Functions in Workspace Ws 17

Pigure I1I-3 Structures and Operations of Groups
and Functions in Workspace Ws+1 18

Figure I1I-4 Structures and Functions and Groups

in FNS 19
Figure I1I-5 Algorithm for System Initialization 22
Figure III-6 Algorithm for Storing Data 24
Figure ITI-7 Algorithm for Search Request 31
Figure 1II-8 TFormat for List of a Document 32
Figure III-9 Algorithm for Deleting a Document 36
Figure I1I-10 Algorithm for File Initialization . 37
Figure A-I-1 Text Structures 44
Figure A-I-2 Structures of Names 50
Figure A-I=% Structures of Keywords ' 51
Figure A-I-4 Structures of Surrogate Files . 52

Figure A-I-5 General Description of File
Organization and Data Structures
Using APL 53

Figure A-II-1 61
to Algorithms
Figure A-II-28 88



Chapter 1
INTRODUCTION

The Interactive Literature Collection and Reference
Retrieval System(abbreviated as ILCRS) is an information
retrieval system to achieve a user-machine interface in
computer reference searching of documents. The reason -
for building this system is as a pedagogical exercise to
program an interactive information retrieval system, with
the objective of demonstrating the organization of-arto;
tal system. The main purpose of maintaining this system
is to provide reference retrieval by author's name, name
of document, keyword, key phrase, or document number.

ILCRS is designed to meet the demand for fast retrie-
val of information and for fast maintenance transactions.
It is useful in cases where fast response is needed for
small volumes of retrieved data but it is generally more
expensive than a batch system. A batch system is one that
collects user queries and maintenance transactions and runs
them whenever convenience and economy permit. For system
users, this has a tendency to mean a long wait for results.
TLCRS has no middle men and no waits for a batch to be pro-
cessed. A gquery is submitted directly to the computer
through an on-line terminal, search operations and main-

tenance transactions can begin almost immediately.



Because the time factor is of crucial importance in |
searching, this system is developed as an on;line infor-
mation retrieval system, its goal being the provision of
direct and immediate access to the stored data. Users may
sit down at any access terminal, make a request, and have
their results printed back to them at the terminal in a - -
short period of time. The user also can add a new document
into the file or delete a document from the file at any
convenient time. Although actual file searching is no
faster in an interactive system, the requestor may be -
looking at the first retrieved record while the computer
gsearches for the next one. Hence from his point of wview,
the operation seems faster.

The system data bases include not only journals, re-
ports, theses, articles, conferences, proceedings, books
but also personnel data, and any other documents which
will become easier to access, if stored in the system.
The storage allocation for the system is flexible and ex;

tensible.



Chapter II

GENERAL SYSTEM DESCRIPTION

The major guiding principle in the conception and design
of the ILCRS system is to produce a user-oriented system. It
is assumed that in a user-oriented system the user should
not be expecfed to know about the technicalities of the sys-
tem, that he should not be forced to express his reguest in
very restricted and structured vocabulary form, and that his
interface with the system should be through very simple com;
mands.

This chapter gives a brief overview of the system which
was built. Further details are in Appendices and Chapter _

I1I.
II.1 File Organization and Data Structures

A file is a set of records with some structural elements
and some semantic attributes in commbn. Just as a character
is built up from bits, a field from characters, and -a record
from fields, a file is created by grouping records according
to some organizational rules.

A file is said to be organized in that it consists of
records which almost always are placed in sequence, according
to some defined criterion, and that the records consist of
fields organized to form the records. For any given system a

file organization is completely specified if we know the



following:

1. The data, or set of fields, presented in the records

of the file

2. The sequence of records within the file and physical

| placement of reocrds within the file

%2. The characteristics of storage media in which the

file is stored

There are two principal file organizations used in ILCRS,
known as the direct and inverted systems. In the direct
system, the file is stored in order by document numbers, -and
intems to be retrieved are identified by a sequentiél scan
of the complete file. The second major system of file-orga;
nization known as the inverted system is based on an arran-
gement of information file in order by the main information
identifiers, normally a set of key words or index terms.
Both the direct and the inverted file systems suffer from
the fact that in many cases a rather substantial part of the
file must be examined before it becomes possible to isolate
the items to be compared with the search request, whereas in
the inverted system, the number of required comparsions de-
pends on the number of terms specified in the search request,
more particularly, the more terms specified in the séarch
request, the larger the size of the file that must be exa-
mined, even though, in general, the expected number of docu;
ments to be retrieved decreases. In this situation, ILCRS

system trades search time for storage space by making use of



a dual file system consisting first of an inverted index:
file which provides for each acceptable index term a list
of references to the documents indexed by that particular
term, plus a direct file containing the reference infor-
mation for all documents and some surrogate file index to
authors, keywords, and owners. The ILCRS system, like the
standard inverted system, requires the construction and
maintenance of a large auxilary index file. Conceptually,
there are five basic information structures, with the cross
reference as shown in Figure II-1. More details are in
Appendix I,

1. Author file -- with each author's name indexed to
document number(s). The storage of
names is automatically done by the
key transformation of the system.

2., Title and text information file -- are in sequen-
tial order with an index to author(s),
an index to document owner(s), and an
index fo keywords.,

3. Keyword file -- with each keﬁword(key phrase) indexed
to document number(s). The storage of
keywords is automatically done'by the
key transformation of the system.

4, Owner file =-- sequential list of owner's names.

5. Course reading list file ;— in sequential order with

index to document numbers.
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All the files of ILCRS are stored on disk for fast re-

trieval and fast maintenance.

II.2 Indexing

With the entered document data, the indexing procedures

are automatically done by the system. The document data are:

1s

Authors (or names) are recorded, last name first,

followed by initial of first name. In case of a co-
llection, symposium, conference, etc., the author(s)
name(s) are uséd. When no author is indicated the
issuing organization or identified name is used.
usually an issuing organization is indicated by stan-
dard abbreviations.

Title and text

Title is recorded as it appears on the title page or
with a standard abbreviation. Any other text infor-
mation shall be followed line by line.
a. Bibliographic reference:
al). Document number -- automatically agsigned
a2). Citation:
Book: place and publisher, if a portion of a
a book, add inclusive pages. For sym-
posiums, conferences, etc., record name
of meeting, sponsoring organization,

place, date held, publisher,

a3). Report: place and name of issuing agency,



including report number, project néme
and number, and month of issue.

a4). Journal article: title of periodical, volume
number, inclusive pages, and date(see
American Standard for Periodical Title
abbreviations ASA 239.5-1963 for abbre-
viations). .

b. Journal: American standard for Periodical Title
abbreviations are used, publisher, and
volume number.

c. Abstract: abstract of a document.

d. Any other information capable of being stored

line by line.

3. Key words(Key phrases)

The indexer will decide which terms or phrases best
describe or give clues to the document content. The
descriptors include subject headings, key words,
ana short key phrases. The descriptors are created
by the users using primarilf the vocabulary and
pPhrasing of the author. The advantage of using free
descriptors, is how easy it makes for users to get
started, which increases their confidence in ﬁsing
the sfstem. Usually a user phrasing a subject request
will provide some results on the subject because
alternative words and phrasing used by the author

are picked up by the indexers. Therefore the highly



relevant documents on a given subject can be retrieved
by any of several differently worded user requests.
Some of the users come to the system not to get all of
the information about a subject but only to get a few
good documents about it. For this purpose—as well as
for complete coverage—free vocabulary, in-depth,.
indexing is excellent.

4. Owner
Owner actually represents location, sponsor, indexer,

or owner of a document.
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II.3 Capabilities of The System

The system is designed for fast information storage and
retrieval. Document information can be entered and deleted
at the user's convenience. There is no waiting for a batch
to be processed. The users may sit down at any of the ter-
minals, make a request, and have their data stored, deleted,
or retrieved. The capabilities of the system can be classified
into the following:

1). Storage of document data -- After the system has been
generated, data should be stored in appropriate location
for future search requests.

2). Deletion of document data -- to update the data bases in
the systemn.

3). Garbage collection -- collects the available storage
locations (not invoked automatically: only invoked by
user request).

4). Document retrieval by name -- to retrieve a specific
document, or documents written by a éiven author.

5). Document retrieval by keyword(key phrase, or subject)--
to identify a document or documents corresponding to a
specific keyword(keyphrase).

6). Documenf retrieval by document number(s) -- to retrieve
specific information or to locate document(s) already
known to exist.

7). Document retrieval by keyword number(s) -- to identify



8).

a document or documents corresponding to one or more
keywords known to exist(indirect -- via keyword cross

references).

Course reading list retrieval -- to search references

and readings for a course.

11



Chapter 1III1
USER ORIENTATION AND GUIDE
III.1 Introduction

The ILCRS system is a fully automatic document storage,
deletion, and retrieval system, capable of processing search
request and storing data. The system program functions were
written in APL,

This chapter provides information necessary to use the
ILCRS system. It describes procedures required for inter-
acting with the system: how to access the data bases, how
to retrieve data, and how to create and delete data sets.

All the data bases of ILCRS are stored in the user's
private library. The library contains N files, where each
file has two workspaces named Ws and Ws+1 (s=1,3,..,2n-1.,

N is the number of files in the user's private library).

When a document is to be stored, the user must decide where
the data is to go, that is, on which file the document infor-
mation will be stored. For example, if the user classified a
document into x th file, he should load two workspaces of

the x th fiie——WZx-1 and W2x into the active workspace,
separately. After the fofmalized data has been entered into
the active workspace, it must be saved. To delete 2 document

from the file, the user also has to load the workspaces of

12
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the file, delete information from the workspaces and safe
the workspaces. To retrieve the information, the user can
either load the workspace where the data were stored, or
copy the data from his or other user's library into the
active workspace, then start search requests.

For different purpose of operations, the user should
have different function program{or group) copied into his
active workspace and executed in the active workspace.

APL instructions for ILCRS user are in APPENDIX III.

Figure III-0 represents the flow of data file, function
program, and group between user and the computer. It summa-
rizes the following points:

a, The user can see or use only programs, groups, or

data that are in user's currently active workspace.

b. The user can save what is in his active workspace
into his private library.

c. The user can load into his active area from his own
library, or from another user's .

d. The user can copy function program, group, or data
into his active area from his own library or from
another user's.

e. The user can erase function prbgram, group, or data
from‘his active workspace to avoid cluttering up

the workspace.



Data Flow and Library structures of ILCHS
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ITI.2 Structures and Operations of User's Workspaces
and Function Program Operations in Workspaces

The user can create as many files as he needs (see Figure
III-1). Each file has two workspaces—Ws and Ws+1 (s=1,3,..,
2n-1). Ws is used to store records of authors' names, text
information derived from the documents and owners of each
document (see Figure III-2). Ws+1 is used to store records
of descriptors (see Figure III-3).

When the user is requesting storage or search, he should
access Ws except for retrieval by keyword (key phrase) or
keyword (key phrase) number(s) (where Ws+1 has to be accessed
)e All the program functions are stored in the workspace FNS
(see Figure III-4), so if the requested function is not in
the current active workspace, the user should enter: )COPY
FNS object .

Any of program functions can be erased or be copied back

in the workspace Ws or Ws+1.



Sturctures and Organization pf
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Structures and Operations of Groups and Functions

in Workspace Ws
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see next page

Figure III-2

RELDINGS

BYAUTHO

BYEOOKNUMBER

17



Structures and Operations bf Groups and Functions
in Workspace Ws+1

Ws+1
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are in Appendix II

Figure III-3
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Structures of Functions and Groups in FNS

Flgure-111-4
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II1.5 Type of User

The system users can be divided into three levels of
users:
(1). System manager who is responsible for the system ini-
tialization, file creation, and system maintenance,
(2). The regular users who are interested in information
storage and search request procedures.
(3). Any other users who are only interested in doing the

search request.
ITT.4 Procedures of Using the Systenm

The procedures of using the system can be classified
into
1. System initialization
2. Data entry
3. Data display and editing
4, Data Storage
5. Document retrieval
6. Document deletion
Ts Physical.file maintenance

8. File initialization
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1. System initialization (see Figure III-5 for algorithm)

The éystem must be initialized before it can store the
data base and search the query for the user. The initiali-
zation steps are:

a. Load all the system's program functions from the library

and create workspaces:

£11 the program functions of the system were saved in

the library. When system is to be initialized the user
should copy that into the workspace named FNS and save.
The steps are:
1). Enter: )LOAD library-number FUNCTIONS
2). Enter: )WSID FNS
3). Enter: SYSGEN
4). Follow the instructions returned by the systenm

b. Define the values for each parameter by following the
instructions of the system. The system will tell which
parameter's value is to be typedAin. In order to prevent
wasting of time, the user should have the value of each
parameter in hand, so0 he can respond to the system imme-
diately. In other words, the system initializer is su-
pposeq to work out the value of each parameter before he
can start to use the system. It is necessary for the
initializer to read the statements of function named

'"DEFINE' and 'DEFAULT' (see Appendix II Section D).



Algorithm for System Initialigzation

start

|1load system Functions &
Groups into workspace
'FNS!

execute function
SYSGEN

|

save FNS

L~

]create workspace Wi
and W2

system generation
finished

Figure III-5 22
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c. If the defining the value of each parameter is not nece-

ssary,

the user should enter: DEFAULT , After the execu-

tion of the function, DEFAULT, the user can redefine

some of the parameters in the system. The default value

of each parameter is described in the program function

'DEFAULT' (see Section D, Appendix II).

Data entry (see Figure III-6 for algorithm)

A, Enter a document

b,

The necessary steps are:

Load Ws into active workspace by typing:

JLOAD Ws (8=1,3,...,2n-1) |

Copy the function group 'CREATION1' into Ws by

typing (as needed): )COPY FNS CREATION1

Execute the function 'ENTER' by typing: ENTER

Start entering the data

1). Format for the string consisting of the author'’s
name (publisher, identifier of document, or name
of organization recorded by standard abbreviation
)s
'A last name,$X.' or 'A_letters', where ¥ is
blank, X is initial of first name. If there is
no author, enter : A_ .,
Example 1:

If a book has two authors named 'Gray Brown'

and 'Willam Crouse'! then the user shall type in:



ALGORITHM FOR STORING DATA
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A_BROWN, G.
A_CROUSE, W.
Example 2:
A_ACM

or

A_IEE

-TPext information format

T followed by at most L50 (L50 is a parameter
defined in system initialization procedure, the
default value is 65.) characters for each line.
Examples:
T SYSTEM ANALYSIS FOR DATA TRANSMISSION, PRENTICE
T_HALL, ENGLEWOOD CLIFFS, N. J., 1972, P.909

or
?_vVoL. 1, VOL. 2, VOL. 3, VOL. 4

or
T _//JOBNAME JOB (STANDARD JOB INFORMATION)
T_//STEPNAME EXEC STATPROG,ROUTINE=NONPAR
T_//STATPROG.SYSIN DD * |

Descriptor format

The maximum number of descriptors for a
document is MKB (MKB is a parameter defined in
system initialization procedure, the default
value is 8.).

K_followed by descriptor (keyword)
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If there is no keyword, enter:

K

Example:

K_PROGRAMMING LANGUAGES

K_PARSING

4). Owner format

The maximum number of owners for a document

is 0L3 (0L3 is a parameter defined in system

initialization procedure, the default value is

5e)e

Example:

O_FISHER

0_CALHOUN

5). End of entering

After all the reguired information is entered,

the user shall type in : END .

Add a new owner's name into the file

The length of a owner's name was defined in the

system initialization procedure. The default length is

up to 15.

Enter the following commands as needed:

1). )LOAD Ws (Access to workspace Ws, s=1,3,..,2n-1)

2). )JCOPY FNS NEWOWNER

3). NEWOWNER

4).)ERASE NEWOWNER
5). )SAVE Ws



c.
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Add a new course name to the file
The length of a course name was defined in system
initialization procedure. The default length of a
course name is up to 5.
Enter the following commands as needed:
1).)LOAD Ws (8=1,3,4.,2n=1)
2). )COPY FNS NEWCOURSE
3). NEWCOURSE
4). )ERASE NEWCOURSE
5). )SAVE Ws
Store the reading list for each course
Enter the following commands as needed:
1). )LOAD Ws (s=1,3,..,2n-1)
2). )COPY FNS ADREADLIST
3). ADREADLIST (A list of course names can be seen,
if 'COURSES' was typed before the
execution of 'ADREADLIST'.)
4). )ERASE ADREADLIST
5). )SAVE Ws

3. Data display and editing

To check typing errors the user can type in 'DISPLAY'

and the system will print out all the data just entered.

If an error is found, it can be corrected in the follow-

ing way:

A.

Correct misspelt author's name

a., erase the whole I th author's name and replace the
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correct one by entering:
AfH [I;] « AL1571 'correct name'
Example:

If the third author 'Walker, D.' was misspelt
as 'WKER, D.', then it must be corrected by enter-
ing: ATH [3;] < AL15t 'WALKER, D.'

b. correct the misspelt letter(s) by entering:
ATH [I;x] « 's'. where x can be a vector or a
scalar. The value(s) of x is the position(s) of
missplet letter(s). Parameter s, having the same

length as x, contains letter(s).

Example:

If the second author 'WALKER, D.' was misspelt
as 'WAKLER, D.', then it must be corrected by enter-
ing: ATH [2; 3 4] « 'IK'

B. The methods for correcting the text information, des-
criptor, and owner are the szme as for correcting a
author's name except different parameters are used.

The formats are as follows:

Text information TEX «<'the correct text information!
TEX [x] « 's!

Descriptor KEY [I;] « L451 'correct descriptor!
KEY [I;x] « 's!

Owner OWNER [I;] « L15% 'correct name'

OWNER [I;x] « 's!
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C. If serious error is found, the user can just ignore

it by entering 'ENTER' to start again.

4, Data storage

After data for one document has been ente:ed the user
must store it by executing the function STORE or COLLECT .
enter: STORE

or
enter: )COPY FNS COLLEGT
COLLECT

5. Document retrieval (see Figure III-7 for algoirthm)

When the user starts the search request, he should
access the file, copy the retrieval program function over,
then do the search request.

A. Retrieval of document by name

a., access to the file by entering:
JLOAD Ws (8=1,3,..,2n=1)

b. the grouped function-RETRIEVE!1 should be in Ws,
if not, enter: )COPY FNS RETRIEVE

c. enter: BYAUTHOR

d. enter author's name by last name, coma, blank, then
initial of the first name followed by a periocd, or

enter the specific name.
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System's Action
If the entered author's name is found, the system
will print out all the documents written (identified)
by the name entered. If the entered name is not found,
the system will print out a message for the user.
If there are no more search requests to be entered,

depress the carriage return key.

Exanmple:
JLOAD W1 ~-==user
)COPY FNS RETRIEVE1 ---user
BYAUTHOR -—-user
ENTER NAME: ---gystemn
FLECK, A, -—=user
DOCUMENT NO.4 ---system
FLECK, A.

TOWARD A THEORY OF DATA STRUCTURES, J. COMPUTER AND
SYSTEM SCIENCE 5.(0OCT. 1971), 475-488
OWNER:
FISHER
DOCUMENT NO.6
FLECK, A.
ON THE COMBINATORIAL COMPLEXITY OF CONTEXT-FREE
GRAMMARS. (IN PROC. OF IFIP CONGRESS 71, 1972)
OWNER:
FISHER
HANKLY
ENTER NAME:
(when there are no more names to be retrieved,
the user should depress the carriage return
key.)



Algorithm for Search Request

start

keyphrase, or

\\keyword number?

‘ //search by keyword}\
N i 4

/

)LOAD WSI

JCOPY FNS RETRIEVE1
into active workspace

| necessary

function(s)

execute the &

JLOAD Ws+1

?)COPY FNS RETRIEVE?2
| into active workspace

N

request?

//more searcﬁﬂ\_y
| v

stop

Figure III-T7

a1
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If the entered name is not in the file, the system

will respond: 'entered name' IS NOT IN W1 .

B. Retrieval of documents by keyword, keyphrase, or subject

User's Action
accéss to the data file by entering:
JLOAD Ws+1 (s=1,3,..,2n-1)
have the grouped functions—RETRIEVE2 in Ws+1, if
not, enter: )COPY FNS RETRIEVE?2
enter: BYKEYWORD
enter: keyword (keyphrase)
When finished with search request, the user should

depress the carriage return key.

System Response
If the entered descriptor is found, the format as
described in Figure III-8 will be printed out indi-
rectly, otherweise the "not found" message will be

printed out.

DOCUMENT NO.xx
autﬁor name

text information
OWNER:

owner's name

Figure II1I-8
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C. Retrieval of a course reading list

User's Action
a, access to the file by entering:
JLOAD Ws (s=1,3,..,2n-1)
b. The grouped functions—RETRIEVE1 should be in Ws, if
not, ernter: )COPY FNS RETRIEVE1
c. enter:READINGS

d. enter: specified course name

System Response
a. If the search request is matched, the system prints
out reading list as the format described in Figure ITI-
8.
b. If the search request is not matched, a message wili be

printed out.

D. Retrieval of document by document number

User's Action ~
a. acess to the data file by entering:

)LOAD Ws (s=1,3,..,2n-1)
b. the grouped functions—RETRIEVE1 should be in Ws, if
not, enter: )COPY FNS RETRIEVET '
c. enter: BYBOOKNUMBER
d. enter one or more document numbers at a time
System Response
a, prints out the information as the format described in

Figure I11-8
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1f the entered document number is not in the fiie

an execution error message will be printed out.

Retrieval of documents by descriptor(keyword or key-

phrase) number

User's Action
acceés to the data file by entering:
JLOAD Ws+1 (s=1,3,..,2n-1)
the grouped functions—RETRIEVE2 should be in Ws+1,
if not, enter: )COPY FNS RETRIEVE2
enter: BYKEYNUMBER
enter one or more keyword numbers at at time
System Response
prints out the document information as the format
described in Figure I1I-8, indirectly
if the entered number is not in the file, no infor-

mation will be printed out.

Other document retrieval method

Bach Ws/Ws+1 has a group named DATA1/DATA2 which

contains the data bases for document retrieval only.

Instead of entering ")LOAD Ws(Ws+1) ", the user can

copy DATA1(DATA2) into his active workspace from his

or other user's library.
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6. Document deletion

User's Action
a, in workspace Ws, if not, enter:
)LOAD Ws (8=1,3,..,2n-1)
b. enter: )COPY FNS DELETE
c. enter: DELETE
d. enter to be deleted document number
System Response
a. prints out: 'THE DOCUMENT NO. X HAS BEEN SUCCESSFULLY
DELETED!

7. Physical file maintenance
It is necessary to print out 211l the file in the
sequence of authors, of document numbers, and of descrip—
tors as a reference for the user.
A, Prints out authors' file in alphabetical order
a. in workspace Ws, if not, enter: )LOAD Ws
b. enter: )COPY FNS PTA
c. enter: ORDAUTHS
B. Prints out file in the sequence of document numbers
a. in workspace Ws, if not, enter: )LOAD Ws
b. enter: )COPY FNS DUMP1
c. enter: SQNC
C. Prints out descriptors! data file in alphabetical order
a. in works?ace Ws+1, if not, enter: )LOAD Ws+1
b. enter: )COPY FNS DUMP2
c. enter: ORDKWS



Algorithm for Deleting a Document

L

-

)Loggfﬁgl

7

/is the functioh_'DEﬁETEj>PIh_
\\in Ws %

I

JCOPY FNS DELETE

execute DELETEK

—_—r
| )SAVE WS’
: ol
)LOAD Vs+1 Y/ is the function \N__

)COPY Ws DINO ’ \ DIKEY in Ws+1 ? /

|

execute
DTKEY < )COPY FNS DTKEY k-

4
)JSAVE Ws+1

Y//no more document %
X to be deleted ? BLop

Figure III-9 36
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8. File initialization (see Figure III-10)

The user can create as many files as he needs. If the
user created n files, he may classify all the documents
into n/m clsddifications (m is the number of classifica-
tions). A file should be created before a user can load.
the file for storage operations. The steps of creating
a file are as follow:

a. enter: )LOAD FNS
b. enter: SYSGEN
c. enter: )SAVE FNS

d. follow the system instructions

Algorithm for file initialization

start

-

)LOAD FNS

execute
'SYSGEN'!

)SAVE FNS

L

follow the system's ,stop
instructions create
[Ws and Ws+1

Figure I1II-10
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I1II1.5 Procedure Summary

1. System initialization
a. enter: )LOAD 116087 FUNCTIONS (116087 is library number)
b. enter: )WSID FNS
c. enter: SYSGEN
d. enter: )SAVE FNS
c. follow the instructions given by the system
2. Data entry
A. Enter a document
a. enter: )LOAD Ws (s=1,3,..,2n-1)
b. enter: )COPY FNS CREATION! (as needed)
c. enter: ENTER
A_followed Dby a name(autho; or identifier, if no
name, enter: A_)
T _followed by a line of text information
K _followed by descriptor (if no descriptor, enter: K_)
0_followed by owner's name
END
d. follow the instructions returned Dy the system
B. Add a new owner's name into the system
Enter the following instructions as needed:
JLOAD Ws
)COPY FNS NEWOWNER
NEWOWNER
)SAVE Vs
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C. Store the reading list for a course
Enter the following instructions as needed:
JLOAD Ws
)JCOPY FNS ADREADLIST
ADREADLIST
)JERASE ADREADLIST
JSAVE Ws
D. Add a new course name to a file
Enter the following instructions as needed:
)JLOAD Ws
)COPY FNS NEWCOURSE
NEWCOURSE
)ERASE NEWCOURSE
)SAVE Ws

3, Data display and editing
a, enter: DISPLAY
b. check errors
c. corrected by the following way:
ATH [I;] « AL15 1 'name'
ATH [I;x] « 's!

TEX « 'correct text!

TEX [x] « 's!

KEY [I;] « La5% 'correct keyword'
KEY [I3x] « 's’

OWNER[ I;] « L154% 'correct name'’
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OWNER [I;x] « 's!'

If a serious error is found, type in :ENTER and start

again.

4. Data storage

A, enter:STORE

B.

or

enter:
)COPY FNS COLLECT (as needed)

COLLECT

5. Document retrieval

A.

B.

by name

enter the following instructions as needed:
JLOAD Ws (s=1,3,..,2n-1)

)COPY FNS RETRIEVE1

BYAUTHOR

When finished with the search, depress the carriage
return key.

by document number(s)

enter the following instructions as needed:
JLOAD Ws (s=1,3,..,2n=1)

)COPY FNS RETRIEVE1

BYBOOKNUMBER

by keyword, key phrase, subject, or descriptor

enter the following instructions as needed:
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JLOAD Ws+1 (s=1,3,..,2n=-1)
)JCOPY FNS RETRIEVE2
BYKEYWORD
When finished with the search, depress the carriage
return key.
D. by keyword, key phrase, subject, or descriptor number(s)
enter the following instructions as needed:
JLOAD Ws+1 (s=1,3,..,2n-1)
)COPY FNS RETRIEVE2
BYKEYNUMBER
E. search course reading list
enter the following instructions as needed:
JLOAD Vs (s=1,3,..,2n-1)
)COPY FNS RETRIEVE1
READINGS
F. other method
instead of loading a workspace, copy DATA1(or DATA2)

from Ws(or Ws+1)

6. Document deletion
enter the following instructions as needed:
JLOAD Ws (s=1,3,..,2n=-1)
)COPY FNS DELETE
DELETE
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7. Physical file maintenance

A. author (name of document) data file in alphabetical
order
a. in workspace Ws, if not, enter: )LOAD Ws
b. )COPY FNS PTA
c. ORDAUTHS

B. in the sSequence of document numbers
a. in workspace Ws, if not, enter: )LOAD Ws
b. )COPY FNS DUMP1
c. SQNC

C. descriptor(keyword, key phrase) data file in alphabetical
order
a, in workspace Ws+1, if not, enter: )LOAD Ws+1
b. )COPY FNS DUMPZ2
c. ORDEWS

8. File initialization
enter:
JLOAD FNS
SYSGEN
)JSAVE FNS



Appendix I

DETAILS OF DATA STRUCTURES USING APL

A general description of ILCRS file organization using

APL is described by Figure A-I-5. All the details are:

1. Structure of title, publisher, vol. No., page, date,
bibliographic reference information, and/or any other
information

The above information is stored in the records named
TEXTS. TEXTS is structured as contiguous sequential re-
cords. Each record contains N blocks, each block has a
length of L50 characters (LS50 is a parameter defined in
system initialization procedure.), that is each text in-
formation is divided into N lines, each line has L50 cha-
racters. The total number of records equals to the total
number of documents stored in the system (see Figure A-I-

1).

TEXTINDX— is used to index into TEXTS of last character
of i th document information. The value of each
~element is equal to L50 times X (L50 is a para-
meter), where X is an integer parameter.
TEXTINDX is a vector which contains DNO - 1
elements, where DNO - 1 is the current number

of documents stored (see Figure A-I-1).

43
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Text Structures

TEXTS
SYSTEM ANALYSIS FOR DATA TRANSMISSION. FPRENTICE-HALL,
65
ENGLEWQOD CLIFF3, N. J., 1972, 909 PP,
130

CCMPUTERI ZED STORAGE AND DIALOG-RETRIEVAL OF PHILOSOFHICAL 195
INFORMATION. COMPUTER AND THE HUMANITIES, VOL 5,N0.5,4/74 260
PALLOTS=BEIBLIOGRAPHIC AUTOMATION OF A& LARGE LIBRARY USING A 325
TIME-SHARING SYSTEM. COMPUTERS AND HUMANITIES,VOL 5,80.5,71 390
SOME INHERENT AMEIGUITY OF CERTAIN CONTEXT-FREE LAKGUAGES, 455
DEF. OF MATH.,HEEREW U,JERUSALEM,ISRAEL,INFOR & CONTROL,VOL. 520
18, NO. 4, MAY 1971, PP, 355-362 585

——— -_— e - — —— R . — o —— ——— -

TEXTINDX 130 260 390 585 === === ====

Figure A-I-1
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2. Structure of author, and author index records (see Figure
A-I-2)
The author's names with the same initial letter are
stored in close proximity to each other. The length of
each name is AL15 (AL15 is a parameter defined in system
initialization procedure) characters by cutting off the
tail part and keeping the first AL15 characters. The names
are recorded, last name first, followed by the initial of
the first name (if publisher or organization is used, they
are recorded by standard abbreviation).
A list of names are stored in the array-—AUTHSNA x AL1S
s Where NA is initial total number of names to be in the
file.
Each row of index of authors' books array (AUTHBKS) is
one to one correspondence to the list of authors array (
AUTHS).
AUTHBKS~-~ is an array of NA by BL3 initially, where
BL3 can be automatically expanded to the
requested size. Each name is allowed to
have BL3 documents, initially. If it is
necessary to have up to more than BL3
documents, the AUTHBKS array will Be ex-
panded.

AUTHINDX-- is a 28-vector of first letter indices into
the next available locations of AUTHS.

LETTERS -- is a 27-vector of letters (the contents are
' ABCDEFGHIJKLMNOPQRSTUVWXYZ!
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STARTINDX-- the starting storage position of each
letter

The initial assignment for the size of storage spaces
of each letter, the contents of AUTHINDX, depends on the
expected number of occurrences of each letter in AUTHS. In
other words, the number of persons whose last names begin
with the initial letter A may be less than those with B.
Under such a condition, we may assign more storage spaces
for B than for A. As to the expected value for each letter,
this -depends on the user's estimation (see program--DEFAULT
for example).

SPACEINDX -- the size of each bucket for the storage

locations of each letter

3. Documents and authors corss reference structure
BKAUTHS -- is a NB by AL3 two dimensional matrix. The
content of BKAUTHS [I;J] is x, where x stands
for i the document written by x th author whose
name was stored in x th row of AUTHS (see Figure

A-I-4).

4. Owners apd index of document owner structures
OWNERS -- is a list of owners, with NWS by L15.
The maximum length of owner's name is L15 charac-
ters. The initial value of total number of owners
is NWS.
BKOWNERS -- is a NB by OL3 two dimensional array, where NB
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is the number of documents to be in the syStem,
OL3 means each document can have at most OL3
owners. The value of BKOWNERS [ I;J] is an index

number of author (see Figure A-I-4).

5. Structures for a course reading list

COURSES == is a list of course names., It is NC by L5 two
dimensional array, where NC is the initial
total number of courses to be used for retrie-
val of reading list. The name of each course is
L5 characters in length, for example, (CS650,
CS400,--,etc.

READLIST -- is NC by NR two dimensional array. The contents
of READLIST I; is a 1list of reading list docu-
ment numbers for i th course, where NR is the

maximum number of readings for each course,

6. The structures of descriptors and descriptor index file
The keywdrds indexing permits the users to select
several (at most MKB) descriptors for an index to describe
a particular document.
KYS -- The 'keyv}ords (descriptors) with the same initial
létter are stored in close proximity to each other

in KYS » where NKB is the initial total

NKB by L45
number of descriptors in a file, and L45 is the

length of a descriptor (see Figure A-I-3).
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KYINDX -- is a 28-vector, where each element is used to

KYBKS --

BKYNO ==

tell the next available location of each differ-
ent initial letter for storing the entering
descriptor(see Figure A-I-3).
is a NKB by MBK two dimensional array. It is used
as a cross reference for descriptor number and
document number(s). For example, the content of
KYBEKS [I;] is a vector of document numbers which
can be recognized by the i th descriptor (see
Figure A-I-3). |
is a NB by MKB matrix, where NB is the number of
documents in a file, MKB represents for each do-
cument may have up to MKB keywords (descriptors).
The value of BKYNO I; is a vector for the index

of i th document keywords (see Figure A-I-4).

KSTARTINDX -- the starting positions of alphabet locations

for KYS.

Structures for deleting a document

If a document is out of date, useless, or lost, then it

can be deleted from the file. The following vectors are

necessary for deleting a document and storing a new document

text in fhe deleted document location.

DNO -- to be deleted document number

TXWAIT -- is a variable length vector which keeps the

available document numbers.



49

TXLENGTH-- keeps the avialable storage length of each
deleted document number. Each element of
TXLENGTH is one to one correspondent to that
of TXWAIT.
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Structures of Names

AUTHSG, 115

AHO, A

DIEMER, A.
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Structures of Surrogate Files

BKAUTHS BEKOWNERS BKYNC
NB x AL3 ¥E x 0L3 NB x MKE
document
number
1 —
2 66 4 73 15
3 24 41 1 2 36 35 75
4 113 5 35 47
5 95 2 1 23
6 32 3 12 36
7 52 4 55 11
8 29 1‘ 65 63
9 325 L 23 51 95
10 3 111 12 23 64
19 42 111 1 3 23
12
15
14
15
16
author owner kevwords
number numbar numopar



General Description of File Organization and Data Structures Using APL
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variable

AL1S
ATH

AUTHS
AUTHBKS
AUTHINDX

BKAUTHS
BKOWNERS
BKYNO

COURSES
DNO

DTNO
KEY

KSPACE

KSTARTINDX

KYBKS

K¥YS

L45

L5
LETTERS

Summary of Data Structures
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length of descriptor
length of course name

27-vector of letters 27

current initial
size size
description (value) {(value)

the length of name
temporary storage location for
names A4 x ALMS n
list of authors' names NA x AL15 "
index of author's books array NA x MAX NA x BL3
a 28-vector of first letter
indicex into AUTHS 28 n
index of document authors NB x AL3 n
index of document owners NB x 0OL3 "
index of document descriptors(
keywords) NE x MKB "
list of course names NC x L5 n
current document number (1)
to be deleted document number
temporary storage location for
a2 document keywords MEB 2 142 "
storage bucket size of each
letter
the starting position of each
letter in KYS 28 "
index of keyword document
array variable NKB x MKB
1list of keywords variable

NKB x IL45

n



NA
NB

NC
NKB

NR

NWS
OWNERS
OWNER

READLIST
STARTINDX

TEX

TEXTS

TXWAIT
TXLENGTH

maximum number of descriptors
for a document

total number of names

total number of books in a
file

total number of courses

initial number of keywords in
a file

number of reading list for
each course

number of owners
a list of owners' names

temporary storage location
for a document owners

document index of i th course

the starting position of each
letter in AUTHS

temporary storage location for

a document text

a vector for storing documents'

texts
waiting document numbers

available storage sizes of
deleted documents

(variable)

(variable)

(variable)

NWS x L15
0L3 x L15

NC x NR
28
variable

variable

variable

same as TXWAIT

55

n

n
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Appendix II

ORGANIZATION OF COMPUTER PROGRAMS

The total number of Function Programs is 28. The struc-

tures of function call can be seen in Figure III-2, Figure

III-3, and Figure II1I-4,.

A. Definition of each Function Program

4.

5.

ADATH -- store the the names into the appropriate
locations, reallocate AUTHS and AUTHBKS
ADKEYS -- store the keywords (descriptors) into the

appropriate locations, reallocate KYS and

KYBKS

ADOWN -- store the document owners into appropriate
locations

ADTEX -- store the text information into the appro-

priate location

ADREADLIST -- store the reading list document numbers
into the appropriate locations

BYAUTHOR -- retrieval of documents by name

BYBOOKNUMBER -- retrieval of document information by
document numbers

BYKEYNUMBER -- retrieval of document information by
keyword (descriptor) number(s)

BYKEYWORD -~ retrieval of documents by descriptor



10.

11,

12.
15.

14.
15s
16.
17.
18.

19.
20,
21.

22,

23.

24.

25.
26.
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COLLECT -- to collect the available storage space
| from TEXTS |
DEFAULT -- to define the size of data base by default
values, or to redefine part of the default
values

DEFINE -- define the value of each parameter

DELETE -- to delete author, text, and owner of a
document

DISPLAY -- for user to check the entering data

DTEKEY -- to delete the keywords of a document

ENTER -- to read in the information of a documeént

INIKFL -- to initialize keyword data base

INITIALIZE -- to initialize parameters which have to
be generated to the definite size as defined
in function 'DEFINE' or 'DEFAULT

NEWCOURSE -- to add a new course name into the file

NEWOWNER -- to add a new owner's name into the file.

ORDAUTHS -- to print out the whole file in alphabetical
order of authors' names

ORDEWS -- to print out keyword data base in alphabetical
order

PRINTOUT == to print out the requested documents
information

READINGS -- retrieval of reading list for a course

SORT -- sort the index of numbers into ascending order

SQNC == to print out the information of the whole file

in the sequence of document numbers



27. STORE -- store the entering data into the file

28, SYSGEN -- to generate a file or the system

B. Definition of each Group

CREATION1 -- information input Functions, for workspace

Ws
2., CREATIONZ -- information input Functions, for workspace
Ws+1
3, DATA1 -- data base in workspace Ws
4, DATA2 -- data base in workspace Ws+1
5. DUMP1 -- display data base, for workspace Ws
6. DUMP2 -- display data base, for workspace Ws+1
7. INIT1 == initialization Functions, for workspace Ws
8. INIT2 -- initialization Funection, for workspace Ws+1
9., KVARS =-- keywords file initialization variables for both
workspaces Ws and Ws+1
10, EWS -- current keywords data base for both workspaces
Ws and Ws+1
11. PTA -- display authors file in alphabetical order,
for workspace Ws
12. RETRIEVE! -- retrieve-by-author, retrieve-by-document
number, retrieve-by- reading list, for workspace
Ws
13. RETRIEVEZ =-- retrieve-by-keywords, retrieve-by-keywords

numbers, for workspace Ws+1



C. Algorithms

59

1. algorithm for storing names (see Figure-A-II-1)

10.
1.

12.
13.
14.
15.
16.
17.

18.

algorithm for
algorithm for
algorithm for
A-II-4)

algorithm for

storing keywords (see Figure-A-II-2)
storing owner's names (see Figure-A-II-3)

storing text information (see Figure-

entering the réading list of a course

(see Figure-A-II-5)

algorithm for
algorithm for
7)
algorithm for
algorithm for
A-II-9)
algorithm for
algorithm for
A-II-11)
algorithm for
algorithm for
algorithm for
algorithm for
algorithm for
algorithm for
A-II-17)
algorithm for
A-II-18)

search by author's name (see Figure-II-6)

search by document numbers (see Figure-A-II-

search by keywords (see Figure-A-II-8)

search by keyword numbers (see Figure-

garbage collection (see Figure-A-II-10)
function DEFINE & DEFAULT (see Figure-

function INIKFL (see Figure-A-II-12)
function INITIALIZE (see Figure-A-II-13)
deleting a document (see Figure-i-II-14)
deleting keywords (see Figure-A-II-15)
entering a document (see Figure-A-16)

entering a new course name (see Figure-

entering a new owner's name (see Figure-



19,

20.

21.
224

23.
24.

25.
26.

27.

28.
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algorithm for printout the file in alphabetical order
of names (see Figure-A-II-19) |

algorithm for printout sorted keywords and document
numbers cross references (see Figure-A-II1-20)
algorithm for function PRINTOUT (see Figure-A-II-21)
algorithm for search reading list of a course (see Figure-
A-II-22)

algorithm for sorting by index (see Figure-A-11-23)
algorithm for getting the sequence of document numbers
(see FPigure-A-I1-24)

algorithm for function STORE (see Figure-A-II-25)
algorithm for function SYSGEN (see Figure-A-II-26)
algorithm for creating a library named FUNCTIONS (see
Figure-A-II-27)

algorithm for system initialization (see Figure-A-II-28)



THIS BOOK
CONTAINS
NUMEROUS PAGES
WITH DIAGRAMS
THAT ARE CROOKED
COMPARED TO THE
REST OF THE
INFORMATION ON
THE PAGE.

THIS IS AS
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Algorithm for Figure A-II-I
Storing Name(s) ADATH
L
initialization
3
I=1 + 1§ — -

Y /name has beeﬂ\u END

entered? /h_

N : ~\ reallocate AUTHBKS & AUTHS |
___<TI)’# of authprs/;I_. storage spaces by inserting

entering ? a certain number of rows
—into AUTHS & AUTHBKS at
specified slphabetic

. N<the entering numberﬁrzm—— location
of authors>» AL3?

[update the index of BKAUTHSI—

hashing the location for
storing 1 Gk ewkering “'_;’store the address'of"TiTC‘

s linto BRAUTHS
check to see if the i th find the available !
N entering name has existed ' location in AUTHEBKS [OY;]
in the bucket storage vector
location?
Y N
found?

.—> find the address for
storing name expand one more

- 'ecolumn's storage

|space for AUTHBKS

store the name
into AUTHS _%

store document
number into
AUTHBKS (0Y;J)

I> AL3 2 »~ ;

store document number
into BKAUTHS

store name's address

b BKjPTHS store the name's
address( 0Y ) *

N / is the bucket)l;_______ into
"“‘< full? BKAUTHS ( BKNO;I)




Algorithm for

ADKTYS

Storing Keywords
initialige K

L= ‘EEEEE}:f'

62

Fifgure-A-1I1-2

yes

T

‘ﬁ?f

get the bucket
address for i th
keywords

L

no
equal to blank ?

N0/ 1># of keywords ™\
entered ? ,/[

entering keywords \—Y&S

7T

‘compare the i th entering

keywords with the

keywords which have the
same initizl letter as the

entering one

stored

4

into KYS({KY;)

store i th keywords

L

np the address of

Loy _one

available location

l

é "J=J+1
} r

¥

'search the availahle s
location in wvector KYE

torage
xs(k0Y;]

store document number

- w

store document number
into BKYNO [BKNO;I)

1store the index of i
th kevwords into

BKYNO (BKNO; 1)

2

after the i th

yeé
keywords has been stored,
is the bucket full?

|into KYPKS{KOY;J)

o
EQL/5>number of columns)rZEﬁ
\of KYPKS?

add one more column

for KYBKS

Store the index of i t

h ‘ N
keyword into BKYNO (BKNO;I)

-

insert KSPACE rows into KYS and KYEBKS

the inserting address starting at the
| 2address of i th keywords

update t

hucket

he starting location and
available storage location of the

——)Igpdate PKYNO
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Alporithm for Storine
Owner's Name

Fisure-4-1T-53

ADOWYN

initialize
iI=I+1I

€S
10/ I>number of \
owners entering?

yes is the owner's name

in the file?

store the index of

owner into
RKOENERS [PKkN0;I)




sleorithm for Storing

Text Information

ADTEX

concaten~trs the entering
text information to
TEXTS

4

concatenate the text index
(TEXTINDX (BKNO-1} +PTEX)
to TEXTINDX

essage for

the user

Figure-A-I1-4

64



Alrorithm for Fntering

the Readins List of a

Course

ADREADLIST Figure-A-ITI=5

enter the document numbers
of reading list

Lo}

get the index

of the course

entered

yes / is the enteriné\\\kgo
' course name in 12?3;;3;\\\
the file? essage

store the reading list
index numbers into
READLIST

3 N
message \\
for the useﬁ\ stop




Alporithm for Search
by author

BYAUTHOR ‘ Pigure-A-I1-6

¥
enter search
name
get the addresses of
names with the same

initial letter as the @

entering name

L

does the entering name match
yes with any of the names that no
have the same initial letter

carriage

return?

as the entering one ?

—_).’get the entering name's

document numbers

L

call PRINTOUT for
Printing the
document information

+




Algorifhm for

Search by Document Numbers

BYBOOKNUMBER]

//énter document
numbers

Call PRINTOUT

funetion

st}

67

Figure-A-II-7



Algorithm for Search

bv Kevwords

BYKEYWORD

FiFgure-A-I11-8

Carriage ves

return 9 /

nter to be searched
keywords

)

get the initial
letter of entering

keywords

)
get the addresses of
keywords with the same
initial letter as the.

il

check to see if
any of those match with
the entering one ¢

entering one

Ye

get the entering
— keywords document
number

load workspace
Ws i

no

not match
message

call printout
function

copy to be printed
document number from
workspace Ws+1

68



Alrorithm for Search

by Kevwords Number

no

BYKFYNUMBER

Initialize
k=0

L

enter keywords
number(s)

I}

get the number
of keywords
entering

k=k+1

K > number of
keywords

yes

entering?

69

Figure-i-11-9

load workspace Vs

get the document number

of k th keywords from

KYBKS array and concatenate

to the vector NLIST

1

copy to be vprinted

document number(s)
from workspace Ws+1

L

printout
reaquested informatio

\

stop
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Algorithm for

Garbage Collection Figure-A-II-10

| qC_OLLEC—E‘

get the size of

entering text information

T

- 4
is there any available storage

location for entering text
information

o - xbe

| ijessagé\\

S
get the deleted document
number from waiting list

Y

print document number |
collected message R

delete the collected
document number and
its text size from
waiting list --
TXWAIT & TXLENGTH load workspace Ws+1

for storing keywords
/1

insert the entering
text information into
TEXTS

call function ADATH
and ADOWN for storing

/message\ ynames and indes of

% | owners
" S




Alporithm for function
DEFINE & DFFAULT

DEFINE

Figure-A-I1-11

DEFAULT

a4

145, A4, and L50

define parameters--NA, NB NWS, NKB,
NC, MR, KSPACE, MKB, AUTHINDX,
SPACEINDX, STARTINDX, MBK, LS5, L15

COURSES, OWNERS, AL15, OL3, BL3,

71



) Algorithm for

funection INIKFL

INIKFL

'

initialize
KYS
KSTARTINDX
KYINDX
KYBKS
KMAX
BKNO
BKYNO

stop

T2

Figure-A-IT-12



Alporithm

for function

INITTIALIZE

INITIALIZR

|

to initialize
AUTHS, AUTHBKS, LETTERS,
TFXTS, TEXTINDX, BKAUTHS,
BKOWNERS, BKNO, READLIST,
ATH, MAX, KEY, OWNER,
TAB, AUTHINDX, TXWAIT,
DNO-

print out some instructions for
creating workspace

73

Figure-A-11-13
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Aleorithm for

Deleting a FifFure-A-I1144
Doeument )F
no
.yes to be deleted document has
DELETE more than one document stored?

j <
enter to he deleted
document number -'*jngEEZEE\&

concatenate deleting]
document number to load workspace Ws+1
WA
ii_ IT |
execute function DTKEY
get the length of the for deleting keywords
deletingz document text

information and concatenate
it to TXLENGTH

L

fet the author's index
number of the document

)

delete the document update the authors'
number from BKAUTHS “index number in BKAUTHS
and BKOWNERS array update the AUTHINDX vector

] update the author index
number in vector BA

ANO=0 AHO:AHO+1 ]Q
1
N0 / .NOY number of yes | delt_ate author's name by
AOEREnE AFEROBET moving the lower part of
il i the author's names in the
bucket area one position
| get the ANO th up :
author number :
~
: delete the document g W,
is_author number number from AUTHBKS

='ETC' number?
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Alrorithm for Deleting

Keywords
Fisure-A-I1-15
DTKEY

get the keywords number(s)
of*deleting document

; {>n deleti

5 KN > number of deleting \yes
document keywords ? //

______1 get the KN th keywords delete keywords by
‘number moving the lower

part of keywords in

is there only one - the bucket area one
document indexed by position up
KN th keywords? I . i

update keyword

delete document : {number in BKYNO
number from l
KYBKS update keyword

number in vector
{update m'nm:r BA

fkeywords
deleted

' message




Algorithm for Entering

a Bocument

FENTER

&

76

Figure-A-II-16

initialize

L

ead in a

g

0I=0T+1
store the 0I th
owner's name

-EEZistring=empty ?)} yes

get the first two
letters of the string

store the AI th
name into
ATH [AT;])

: 3{message\

.

4 0
_ is the first two
no two letters equals '
to T_, K_, A_, O_, K_
or EN ?
; N A | T
error
message
AI=AT +1

J€% is the entering line
over specified length %

into OWNER (013

are all the
necessary
information
l entered 7

="y

no yes

message for
executing STORE
or DISPLAY

error
message

concatenate this line
of text information
into TEX

| K

I
error
message

KI=KI+1

store the KI th
keywords_into
KEY[KI;)




AlrForithm for entering a

NEWCOURSE name

| NEWCOURSE

enter course

name

L

concatenate to

COURSES

increase number of
courses in the file

by one

message

Fignre-A-II-17

17



Algorithm for entering

a new owner's name

NFEWOWNER

enter new owner's

name

i
concatenate to

owners

increase number of

owners in the file

by one

message

Fifure-A-II-18

T8
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"Algorithm for nrint out the

file in alohabetical order

of anthors

Figure-A-11-19

ORDAUTHS
P =1
P=P+1|
"°(P > size of AUTHINDY }/"es
get the author's addresses D=D+1
in the P th bucket of '
AUTHS

J{ no / D> number of zuthors\YeS
get the author's names in the bucket ?

from the above addresses

i get the document
transform the author's ' numbers by the
name into a vector of sequence of
numbers author's name

call SORT functii;
using index sorting
to sort the numbers
print out

—;1L- , document

D=0

call function
2 PRINTQUT to

information
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Alporithm for nrint out

sorted kevwords and

document number cross
references Figure-A-I11-20

L es
29 p»size of KYINDX 971——{-5‘&)9 )

get the keywords addresses
from p th bucket in KYS

|

transform the keywords in

the bucket into numbers

L

call so;t function using

index sort to sort numbers

| Yﬂs( D > number of keywords \ p,
in the bucket ? . printout the smallest

f— keywords, keywords
get the smallest

number, and document

keywords address number of the keywords

in the bucket




Algorithm for function
PRINTOUT

PRINTOUT

81

Figure-A-I1-21

| I> number of document
"9\ to be printed? ves

document author

get the index of i th

)

print out authors
of i th document

)

get the index of
i th document

text
_l

rint out text of
Cob i th document

get the index of
i th document
owner

P

rint out owner
of i th document

-
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Algorithm for search

reading list of 2 course

Figure-A=I1-22

READINGS

get the index of
entering course

no

< :
?/error
essage
3

get the document
number from
READLIST

call printout M stop
function to -
printout the
reading list




Algorithm for

sorting

by index

SORT

NUM = NUMBER

initialize

Fipgure=-A-11-23

=

_yes
fow in NUM ? //

is there any mor;\\ no

S |

pick up the smallest
row from NUM

U

Concatenate the index of
smallest row in NUM to

ORDX

l

delete the samllest
row in NUM

1

delete the index of

ston

smallest row in IDX

83



AlForithm for retting

the seauence of

daocument numbers

SONC

D=0

)

DS é— L DNO

l

delete document numbers,
that are in the waiting
list, from DS

4
NLISTé&, DS

N
call PRINTOUT

funetion

Pigure-£-11-24
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Algorithm for
function STORE

STORF

L

increase the current
document number by

one

call function
ADATH
ADTEX

ADOWN

|

save Ws

R

Access keywords

file in Ws+1

l

call function ADKEYS
to store keywords

L

save Ws+1

stop

85

Figure-A-11-25



Alporithm for
function SYSGEN

SYSGEN

S&S + 2

print out the instructions
for creating workspaces,
function grouvs, and

getting data base

stop

Fipgure-A-I1-26

86



Alrorithm for creating

the library named

FUNCTIONS

enter all the system's

program functions in

worksvace FUNCTIONS

|

create Groups for

copying into

other workspace

L

save into the

library

Fipgure=-4A=27
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Alcorithm for

System Initialization

start

load FUNCTIONS
from library

4

name the workspace

4

execute SYSGEN i

U

as FNS

b create workspace Ws

 for records of authors,
owners, text information,
~groups and functions

4

define the value

of each parameter

i’

cre2te workspace Ws+1 for
the records of keywords

[ done

88

Figure-i=-11-78
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D. List of Groups and Functions (see Figure-III-4 and 1list of

programs)

JGRPS
CREATION1 CREATION?2 DATA1 DATA?2 nyrp1
DUMP?2 INrri INIT?2 KVARS KWS PTA | FETRPTIFVE]
RETRIEVE?

YJGRP CREATION1
ENTER ADATH ADOWN  ADTEX  STORE DISPLAY

JGRP CREATION?2

ADKEYS
JGRP DATA1 :
AL15 AUTHBKS AUTHINDX : AUTES BFAUTPS RYOWMFRS
COURSES DNO LETTERS L5 L50 NC M4 NESs
OWNERS READLIST STARTINDX TFXTIPDX
TEXTS TXWAIT S
JGRP DATA2
KSTARTINDX KYBKS KYINDX KYS LETTERS Lu5 s
JGRP DUMP1

PRINTOUT SQNc

JGRP DUMP2
ORDKWS SORT

JGRP INIT1
DEFAULT DEFINE INITIALIZF
JGRP INIT2
INIKFL
JGRP KVARS
NKB KSPACE NB MKB Lu5s LETTERS MRFK S
JGRP KWS
KEY KI BKNO
JGRP PTA
ORDAUTHS SORT PRINTOUT

JGRP RETRIEVE1
BYAUTHOR PRINTOUT BYBOOKNUMRER RFADINGS

JGRP RETRIEVE?2
BYKEYWORD BYKEYNUMBER PRINTOUT



)FNS
ADATH ADKEYS ADOWN ADREADLIST ADTEX
BYBOOKNUMBER BYKEYNUMBER BYKEYWORD
DEFAULT DEFINE DELETE DISPLAY DTKEY  ENTER
INITITALIZE NEWCOURSE NEWOWNER
ORDKWS PRINTOUT READINGS SORT
STORE SYSGEN

YVARS

90

RYAUTPOR
COLLECT
INTKFL
ORDAUTHS
sQrc



Cuu]

(1]

[2]

[3]

[u]

[s]

(6]

[71]

(8]

[9]

[10]
[11]
[12]
[13]
[1y4]
[15]
[16]
[17]
(18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]
[u1]
(u2]
[u3]

(uy]

21

£tnl
V ADATH ;I ;J:P:Y;X:2:XY:;0Y;SP; TEM
I+o0
MRA : T+«I+1
+(I>AI)/AEND
J+1
+((I>AL3-1)A(AL3<AI))/FORTHA
+(1=P<«LETTERS\ATH[ T :1])/BLANK
Y<«AUTHINDX[P]
X«STARTINDXL[P]
Z+«STARTINDX[P+1]
XY+«(X-1)+1(Y-X)
+(020Y<«(AUTHS(XY;1A.=ATH[I;]1)/XY)/ETROD
AUTHS[LY ; J«ATHII ;]
AUTHINDX[Pl«Y+1
AUTHEBKS[Y;1]+BKNO
BKAUTHS[BKNO ;I]«Y
+{(Z=1+Y) /REALOCAT
+MRA
FORTHA :BKAUTHS[BKNO ;AL3]1«NA
+MRA
ETROD:+(AUTHBKS[OY ;J1=0) /STABNO
JeJ+1
+(J>MAX) /AKOVF
+ETROD
STABNO : AUTHBKSLOY 3 JJ+BKNO
+(I>AL3) /FORTHA
BRAUTHS[BKNO ;I1+0Y
+MRA
AKOVF:AUTHBKS+((MAXp1),0)\AUTHRKS
MAX«MAX+1
+ETROD
REFALOCAT: V+pAUTHS
SP+SPACEINDX[P]
TEM+(Y¥p1),(SPp0),((V[11-Y)p1)
AUTHBKS<TEM\[1] AUTHBKS
AUTHS<«TEM\[1] AUTHS
STARTINDXL (1 (28-P))+Pl«STARTINDX[(1(28-P))+P1+SP
AUTHINDX[(1(28-P))+P)«AUTHINDX[ (. (28-P))+P]1+SP
NA<NA+SP
BXAUTHS+BKAUTHS+(BKAUTHS>Y )xSP
+MRA
AEND: YAUTHOR''S NAME HAS BEEN STORED!
+0
BLANK:"THERE IS NO AUTFOR FOR DOCUMENT ' 3;BKNO
v
v



Cuu]

(1]
[2]
[3]
[u]
(5]
[6]
[71]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
(18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
(371
[38]
[39]
[u0]
[41]
[42]
[43]

Cuu]

92

VADKEYS
[Nl '

V ADKEYS;I;J;KP;KY;KX;KZ ;KXY 3;KOY; TEM KPPV
I+0

KSTAR: I+«T+1
+(I>KI)/KEND
J+1
+(1=KP«LETTERS\KEY[I;11)/KBLANK
KY<«KYINDX[KP]
KX<«KSTARTINDX[KP]
KZ+«KSTARTINDX[KP+11]
KXY«(KX-1)+1(KY-KX)
+(0=2pKO0Y«(KYS[KXY;IA.=KEY[I;]1)/KXY)/KETROD
KYS[KY; 1«KEY[T ;]
KYINDX[KP]«KY+1
KYBKSLKY:11+RBKNO
BKYFOLBENO ;T1+KY
+(KZ=14+KY) /KALOCAT
+XSTAR

KETROD :>(KYBKS[KOY ;J]1=0) /STKNO
JeJ+1
+(J>KMAX)/KOVF
+XETROD

STKNO:KYBKSLKOY ; J1«BENO
BKYNO[BKNO;I1+KOY
+KSTAR

KOVF:KYBKS+( (KMAXp1),0)\KYBKS
KMAX«KMAX+1
+KETROD

KALOCAT:V<«pKYS
TEM«(KYp1), (KSPACEp0),((V[11-K¥)p1)
KYBKS<«TEM\[1] KYBKS
KYS<TEM\[1] KYS
KPP«KP+1(28-KP)
KSTARTINDX(KPPl+«KSTARTINDX[KPPl+KSPACE
KYINDX[KPP]«KYINDX[KPP)+KSPACE
BEKYNO<+BKYNO+(BKYNO>KY)xKSPACF
+XSTAR

KEND:'XEY WORDS HAVE REEN STORED!
10
40

KBLANK:'THERE IS NO KEY WORD FOR DOCUMERT ' ;BKNO
"ENTER: )SAVE W';S5+1
! FOR ENTERING ANOTHER DOCUMENT TYPF:!
' 1:)LOAD W':5
' 2: ENTER!

v
v
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VADOWN
(101 (O]
Vv ADOWN;I;OTH
[1] I+0

[2] AGN:I«I+1

3] +(I>0I)/FSH

[u] +(0=pOTH«+(OWNERSA.=OWNER[I ;1) /\NWS) /WRN
(51 BKOWNERS[BKNO ;IT]«0TH

[6] +AGN
[7] FSE:'NAME OF OWNER HAS REEN STORED!
[8] +0 _
(9] WRN:OWNER[I;];' IS A WRONG NAME, PLFASF SEF YOUR MAPAG
ER?
v
[10] V¥
VADREADLIST
12l EM)

V ADREADLIST;CSNO;CS:LIST

(1] "ENTER THE COURSE NUMBER:'!

[2] CSNO<«["

[3] 'ENTER THE BOOX NUMBER(S)!

Cu] LIST+,0

[51] +(0=pCS«(COURSESA.=CSNO) /ANC) /NOTIN

6] READLISTLCS;1PLIST]«LIST

[71] '"THE READIRKG LIST FOR ';CSNO;' HAS BEEN ENTERED'
[8] ‘ENTER: )SAVE W';S

[9] +0
[10] NOTIN:'THE ENTERED COURSE NUMBER IS NOT IN W':S
v .
f11] v
VADTEX
[u] [0l
Vv ADTEX

[1] PEXTS+TEXTS ,TEX
[2] TEXTINDX+TEXTINDX ,( TEXTINDX[BKNO-11+pTEX)
[3] 'TEXT INFORMATION HAS BEEN STORED!

v

[s] v



VBYAUTHOR

(181 (D]
V BYAUTHOR :AH:AP;AY ;AX;AXY;AOY ; TEM

[1] NAME:'"ENTER NAME:!
[2] AR«
[3] +0x10=pAH
(4] AH<«AL15+AK
[51] AP«LETTERS1X1+14+AH
6] AY+«AUTHINDX[AP]
[71] AX+STARTINDX[AP]
(8] AXY<(AX-1)Y+1(AY-4X)
[a] +(0=pA0Y+(AUTHSLAXY;1A,=AH) /AXY)/NOATF
[10] TEM<AUTHBKS[AOY;]
[11] TEM<«((pTEM)(2])pTEM
[12] NLIST«(0=TEM)/TEM
[13] NLIST+,NLIST
[i14] PRINTOUT
[15] =NAME
[16] NOATH:AH;' IS NOT IN W';S
[17] -+NAME

v
(181 vV
VBYBOOXNUMBER
(4. (0]

Vv BYBOOKXNUMBER
11 "ENTER DOCUMENT NUMBER(S)!
[2] NLIST+,0
[3] PRINTOUT
v
[u] v

94
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VBY
v
VBYKEYNUMBER
[16] (i1]
V BYKEYNUMBER ;KYNOS ;J ;X ;KYLIST;NST
(1] NLIST+10
[2] K+0
[3] '"FNTER KEY WORDS NUMBER(S)'
(4] kKynos«,n
[51] J«pKYNOS
[6] KEYS:K<«K+1
[7] +(K>J) /0K
(8] KYLIST«KYBKS[KYNOS[K];]
[9] NLIST«NLIST ,VST«(0=KYLIST)/KYLIST
[10] -+KEYS
[11] OK:'ENTER: 1:)SAVE W';S+1
[12] ! 2:)LOAD W';S
[13] ¢ 3:)COPY FNS PRINTOUT!
1] 4:)COPY W';S+1;"' NLIST!
(151 ! S: PRINTOUT'
v
[16] ©
VBYKEYWORD
[22] [0O]
VY BYKEYWORD ;STR:P:Y:X:XY;0Y;TEM; X1
[1] PHRASE:'ENTER KEY WORD(S):'
[2] STR«[
[3] +0x10=pSTR -
(4] STR«Lu4S+STR
[s] P«LETTERS1X1+14+STR
(6] Y«XYINDX[P]
(73] X+KSTARTINDX[P]
[8] XY+(X-1)+1(Y-X)
[9] +(0=p0Y«(KYS[XY;1A.=STR)/XY)/NOKY
[10] TEM<«KYBKS[OY:]
[11] ZTEM«((pTEM)[2]1)pTEM
(12] NLIST«p 0=TEM)/TEM
[13] 'XEY WORDS FOUND TYPE:'
Cis] 1 SAVE W';S+1
151 ! 2:)LOAD W';S
Cie] ! 3:)COPY FNS PRINTOUT®
(171 4:)COPY W'";S+13;" NLIST!
18] 5: PRINTOUT'®
[19] =0
[20] NOKY:STR;' IS NOT IN W';S+1
[21] +PHRASE
v
[22] v



[20]

[1]
[2]
[3]
Cu]
[s]
L6l
£71
[8]

C9]

(10]
[11]
[12]
[13]
[1y]
[15]
[16]
[171]
[18])

v
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VCOLLECT

(o]

COLLECT ;LN ;LS ; TEM

LN+pTEX

+(0=pLS«(TXLENGTH2LN) /\pTXLENGTF) /NOAV

BKNO«TXWAITLLS[11]]

'DOCUMENT NO.';BKNO

TXLENGTHLLS[1]]«0

TXLENGTR«(TXLENGTH=0) /TXLENGTHR

PXWAIT«(TXWATT=TXWAIT[LS(1]]) /TXWAIT

?EM+TEXTINDX[BKNO-1]+1(TEXTINDX[BXNO]-TEXTINDI[BFFO-i
)

TEXTS[TEM]+0 TEM)+TEX

'TEXT INFORMATION HAS BEEN STORED?

ADATH

ADOWR

*ENTER: "

! 1:)SAVE W';S

' 2:)LOAD W';S5+1

! 3:)COPY W';S;' KNWS!
' 4: ADKEYS!

+0 .

[19] NOAV:'NO STORAGE LOCATION AVAILABLE, ERTFR:STORE!

[20]

v

v



[26]

[1]
2]
3]
[ul
[s]
[e]
[7]
[8]
[9]

[10]

[11]
[12]
[13]
[14]
C15]
[16]

[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
v
[26]

31

VDEFAULT

(ol

DEFAULT

HA+«129

NB+100

NHS<+5

NKB+132

NC+1

NR<10

KSPACE+«4

MKB<«8

AUTHINDX+ 1 2 5 15 23 28 31 35 40 49 51 54 60
65 75 78 80 86 88 94 106 110 112 114 122 124
126 128

SPACEINDX+~ 0 3 10 8 5 3 4 5 9 2 3 6 5 10 3 2
6 26 12 4 2 28 2 2 2

STARTINDX«AUTHINDX

MBK<+U4

L5+5

L15«10

COURSES«(NC,L5)p 'DUMMY "

OWNERS+(NWS,L15)p 'FISHER HANKLY WALLENTINFRREWE
R CALHOURN '

AL15+«15

OL3+3

AL3+3

BL3«3

LuiS+ys

Abjely

'REDEFINE PARAMETER(S) AS NEEDED'

YENTER: INITIALIZE!

L50+«65

v



1]

L0l 98
DEFINE 7
"TYPE IN THE ESTIMATED TOTAL NUMBER OF AUTHORS TO BE STORED IN

CH'3S3' i NAY

(2]
(31

(u]
£s]
(6]
(71
(8]
[9]

[10]
[11]
[12]
[13]

[1u]
[15]
[16]
[17]

[18]
[19]

[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]

[38]
[39]
[40]
[y1]
[u2]
[43]
[uu]
[u5]
[u6]
v
[u47]

NA<(]
'ENTE'}E‘ THI;? ESTITHATED TOTAL NUMBER OF DOCUMENTS TO BE STORFD IN
7' ;5;':NB '

NB+(]

‘ENTER THE TOTAL NUMBER OF OWNERS:NWS'

NWS+[]

"ENTER THE MAXIMUM NUMBER OF KEYWORDS TO IN I/';S;' : NKB!
NXB+(

"ENTER THE NUMBER OF COURSES TO BE USED FOR SEARCH READING LIST
e

Ne<«[d _
"ENTER THE MAXIMUM NUMBER OF READING LIST FOR A COURSE : NR'!

NR+[] '

YENTER THE MAXIMUM RNUMBER OF AVAILABLE STORAGE LOCATIONS FOR KE

YWORDS WITH THE SAME INITIAL LETTER:KSPACE!

KSPACE+[]

'"ENTER THE MAXIMUM NUMBFR OF DESCRIPTORS FOR A DOCUMENT: MKB!'

MXB<[]

"ENTER THE 27 VALUES FOR AUTHOR INDEX STARTING LOCATIOFN OF EACH
LETTER : AUTHINDX!

AUTHINDX+([]

"ENTER THE ESTIMATED MAXIMUM NUMBER OF DOCUMENTS ALLOWED FOR A

KEYWORDS :MMBK !

-MBK+{]

'‘ENTER THE VALUES OF AUTHINDX[I+11-AUTHINDX[I]:SPACEINDX'
SPACEINDX+[]

‘ENTER THE LENGTH OF COURSE IDENTIFICATION :L5!
Ls<+[]

"ENTER THE LENGTH OF THE OWFNER''S NAME:L15'
L15+0

"ENTER THE LIST OF COURSES:COURSES"
COURSES+(NC,L5)p[

'ENTER THE LIST OF OWNER''S NAME :0WNERS'
OWNERS+(NWS,L15)p[ ,

"ENTER THE LENGTH OF AUTHOR'' NAME:AL15'

AL15+]]
"ENTER THE MAXIMUM NUMBER OF AUTHORS FOR A DOCUMENT:AL3'
AL 3«0
'ENTER THE MAXIMUM NUMBER OF OWEERS FOR A DOCUMENT:0L3!
0L3+<[

'ENTER THE INITIAL VALUE OF THE NUMBER OF DOCUMENTS ALLOWED FOR
A AUTHOR:BL3'

BL3+[]

"ENTER THE MAXIMUM LENGTH OF A DESCRIPTOR:Lus'

Lus<0

YTHE MAXIMU!M NUMBER OF AUTHORS FOR A DOCUMENT :44°!
Au+[]

"ENTER THE LENGTH OF A LINE OF TEXT INFORMATION :L50!'
L50+[]

STARTINDX+«AUTHINDX

INITIALIZE

v



{33]

v
1]
[2]
(3]
[4]
[51]
(6]
£71]
(8]
[9]
[10]
[11]
[12]
[13]
[1u4]
[15]
[16]
[17]
(18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
v

[33]

93

VDELETE

[0l
DELETE ;BA ;ANO ; AU ; MOV

BGND:"ENTER TO BE DELETED DOCUMENT:'

DTNO<0
+(0=DTNO) /O
TXWAIT«TXVAIT,DTNO
TXLENGTH+«TXLENGTH, TEXTINDX[DTNO]1-TEXTINDX[DTNO-1]
BA+(BKAUTHS[DTNO; 1=20) /BKAUTHS[DTNO ;]
BKAUTHS[DTNO; ]+0
BKOWNERS[DTNO ;1«0
ANO+0
H:ANO<ANO+1
>(ANO>pBA) /MESG
AU<BALANO]
+(AU=NA)/H
+((+/(AUTHBKS[AU;120))=1)/DTAH
AUTHBESLAU ; AUTHBKSL AU ; J1DTNO]+«0
+H
DTAH:P<LETTERSV\AUTHS[ AU ;1]
MOV<(AU-1)+\ (AUTHINDX[P]-AU)
AUTHSL MOV ; J«AUTHSL 1+HOV; ]
AUTHBKSLAU; ]+«0
AUTHBKS[ MOV ; 1«AUTHBKS[ 1+M0V ;]
BKAUTHS+BKAUTHS-((BKAUTHS>AU)A(BKAUTHS<AUTHINDX[P]))
BA«BA-((BA>AU)A(BA<AUTHINDX[P]))
AUTHINDX[ Pl«AUTHINDX[P]-1
+H

MESG:'AUTHOR(S) DELETED!

YENTER:"

' 1:)SAVE W';S

2:)LOAD ' ;5+1

3: )COPY FNS DTKEY'
4: )YCOPY W':;5;' DTNO!
5: )DTKEY!

<



£5)

1]
2]
[3]
C4]

[5]

[21]

(1]
(2]
(3]
Cu]
[(s]
(6]
£7]
(8]
(9]

v

VDISPLAY
£ail

DISPLAY
ATH[ VAT ;]
TEX
OWNER[\0I;]
EKEY[1XI ;]

v

VOTKEY

[0l

DTKEY ; KA ;KN ; KU ;KMOV
KA<(BKYNO[LDTNO; 120) /BKYNOLDTNO; ]
BEYNOLDTNO; ]J+0

KN<0
K:KN<KN+1

+(XN>pKA) /KSG

KU<KALKN]
>{(+/(XYBKS[KU;1=0))=1)/KDT
KYBKS[KU;KYBKSLKU; 12DTRO]+0
+K

[10] XDT:P«LETTERS\KYS[CKU ;1]

[11]
[12]
[13]
[1u]
[15]
[16]
[171]
(18]
[19]
[20]

[21]

v

KMOV+(KU-1)+ 1\ (KYINDXLP]-KU)
KYSLKMOV 3 1«KYS[1+KMOV; ]

KYBKS[KU; 1«0

KYBKSLKMOV ; J«KYBKSLXMOV+1:]
BKYNO+BKYNO-((BKYVNO>KU)A(BKYNO<KYINDX[P]))
KA<KA-((KA>KU)A(KA<KYINDX[CP]))
KEYINDX[Pl+«KYINDX[P]-1

+K
KSG:'KEY WORD(S) DELETED'

YENTER: )SAVE W';S5+1

v
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v
[1]
[2]
£3]
[u]
(5]
(6]
£7]
[8]
[a]
f10]

f11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]

[26]
[27]
[28]
{29]

[30]
[31]

[32]
[33]
[34]
[35]
v
[36]
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[0l

ENTER;HED ; STR 3 HEDS
MORE : HEDS+10

AI«QI+KI+0

TEX+10
READIN:'ENTER ONE LINE PLEASE!
STR+("

+0x10=pSTR

HED<«24+STR

HEDS<«HEDS ,1+HED
+(TABA,=HED) /A1,4A2 ,A3,A0,FINISHENTER

'ERROR :INPUT PROCEDURE WAS IMPROPER, CORRECT THE ABOVE LINE
BY RETYPING THE RIGHT STRING'

+READIN
A1:AT«AT+1

ATHLAI ; 1«AL154(2+STR)

+READIN

A2:+(L50<(pSTR)-2)/0OVERS0
PEX<TEX,L504(2+STR)
+READIN

A3:KIT+KI+1

KEYLKI ; J+L454(24STR)
>READIN

A0:0I+0I+1

+(0I>0L3) /TOOMANY
OWNERLOI 3 1«L154(2+STR)
-,

Toggﬁgif'roo MANY OWHNER''S NAME WERE ENTERED, THE SYSTEM ONLY
STORE THE FIRST ';0L3;' OWNERS'
0I+0I-1
+READIN

FINISHENTER :»((+/("ATKOE'eHEDS))<5) /ERR

'"THE DATA WERE SUCCESSFULLY ENTERED,IF YOU WANT TO CHECK TYP
ING ERROR TYPE DISPLAY,OTHERIWEISE TYPE STORE'

=+0
ERR :"IMPROPER ENTERING PROCEDURE, CONSULT YOUR MANAGER FOR PR
OPER ENTERING PROCEDURE'

=0
OVERSO0:'TEXT INFORMATION OVER ' ;L50:' CHARACTERS ,TYPE AGAIN'
STR+M

+A2

v



[8]

[1]
2]
[3]
Cul
[51]
[6]
[7]

[8]

£31]

£1]

[2]

[3]

[u4]

(5]

[e]

[7]

N

3]

[10]
[11]
[12]
£13}
[1u]
C15]
[16]
[171]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
f25]
[26]
[27]
[28]
[29]
[30]

[31]

VINIKFL

[0l
INIKFL ‘
KYS«(NKB,Lu5)p"' !

KSTARTINDX+1,({((127)xKSPACE)+1)-KSPACE)+1

KYINDX«1,KSTARTINDX[ (127)+1]+1
KYBKS«<{(NKB ,MBK)p0

KMAX<+MBK

BENO+1

BKYNO«(NKB,MKB)pO

v

VINITIALIZE

(o3

INITIALIZE
AUTHS+(NA,AL15)p"' "
AUTHS[NA ;J«AL154'ETC!
AUTHBEKS«(NA,BL3)p0
LETTERS+' ABCDEFGHIJELMNOPQRSTUVHXYZ!
TEXTS+10

TEXTS<,TEXTS

TEXTINDX+0
TEXTINDX<,TEXTINDX
BKAUTHS«(NB,AL3)p0
BKOWNERS+(NB,0L3)pO0
BKNO+1

READLIST+«(NC,NR)pO
ATH«(Au ,AL15)p" ! *
MAX<+BL3

KEY«(MKB,Lu5)p' !
OWNER<(OL3,L15)p"' !

TAB+ 5 2 p'A_T_K_O_EN!
AUTHINDX«1,AUPHINDX[(127)+1]+1
TXWAIT+ ,TXLENGTH«,10
DNO+1

'"PYPE ;!

! 1:)YERASE INIT1!
2:)SAVE W':S

3: )CLEAR'

4:)WSID W':S+1
5:)YCOPY FNS INIT2!
6:)COPY HW';5;"' KVARS!
7: INIKFL'

8:)ERASE INIKFL'

9: )SAVE W':;5+1

- - = w a = - -

<
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(8]

(1]
£21
£3]
fu]
£5]
(6]
[71]

[8]

7]

1]
[2]
[3]
[4]
[s1]
(el

[71

- VNEWCOURSE

("l

NEWCOURSE ; HEWCS

'ENTER COURSFE NAME:!
NEWCS+L5+M
COURSES+«COURSFES,[1] NFWCS
He«lC+1
READLIST«READPLIS™T,[1] NPpo
"NEW COURSE WAS ENTERED!
'"ENTER: )SAVE W';S

v

VNEWOWRER

[l

IIEVOWIER 3 NWO

"ENTFR NEW OWFNER''S NAMF!
NHO«L15+M

OWNERS<OWNERS,[1] NWO
NWS«+NHS+1

'NEY OWHER HAS BFEN ENTERED?!
"ENTFR: )SAVE W';S

v
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VORDAUTHS

(291 ([0O]

V ORDAUTHS ;CHRS ;Y ;X:XY;IX3D;5%3L; NUMBER ;P ;TEM;NLIST
[1] 10p' '";'LIST OF AUTHORS IN ALPHABETICAL ORDER:'
[2] 10
L3l P+1
[4] CHRS+' .,-ABCDEFGHIJKLMIOPQRSTUVWXYZ"
[5]1 NEXT:P<«P+1
[6] +(P>pAUTHINDX) /0
£71] Y«AUTHRINDX[P]
[81] X«STARTINDX(P]
[9] X¥«(X-1)+1(Y-X)
[10] IX«(AUTHS[XY;1lv.=AL15+' ')/XY
{11] D<o .
[12] IX<«(IX=NA)/IX
[13] &8Z+pIX
[1u] L<«AL1S
[15] NUMBER+(SZ,AL15)p0
[16] INC:D+D+1
[17] +(D>5Z)/SRT
(18] NUMBER[D;]<«CHRS\AUTHSLIX[D1;14L15]

191 =»INC
[20] SRT:S50RT
[21] D<o

[22] MRE:D<D+1

[23] ~=+(D>SZ)/NEXT

[24])] TEM«AUTHBKSLIXLORDXLD]];]
[25] NLIST«,(0=TEM)/TEM

[26] PRINTOUT

[27] »MRE

[29]
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VORDKNS
[27]1 (O]
V ORDKWS;CHRS;P;X;Y:; XY ;IX:5Z3L;NUMBER ;D;TH;TEM
[1] 10p' '3 'LIST OF KEY WORDS AND DOCUMENT NUMBER(S) CROSS RE}

ERENCES : !
[2] 10
[3] CHRS<' ,,-ABCDEFGHIJKLMNOPQRSTUVHXYZ'
[4] Pe1l

[5] HNEXT:P<«P+1

[s] +(P>pKYINDX) /0

[71 Y<«KYINDX[P]

[8] X«KSTARTINDX[P]

[9] XY+«(X-1)+1(Y-X)

[10] IX+(KYS[CXY3;1lv.=Lus54+' ')/XY
[11] SZ<pIX

[12] L<Lu5-1

[13] NUMBER«(SZ,L)p0

[14] D<o

[15] ICR:D<D+1

[16]1] -+(D>SZ)/SRT

[17] NUMBER[D;]+«CHRS1KYSLIX[D];1+1L]

[18]1 =ICR
[19] SRT:SORT
[20] D<o

[21] MRE:D+«D+1
[22] +(D>5Z)/NEXT
[23] THRH«IX[ORDX(D]]
[24] TEM+«KYBKS[TH:]
£25] 'NO. ';TH3;": ';KYS[TH;]1;15p'-';(TEM=0)/TEM
(261 -—MRE
v
[27] ©



[161]

[1]
[2]
[a]
Cu]
[51]
[6]
7]
(8]
[9]
[10]
[11]
[121
[13]
[14]
[15]

(18]

[9l

[1]
[2]
3]
[u]
(5]
L6]
£71]
(8]

L9]

YPRINTOUT

v

v

v

(03] ,

PRINTOUT ;T ;N;BN;ATHN,;PT;PJ; LGTH;0NR
I+0

N«plNLIST

PMOER :+(ll<I+I+1)/0

BN+NLISTLI]

10

'DOCUMENT NO. ;BN
JATHN+( 0=BKAUTHS( BN ;1) /BKAUTHS( BN ;]
AUTHSLATHN; ]

PI<TEXTINDX[(BN]
PJ<«TEXTINDX(BN-11]

LGTH«p TEM«TEXTS[PJ+\(PI-PJ)]
((LGTH+L50) ,L50)p TEH
ONR+(0=BKOWNERS[ BN ;1) /BROWNERSLBN ;]
"OWNER:' ;OWNERS[ONR ;]

+PMOER

v

VREADINGS

ol

READINGS ;CS 3 J 3 TEM

'ENTER COURSE NUMBER:!

C5«L5M

+(0=pJ<(COURSESA.=CS) /\NC)/NOCS
TEM<«READLISTLJ; ]
NLIST«,(0=TEM«<((pTEM)(2])pTEM) /TEH
PRINTOUT

=+0

NoC5:€S; ' READING LIST IS NOT IN W';S

v

106



VSORT
[25] (03] '
V SORT;IDX;NUM;J;M;V1;V2;KK; XY B;0E;IDX
(1] NUM<NUMBER
[2] ORDX+0pIDX«\(plNUMBER)(1]
[3] FH:»(0x2M«(plUIf)L1]) /0
Cu] J1
[5] B«NUM[1:]1
[6] AJ:Jd«J+1
[71] +(J>M) /ONE
L8] Vi1+B<RUM[J; ]
[9] Ve<NUMLJ; 1<B
[10] KK<«X+Y<«0
[11] CC:KX<«KK+1
[12] -+(KX>L)/OR
[13] X<X+V1[KK]Ix2xL-KX
[i14] Y«Y+V2[XK]1x2*xL-KK
[15]1 =CC
[16] OR:+(X<Y) /BONE
[17] -~»AJ
[18] BONE:B<«NUM[J;]
[19]1 -Ad
[20] ONE:0E<«NUMA.=B
[21] ORDX<«ORDX,0E/IDX
[(22] NUM<(~0E)/[1] RUM
[23] IDX«(~0E)/IDX

[24] -»PH
v
[25] V¢
vsene
(111 (O]
V SQNC;D5;DN ;D
[1] D+0

[2] DS+ DNO
[3] DS+(DS=21) /DS
[u] DN<«pPXWAIT
[5] AGN:D«D+1
[6] +(D>DN) /NMR
£71] DS«(DS=TXWAITLD])/DS
[8] +AGN
(9] NMR:NLIST+,DS
[10]1 PRINTOUT

v
[11] ©
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VSTORE

(111 [0O2J

vV STORE
[1] DNO<«DNO+1
[2] BKNO<DNO
[3] '"DOCUMENT NO. ' ;BKNO
[u] ADATH
[5] ADTEX
[s6] ADOWN
(7] "ENTER:)SAVE W';S

[8] ! YLOAD W'3;5+1
[9] ' YCOPY W';S;"' KWS!'
[10] ! ADKEYS!

v

[11] v



109

v
[Nl
vV SYSGER
[1] S+5+2
[2] VTHE SYSGEN PROCEDURF CRFATES TFREE WORKXSPACES !
[3] 10

[u] ' 1)----FNS5----CONTAINS RACKUP COPIES OF ALJL GPOUPS A
ND FUNCTIONS?!

[5] ' 2)----W'"3;58;"'"----CONTAINS AUTFORP, TFXT, AND PFADING
LIST DATA BASES!

[6] u 3)----F":5+1;"'----CONTATNS FKEYWORD DATA RASE!

(71 10 ;

[8] 10

[a] YADDITIONAL DATARASE WORKSPACF PAIRS MAY ALSO RF (PFATFD(T
HAT IS W';5+2;"' AND '";'"B':5+3;"' )!

f10] o0

[11] 'SYSGERN ALSO INITIALIZES THE DATARASES IF DFSIRFD!

[12] 0

£13] 0

[i14] 'PHE FUNCTIONS GROUPS ARE:!

[15] 0

[16]1 ! INIT1~-mmeeu= INITITALIZATION FUNCTIOFNS FOR W';S;' (0
R H'";:85+2;' ETC)!

[17] 10 :

[18] RETRIEVE1----RETRIEVE-BY-AUTHOR, RPETRIEVE-BY-ROOKIU
MBER, AND RETRIEVE-RY-READINGLIST, FOR W';S

191 o0

[20] ! DUMPl == o DISPLAY DATA BASF, FOP W':S

[21] 0 :

Ezz% ' CREATION1----INFORMATION INPUT FUPCTIONS, FOR P';8

23 10
C24] ¢ INIT2-=mmmeen INITITALIZATION FUPCTIOPS FOP, K';S+1;!
(OR W';5+33;', ETC)!

[25] 0

[26] RETRIEVE2----RETRIFVF-BY-KEYWORD, RFTRIFVF-RY-FEYPN
RDNUMBER, FOR W':;S+1

£27] 0

28] ! DUMP2==eeee—- DISPLAY KEYWORD DATARASF, FOP W';5+1

£29]1 0

[30] CREATION2----INFORMATION FUNCTIONS FOP I':;S5+1

[31] o0

[32] 0 .

[33] 'THE DATABASE GROUPS ARE:"

[34] 0

[35] ! DATA1-==evceeu- MUST BE IN W':S

[36] ! DATA2 =cecece-- MUST BF IN W';S+1

[37] KWS-=-eeemux MUST RE IN BOTF W';5;' AND W':;S+1;:'(IN

W';5+1;', IT MUST BE COPIED FROM W';5;' )!
'

[38] KVARS====eccecmmecccemmacaaane DITTO!



{39]
[uo0]
[41]
Cu2]

[u3]

Cuyl
fus?

[us]
[u7]
[ua]

[y9]
[50]
[51]
v
[52]
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CREATFE AN INITIAL

GET FURCTIONS OR T

DELETF FUPCTIOPS?
USE OTHER DATA (S=

USF OTFFP DATA (S=
SAVE PS(S=';S5;' OF

LOAD PS(S='3;5;"' OR

10

"INSTRUCTIONS --USE ANY OF THE FOLLOWING AS NFFDFD:!

10

' IWSID WV 383 Vmir s s i o 70

W':5

! YCOPY FNS GROUPNAME ====-ee==- TO

NITIALIZED DATA!

L YERASE GROUPNAME=-=======o-- --T0
' )COPY NUMBER WS DATA1-----=--- TO

1,3,5,=--=-,2N-1)"

! YCOPY NUMRER WS DATA2-=ece---= 70

2,4,6,-===,20)!

! . JSAVE WS =--cecmmccccccccane- TO
l;3+1;l)l

' YJLOAD WS =-mememmmmceceece e - TO
r;5+1;|)|

10

10

‘70 INITTALIZFE THE DATA RASFS ENTFR : DEFAULT(OP DFFIPF)?

v
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IIT

Appendix

APL Instruction for Using ILCRS

instruction definition 'example
X «Y assign Y to X ATH « 'SAWYER, T.'°
assign the name =--
'SAWYER, T.' to variable --
ATH
X1%Y take the first X NAME <15 ® 'NIXSON, R.'!
elements of Y assign 'Nixson, R.PBPPEB' to
variable NAME
A[15] I th row of two
dimession array A if A is 2 by 3 array with
content %gg , then the
content of A [ 2;] is DEF
A [1;J] element of I th
row and J the
column
DIAL APL sign-on APL
terminal
Jnumber enter account

v[1]

number

I th element of
vector V

v[2 3] 2 th & 3 th element
of vector V
A [152 3] second and third

element of first
row
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JWSID | to name a workspace  )WSID W3

)LOAD wsname to load a workspace
into active area and JLOAD W1
replace active work-
space with a copy of
a stored workspace

)SAVE wsname to save an active
workspace into

library )SAVE W2

)COPY wsname object to copy a program,
group, or variable
into the active )COPY FNS CREATION1
workspace

JCOPY number wsname to copy another

user's workspace JCOPY 116087 FNS

)COPY number wsname object

to copy a program,

group, or variable

from another user's

library )COPY 116087 W1 DATA1

JLOAD number wsname to get a copy of
another user's
workspace

JERASE objects to erase one or more
objects from the

active workspace JERASE DATA1

)JERASE DELETE CREATION1

JCLEAR to start over with
a new, blank )CLEAR
workspace

)JOFF to sign off the APL

terminal )OFF



JCONTINUE

function-name
carriabe return
press the ATTN

key ('V' will be
printed)

113

to sign off the APL
terminal with the
active workspace
saved

to execute a function ENTER

to tell the computer
that you have completed
the typing of an in-

struction
JLOAK WS
to correct the error \'
characters which start D Wi
at the typed ATTN key
symbol KANSSA STATE
v

AS STATE



Appendix IV

DEMONSTRATION EXAMPLES

A, Physical File Maintenance Examples

1.

List of documents, for W3 (page 115)

114

2. List of authors in alphatetical order, for W3 (page

3. List of descriptors in alphabetical order, for W4

117)

(page 119)

Operation Examples

1.
2.
3,
4.
5.
6.
T
8.
9.
10.
11,

Retrieval by name (page 120)

Retrieval by document numbers (page 121)
Addition of a new course name (page 122)
Addition of a course reading list (page 122)
Course reading list retrieval (page 122)
Retrieval by descriptor (page 123)
Retrieval by descriptor numbers (page 124)
Document deletion (page 124)

Document entry (page 128)

Garbage collection (page 131)

Other search methods (page 134)
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SQNC

DOCUMENT NO. 2

MARTIN, J.

SYSTEMS ANALYSIS FOR DATA TRANSMISSION. PRENTIZF-HALL,
ENGLEWOOD CLIFFS, N. J., 1972, 909 PP.

OWNER:

BREWER

DOCUMENT NO. 3

DIEMER, A.

HENRICHS, N.

COMPUTERIZED STORAGE AND DIALOG-RETRIEVAL OF PHILOSOPFRICAL
INFORMATION. COMPUTER AND THE HUMANITIES, VOL S,NM0.5,u/74,P.135
OWNER :

FISHER

HANKLY

DOCUMENT NO. U4

VEANER, A.

BALLOTS-BIBLIOGRAPHIC AUTOMATION OF A LARGE LIBRAFRY USING A
TIME-SHARING SYSTEM. COMPUTERS AlD HUMANITIES,VOL S,N0.5,5/71
OWNER:

CALHOUN

DOCUMENT NO. 5

SHAMIR, E.

SOME IHHEREHT AMBIGUITY OF CERTAIN CONTEXT-FREE LANGUAGFES,

DEP. OF MATH.,HEBREW U, JERUSALEM,ISRAEL,INFOR AND CONTROL,VOL.
8,N0. 4, MAY 1971, PP.355-363

OWNER:

HANKLY

DOCUMENT NIO. 6

FLECK, A.

ON THE COMBINATORIAL COMPLEXITY OF CONTEXT-FREE GRAMMARS.
IN PROC. OF THE IFIP CONGRES 71, '72,59-60

OWNER:

WALLENTINE

DOCUMENT NO. 7

FLECK, A.

TOWARD A THEORY OF DATA STRUCTURES, J.COMPUTER AND SYSTFMS
SCIENCE, OCT. '71,475-488

OWNER:

BREWER
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DOCUMENT NO. 8

ELLIS, C.

THE HALTING PROBLEM FOR PROBABILISTIC CONTEXT-FREE GFNFRATOFS.
J. ACM. 19,(JULY 1972)396-399

OWNER:

FISHER

DOCUMENT NO. 9

AHO, A.

DENINING, P. :

WEAK AND MIXED STRATEGY PRECEDENCE PARSING.,J. ACM 19,2(u4/72)
OWNER:

FISHER

DOCUMENT NO. 10
AHO, 4.

ULLMAN, J.

THEORY OF PARSING TRANSLATION, AND COMPILING. VOL 1:PARSING
OWNER:

HANKLY
FISHER

DOCUMENT NO. 11

HOPCROFT, J.

ULLMAN, J.

FORMAL LANGUAGES AND THEIR RELATION TO0 AUTOMATA.,ADISON-WESLFY.
OWNER:

HANKLY
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ORDAUTHS

DOCUMENT NO. 9

AHO, A. '

DENINING, P. :

WEAK AND MIXED STRATEGY PRECEDENCE PARSING.,J. ACM 19,2(4/72)
OWNRER:

FISHER

DOCUMENT NO. 10

AHO, A.

vLoman, J.

THEORY OF PARSING TRANSLATION, AND COMPILING. VOL 1:PARSINMG
OWNER:

HANKLY

FISHER

DOCUMENT NO. 9

AHO, A.

DENINING, P.

WEAK AND MIXED STRATEGY PRECEDFNCE PARSING.,J. ACM 19,2(u4/72)
OWNER: .
FISHER

DOCUMENT NO. 3

DIEMER, A.

HENRICHS, H.

COMPUTERIZED STORAGE AND DIALOG-RETRIEVAL OF PHILOSOPFICAL
INFORMATION. COMPUTER AND THE HUMANITIES, VOL S,F0.5,4/74,P.135
OWNER:

FISHER

HANKLY

DOCUMENT NO. 8

ELLIS, C. :
THE HALTING PROBLEM FOR PROBABILISTIC CONTEXT-FREE GFNERATORS.
J. ACM. 19,(JULY 1972)396-399

ORNER:

FISHER

DOCUMENT NO. 6

FLECK, A.

ON THE COMBINATORIAL COMPLEXITY OF CONTEXT-FREE GRAMMARS.
IN PROC. OF THE IFIP CONGRES 71, '72,59-60

OWNER:

WALLENTINE

DOCUMENT NO. 7

FLECK, A.

TOWARD A THEORY OF DATA STRUCTURES, J.COMPUTER AND SYSTEMS
SCIENCE, OCT. '71,475-u88

OWNER:

BREWER
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DOCUMENT NO. 3

DIEMER, A.

HENRICHS, N.

COMPUTERIZED STORAGE AND DIALOG-RETRIEVAL OF PHILOSOPHICAL
INFORMATION. COMPUTER AND THE HUMANITIES, VOL 5,N0.5,4/74,P,135
OWNER:

FISHER

HANKLY

DOCUMENT NO. 11

HOPCROFT, J.

ULLMAF, J.

FORMAL LANGUAGES AND THEIR RELATION 70 AUTOMATA.,ADISOP-WESLFEY,
OWNER:

HANXLY

DOCUMENT NO. 2

UARTIN, J.

SYSTEMS ANALYSIS FOR DATA TRANSMISSION. PRENTICE-HALL,
ENGLEWOOD CLIFFS, N. J., 1972, 909 PP,

OWNER:

BREWER

DOCUMENT NO. 5

SHAMIR, E.

SOME INHERENT AMBIGUITY OF CERTAIN COEKTEXT-FPRFF LANGUAGES,

NDEP. OF MATH. ,HEBREW U, JERUSALEM,ISRAEL,INFOR AFD CONTROL,VONT.
18,70. 4, MAY 1971, PP.355-363

OWNER:

HANKLY

DOCUMENT NO. 10

AHO, A.

ULLMAN, J.

THEORY OF PARSTNG TRANSLATIOI, AND COMPILING. VOL 1:PARSIING
OWNER: —

HANKLY

FISHER

DOCUMENT NO. 11

HOPCROFT, J.

ULLMAN, J.

FORMAL LANGUAGES AND THEIR RELATION TO AUTOMATA.,ADISOV-WESLFY.
OWNER:

HANKLY

DOCUMENT NO. u
VEANER, A.
BALLOTS-BIBLIOGRAPHIC AUTOMATION OF A LARGF LIBRARY USING A

TIME-SHARTNG SYSTEM. COMPUTERS AND HUMANITIFS,VOL 5,M0.5,5/71
OWNER:

CALHOUN
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JLOAD W3
SAVED 21.50.10 04/11/74
JCOPY FNS RETRIEVE1
SAVED 19.45.32 04/10/74

BYAUTHOR
ENTER NAME:
ULLMN
ULLMN Is5 NOT IN W3
ENTER NAME:
ULLMAN, J.

DOCUMENT NO. 10

AHO, 4.

ULLMAN, J.

THEORY OF PARSING TRANSLATION, AND COMPILING. VOL 1:PARSING
OHNER: :
HANKLY
FISHER

DOCUMENT NO. 11

HOPCROFT, J.

ULLMAR, J.

FORMAL LANGUAGES AND THEIR RELATION T0 AUTOMATA.,ADISON-WESLEY.
OWNER :

HANKLY

ENTER HNAME:

FLECK, A.

DOCUMENT NO. 6

FLECK, A.

ON THE COMBINATORIAL COMPLEXITY OF CONTEXT-FREE GRAMMARS.
IN PROC. OF THE IFIP CONGRES 71, '72,59-60

OWNER :

WALLENTINE

DOCUMENT NO. 7

FLECK, A.

TOWARD A THEORY OF DATA STRUCTURES, J.COMPUTER AND SYSTEMS
SCIENCE, OCT. '71,475-488

OWNER:

BREWER

ENTER HNAME:
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BYBOOKNUMBER
ENTER DOCUMENT NUMBER(S)
F :

2

DOCUMENT NO. 2

MARTIN, J.

SYSTEMS ANALYSIS FOR DATA TRANSMISSION. PRENTICE-HALL,
ENGLEWOOD CLIFFS, N. J., 1972, 909 PP,

OWNER:

BREWER

BYBOOKNUMBER
ENTER DOCUMERT NUMBER(S)
0:

10 3 7

DOCUMENT NO. 10

AHO, A.

ULLMAN, J. |
THEORY OF PARSING TRANSLATION, AND COMPILING. VOL 1:PARSING
OWNER:

HARKLY

FISHER

DOCUMENT NO. 3

DIEMER, A.

HENRICHS, N.

COMPUTERIZED STORAGE AND DIALOG-RETRIEVAL OF PHILOSOPHICAL
INFORMATION. COMPUTER AND THE HUMARITIES, VOL 5,N0.5,4/74,P.135
OWNER: :

FISHER

HANKLY

DOCUMENRT NO. 7

FLECK, A.

TOWARD A THEORY OF DATA STRUCTURES, J.COMPUTER AND SYSTEMS
SCIENCE, OCT. '71,475-u488

OWNER:

BREWER
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COURSES
cs5400
csuuo0
€5700
5740
£ssoo
JCOPY FNS NEWCOURSE
SAVED 19.u45.32 04/10/74

NEWCOURSE
ENTER COURSE NAME:
5798
NEW COURSE WAS ENTERED
ENTER: )SAVE W3

ADREADLIST
ENTER TEE COURSE NUMBER:
5798
ENTER THE BOOK NUMBER(S)
0:
11 9
THE READING LIST FOR (€S798 HAS BEEN EFNTERED
ENTER: )SAVE W3

)JSAVE W3
15.27.29 05/15/74

READINGS
ENTER COURSE HNUMBER:
5798

DOCUMENT NIO0. 11

HOPCROFT, J.

ULLMAN, J.

FORMAL LANGUAGES AND THEIR RELATION TO AUTOMATA.,ADISOI-WESLEY.
OWNER:

HANKLY

DOCUMENT HO. 9

AHO, A.

DENINING, P.

WEAK AND MIXED STRATEGY PRECEDENCE PARSING.,J. ACM 19,2(u4/72)
OWIIER :

FISHER
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JCOPY FN
v
‘W4 DATA2
SAVED 21.52.29 0u4/11/74

BYKEYHORD

ENTER KEY WORD(S):
INFORMATION RETRIEVAL
KEY WORDS FOURND TYPE:

1:)SAVE W4

2:)LOAD W3

3:)COPY FNS PRINTOUT

4:)COPY W4 NLIST

5: PRINTOUT

PRINTOUT

DOCUMENT NO. 3

DIEMER, A.

HENRICRHRS, IN.

COMPUTERIZED STORAGE AND DIALOG-RETRIEVAL OF PFILOSOPHRICAL
INFORMATION. COMPUTER AND THE HUMANITIES, VOL 5,N0.5,4/74,P,135
OWNER:

FISHER

HANKLY

DOCUMERT HO. 4

VEANER, A.

BALLOTS-BIBLIOGRAPHIC AUTOMATION OF A LARGE LIBRAFRY USING A
TIME-SHARING SYSTEM. COMPUTERS AND HUMANITIES,VOL 5,M0.5,5/71
OWNER:

CALHOUN

BYKEYWORD
ENTER KEY WORD(S):
NOT SAVED KEYWORD
NoT SAVED KEYWORD IS NOT IN Wu

ENTER KEY WORD(S):
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BYKEYNUMBER
ENTER KEY WORDS NUMBER(S)
0O:
5 8"
ENTER: 1:)SAVE Wu
2:)LOAD W3
3:)COPY FNS PRINTOUT
4:)COPY W4 NLIST
5: PRINTOUT

PRINTOUT

DOCUMENT NO. 11

HOPCROFT, J.

ULLMAR, J.

FORMAL LANGUAGES AND THEIR RELATION TO AUTOMATA.,ADISOF-WESLEY.
OWNER:

FANKLY

YLOAD W3
SAVED 15.27.29 05/15/74
YCOPY FNS DELETE
SAVED 19.45.32 04/10/74
DELETE
ENTER TO BE DELETED DOCUMERNT:
0:
3
AUTHOR(S) DELETED
ENTER:
1:)SAVE W3
2:YLOAD Wu
3: )COPY FNS DTKEY (AS NEEDED)
4: YCOPY W3 DTHO
S: )JDTKEY
)SAVE W3
15.53.59 05/15/74
YLOAD Wu
SAVED 21.52.29 o0ou4/11/74
YCOPY FNS DTKEY
SAVED 19.u45,32 ou4/10/74
YCOPY W3 DTNO
SAVED 15.53.59 05/15/74
DTKEY
KEY WORD(S) DELETED
ENTER: )SAVE Wu
JSAVE Wu ’
15.55.25 05/15/74



JLOAD W3

SAVED 16.02.03 05/15/7u
DELETE

ENTER TO BE DELETED DOCUMENT:

0:
7

AUTHOR(S) DELETED
ENTER:
1:)SAVE W3
2:)YLOAD Wu
3: )COPY FNS DTKEY (AS NEEDED)
4: )COPY W3 DTHO
5: )DTKEY
DELETE
ENTER TO BE DELETED DOCUMENT:
O:
10
AUTHOR(S) DELETED
ENTER:
1: )SAVE W3
2:)LOAD W4
3: )COPY FNS DTKEY (AS NEEDED)
4: YCOPY W3 DTHNO
5: )DTKEY

)SAVE W3
16.16.10 05/15/74

JLOAD W4
SAVED 15.55.25 05/15/74
DTNO+7
DTKEY ;
KEY WORD(S) DELETED
ENTER: )SAVE Wu
DTNO+10
DTKEY
KEY WORD(S) DELETED
ENTER: )SAVE Hu
JSAVE Wu
16.17.31 05/15/74

YJCOPY FNS DUMP2
SAVED 19.45.32 0u4/10/74
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YLOAD W3 126
SAVED 16.16.10 05/15/74 :
YCOPY FNS S@QN
v
DUMP1
SAVED 19.45.32 04/10/74
SQNC

DOCUMENT NO. 2

MARTIN, .

SYSTEMS ANALYSIS FOR DATA TRANSMISSION. PRENTICE-HALL,
ERNGLEWOOD CLIFFS, N. J., 1972, 909 PP.

OWNER:

BREVER

DOCUMENT NNO. 4

VEANER, A. .
BALLOTS-BIBLIOGRAPHIC AUTOMATION OF A LARGE LIBRARY USING A
TIME-SHARING SYSTEM. COMPUTERS AND RFUMANITIES,VOL 5,'0.5,5/71
OWNER:

CALHOUN

DOCUMENT NO. 5

SHAMIR, E.

SOME INRERENT AMRIGUITY OF CERTAIN CONTEXT-FREE LANGUAGES,

nEp, OF MATH.,HEBREW U, JERUSALE!M,ISRAFEL,INFOR AND COMTROL,VOL.
i8,#70. 4, MAY 1971, PP.355-363

OWHER :

HANKLY

DOCUMENTDT NO. 6

FLECK, A.

OR THE COMBINATORIAL COMPLEXITY OF CONTEXT-FREE GRAMMARS.
IN PROC. OF THE IFIP CONGRES 71, '72,59-60

OWNER :

WALLENTINE

DOCUMENT NNO. 8

ELLTE, €

THE HALTING PROBLEM FOR PROBABILISTIC CONTEXT-FREE GENERATORS.
J. ACM., 19,(JULY 1972)396-399

OWHNER:

FISHER

DOCUMENT NO. 9

AHO, A.

DENINING, P.

WEAK AND MIXED STRATEGY PRECEDENCE PARSING.,J. ACM 19,2(u4/72)
OWNER:

FISHER

DOCUMERT NO. 11

HOPCROFT, J.

ULLMAN, J.

FORMAL LANGUAGES AND THEIR RELATION T0 AUTOMATA.,ADISON-WESLFY.
OWNER:

HARNKLY
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~ )COPY FNS CREATION1
SAVED 19.45,.32 0L /10/74

ENTER
ENTER ONE LINE PLEASE
A_FLECK, A.
ENTER ONE LINE PLEASE
BREWER
ERROR:INPUT PROCEDURE WAS IMPROPER, CORRECT THE ABOVF LINE RY RET
YPING THE RIGHT STRING
ENTER ONE LINE PLEASE
O_BREWER
ENTER ONE LINE PLEASE
T_TOWARD A THEORY OF DATA STRUCTURES, J. COMPUTER AND SYSTEMS SCIENCE
TEXT INFORMATION OVER 65 CHARACTERS,TYPE AGAIN
T_TOWARD A THEORY OF DATA STU
v
RUCTURES, J. COMPUTER AND SYSTEMS

ENTER ONE LINE PLEASE
T_SCIENCE, OCT. '71, 475+

v

- -488
ENTER ONE LINE PLEASE
X_CONTEXT-FREE LANGUAGES
ENTER ONE LINE PLEASE
K_DATA STRUCTURES
ENTER ONE LINE PLEASE
K_NET WORK CRAMMARS
ENTER ONE LINE PLEASE
END
THE DATA WERE SUCCESSFULLY ENTERED,IF YOU WANT TO CRECK TYPING EP
ROR TYPE DISPLAY,0THERWEISE TYPE STORE

STORE
DOCUMENT NO. 12
AUTHOR'S NAME HAS BEEN STORED
TEXT INFORMATION HAS BEEN STORED
NAME OF OWNER HAS BEEN STORED
ENTER: )SAVE W3
YLOAD Wy
YCOPY W3 KWS
ADKEYS
)SAVE W3
16.48.52 05/15/74
YLOAD Wu
SAVED 16.17.31 05/15/74
JCOPY W3 KWS
SAVED 16.48.52 05/15/74
ADKWYS
v
EYS
VALUE ERROR
ADKEYS
A
YCOPY FNS CREATION2
SAVED 19.45.32 04L/10/74
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ADKEYS
KEY WORDS HAVE BEEN STORED

ENTER: )SAVE Wu
-FOR ENTERING ANOTHER DOCUMERT TYPFE:
1:)LOAD W3
2: ENTER

JSAVE Wu
16.51.17 05/15/74
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YLOAD W3
SAVED 16.u48,.52 05/15/74
DELETE
ENTER 70 BE DELETED DOCUMENT:
0
' 8
AUTHOR(S) DELETED
ENTER:
1:)SAVE W3
2:)L0OAD Wu
3: )COPY FNS DTKEY (AS NEEDED)
4: )COPY W3 DTNO
5: )YDTXEY

DELETE
ENTER 70 BE DELETED DOCUMENT:
0:
9
AUTHOR(S) DELETED
ENTER:
1:)SAVE W3
2:)YLOAD Wu
3: )COPY FNS DTKEY (AS NEEDED)
4: )COPY W3 DTHNO
5: )DTEKEY
JSAVE K3
19.36.52 05/15/74
YLOADR Wy
SAVED 16.51.17 05/15/74
DTNO+8
DTKEY
XEY WORD(S) DELETED
ENTER: )SAVE Wy
DTNO«9
DTKEY
KEY WORD(S) DELETED
ENTER: )S5AVE Wu
JSAVE Wy
18.38.25 05/15/74

YLOAD W3
SAVED 19.36.52 05/15/74
ENTER
ENTER ONE LINE PLEASE
A_SALTON, G.
ENTER ONE LINE PLEASE
T_RECENT STUDIES IN AUTOMATIC TEXT ANALYSIS AND DOCUMENT RETRIEVAL
ENTER ONE LINE PLEASE
T_J. ACM, VOL 20,NO. 2, APRIL '73, PP. 258-278
ENTER ONE LINE PLEASE
K_AUTOMATIC TEXT PROCESSING
ENTER ONE LINE PLEASE
K_INFORMATION RETRIEVAL
ENTER ONE LINE PLEASE
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K_AUTOMATIC INDEXING

ENTER ONE LINE PLEASE

K_COMPUTATIONAL LINGUISTICS -

ENTER ONE LINE PLEASE

O_HANKLY

ENTER ONE LINE PLEASE

END

THE DATA WERE SUCCESSFULLY ENTERED,IF YOU WAIT 70 CHECK TYPING FFR
ROR TYPE DISPLAY,OTHERWEISE TYPE STORE

)COPY FNS COLLECT
SAVED 19.45.32 04/10/74

COLLECT

DOCUMENT NO.3
TEXT INFORMATION HAS BEEN STORED
AUTHOR'S NAME HAS BEEN STORED
NAME OF OWNER HAS BEEN STORED
ENTER:

1:)SAVE W3

2:)LOAD W4

3:)COPY W3 KWHS

4: ADKEYS

)SAVE W3
19.49.18 05/15/7%

YLOAD W4

SAVED 19.38.25 05/15/74
)JCOPY W3 KWS

SAVED 19.49.18 05/15/7u
ADKEYS ' :

XEY WORDS HAVE BEEN STORED

ENTER: )SAVE Wu
FOR ENTERING ANOTFER DOCUMENT TYPE:
1: )LOAD W3
2: ENTER
JSAVE Wu
19.50.22 05/15/74
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YLOAD W3
SAVED 19.49.18 05/15/7u4

SQNC

DOCUMENT NO. 2

MARTIN, J.

SYSTEMS ANALYSIS FOR DATA TRANSMISSION. PRENTICE-HALL,
ENGLEWOOD CLIFFS, N. J., 1972, 909 PP, :

OWNER:

BREWER

DOCUMENT NO. 3

SALTON, G.

RECENT STUDIES IN AUTOMATIC TEXT ANALYSIS AND DOCUMENT RETRIFVAL
J. ACM, VOL 20,N0. 2, APRIL '73, PP. 258-278

OWNER:

HARKLY

DOCUMENT HNO. 4

VEANER, A. :
BALLOTS-BIBLIOGRAPHIC AUTOMATION OF A LARGE LIBRARY USING A
TIME-SHARING SYSTEM. COMPUTERS AND FUMANITIES,VOL 5,N0.5,5/71
OWHNER :

CALHOUN

DOCUMENT NO. 5

SHAMIR, E.

SOME INEERENT AMBIGUITY OF CERTAIN CONTEXT-FREE LANGUAGFS,

DEP. OF MATH.,HEBREW U, JERUSALEM,ISRAEL,INFOR AND CONTROL,VOL.
i8,N0. 4, MAY 1971, PP.355-363

OWIIER:

HARKLY

DOCUMENT NO. ©

FLECK, A.

ON THE COMBINATORIAL COMPLEXITY OF CONTEXT-FREE GRAMMARS.
IN PROC. OF THE IFIP CONGRES 71, '72,59-60

OWNER :

WALLENTINE

DOCUMENT NO., 11

HOPCROF?T, J.

ULLMAN, J.

FORMAL LANGUAGES AND THEIR RELATION TO AUTOMATA.,ADISON-HESLEY,
OWNER:

HANKLY

DOCUMENT NO. 12

PLECK, A.

TOVARD A THEORY OF DATA STPUCTURES, J. COMPUTER AND SYSTFMS
SCIENCE, OCT. '71, 475-u488

OWNER:

BREVWVER
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YJLOAD W1
SAVED 16.12.00 O4/07/74

BYAUTHOR
ENTER NAME:
SALTON, G.
SALTON, G. IS NoT 1IN W1
ENTER NAME:

)JCOPY F
v
W3 DATA1
SAVED 19.49.18 05/15/74

BU
v

BYAUTHOR
ENTER NAME:
SALTON, G..

DOCUMERT HO. 3

SALTON, G.

RECENT STUDIES IN AUTOMATIC TEXT ANALYSIS AND DOCUMENT RFTRIEVAL
J. AcH, VOL 20,N0. 2, APRIL '73, PP, 258-278

OWNER:

HANKLY

ENTER NAME:

JLOAD W2
SAVED 13.24,13 04/05/74

BYKEYWORD
ENTER KEY WHORD(S):
AUTOMATIC INDEXING ,
AUTOMATIC INDEXING IS mor In w2
ENTER KEY WORD(S):

)COPY FNS
v

)JCOPY W3

v

YCOPY W4 DATA2
SAVED 19.50.22 05/15/74
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BYKEYWORD
ENTER KEY WORD(S):
AUTOMATIC INDEXING
KEY WORDS FOUND TYPE:
1:)SAVE Wu
2:)LOAD W3
3:)COPY FNS PRINTOUT
4;)COPY W4 NLIST
S: PRINTOUT

YSAVE Wu
NOT SAVED, THIS WS IS W2

JCOPY W3 DATA1
SAVED 19.49.18 05/15/74

PRINTOUT

DOCUMENT NO. 3

SALTON, G. | -
RECENT STUDIES IN AUTOMATIC TEXT ANALYSIS AIND DOCUMENT RETRIEVAL
J. ACM, VOL 20,N0. 2, APRIL '73, PP. 258-278

OWNER:

HANKLY

.

YJLOAD W3
v
4
SAVED 19.50.22 05/15/74

BYXEYWORD
ENTER KEY WORD(S):
FORMAL LANGUAGES
KEY WORDS FOUND TYPE:
1:)SAVE Wu
2:)LOAD W3
3:)COPY FNS PRINTOUT
4:)COPY W4 NLIST
S: PRINTOUT
YSAVE Wu
20,31.10 05/15/74
YLOAD W3
SAVED 19.49.18 05/15/74

JCOPY FNS PRINTOUT
SAVED 19.45.32 04/10/74

YCOPY W4 NLIST
SAVED 20.31.10 05/15/74
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PRINTOUT

DOCUMENT NO. 5

SHAMIR, E.

SOME INHERENT AMBIGUITY OF CERTAIN COVTEXT-FREE LANGUAGFS,

DEP. OF MATH.,HEBREW U, JERUSALEM,ISRAEL,INFOR AND CONTROL,VOL.
i8,N¥0. 4, MAY 1971, PP.355-363

OWNER:

HANKLY

DOCUMENT NO. 6

FLECK, A.

ON THE COMBINATORTAL COMPLEXITY OF CONTEXT-FREE GRAMMAPS,
Th PROC. OF THE IFIP CONGRES 71, '72,59-60
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ABSTRACT

An interactive information retrieval system was
built as a pedagogical exercise, with the objective
of demonstrating the organization of total system.
The system stores names of documents together with
authors, reference information, keywords, owner in-
formatioﬁ, and reading lists for subject areas. The
main purpose of maintaining this system is to pro-
vide reference retrieval by author's name, name of
document, keyword, key phrase, or document number.
It is useful in cases where fast response is needed
for small volumes of retrieved data. General system
description and technical overview are in Chapters
I, and II. A user's guide is in Chapter III. The
rest of this report provides technical details of

the system.



