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The Applied Physics Laboratory (APL.) Reference Library uses
IBM 7094 and 7040 computers to produce a quarterly list of scrials
holdings and a quarterly union list of serials, including APL's holdings
and those of other participating libraries, The APL Document Library
uses these computers to produce an accessions list, selective bibliog-
raphies in accordance with its SDI program, and reference or demand
bibliographies as a result of search requests. The repertoire of pro-

grams used has been designated the Information Processing system,
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Mechanization at the Central Laboratory Librars Group (C1.13) ot
the Applied Physics Laboratory (APL) involves journal holdings, docu-
ment accessions lists, an SDI listing, comprehensive searches, infor-
mation retrieval. and the production of & unizn list of serials using the
13M 1401 and 7094 computers. Plans call for a storage and retricval
system for the graphics collection and o book catalog. Translations

now being added to magnetic tape will be included in the book catalog.

The CLB consists of a Reference l.ibrary which services staff
members with books, periodicals, and reference materials, and a
Document Library, which provides staff members with unpublished
literature--reports, specifications, visual aids, military handbooks,
maps, and the like. In addition, therc is a Translations and Bibliog-
raphy Scrvice as a staff function to the Librarian, who is also the
CLB Group Supervisor. (For organization of the CLB. sce Appen-

dix A.)

The broad division of library services at APL into Decument
and Reference Libraries is prompted mainly by sccurity reasons,

The Reference Library has no security classified documents and,
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herefore, is readily accessible to staff and visitors alike, The Docu-
nent Library, on the other hand, has large holdings of classified ma-
erial, and it is physically located apart from the Reference lLibrary

n a security closed zarea,

The Reference lLibrary contains a total of 25, 000 books, with an
wmnual increase of 2,500 items, Periodical subscriptions number 750;
here are 15, 000 bound volumes. The Document Library coilection
ronsists of 14C, 000 classified and unclassified reports. The APL in-
ormation retrieval system is comprised of 18, 000 reports, with an

innual increase of approximately 8, 000,

Users are provided accessions lists, an SDI program, and
ceroxed copies of jocurnal articles. In addition, they may request
iterature searches, bibliographies, abstracts, and translations.
isers, in most instances, visit the Reference Library but request
rom the Document Library through the preprinted request forms or

he telephone,

Principzl users of the Library are the scientists and engineers
‘mployed by the Laboratory. In addition, the Library has a large
irculation through interlibrary loans that are made to government

ontractors and other scientific and technical libraries in the area,



II. MECHAN!ZATION

1, CHRONOLOGY

Documents were entered on the 1401 computer system beginning
in March 1963, Also in 1963, the Laboratory acquired the IBM 7094
computer, Conversion of the information retrieval system from the

1401 to the 7094 was begun,

Early in 1964, the union list of serials became a reality, with
plans developed and input complete enough for eight libraries so that
the first listing was made in October, Also in the fall, the graphics
collection became the responsibility of the Document Library, and

development of a system to handle this collection began.

Beginning in January 1966, Do), AEC, and NASA reports had
one hard copy and one microfiche copy in file, A reports lifetime
survey is being conducted and, when completed, should give some

idea of when hard copies can be discarded,



DESCRIPTION O1FF PROCESSHS--RIFERIINCT LIRRARY

The Reference Jiibrary has, lo the present time, limited its
wited activities to serial holdings, an execiton bibliography, a
lations collection, and a l.ist of Scientific-Technical Journal

i and Holdings in the Wushington-Baltimorce Arca.  The quarterly
[ serial holdings is igssucd and routed to AP’ staff members from
iter tape, The liast, . . . . Arcais produced irrcgularly, with
isistance and cooperation ()f participating libraries who provide
‘cted worksheets, punched cards, cditing, and corrcections for
respective journal holdings, In return for their assistonce,
ipating librarics receive a copy of the updated List when it is
hed, The primary objective of this activily is to improve the
ility of the Refercence Library to serve the scientifie staff mem-

)f 1’\ P IJ .
(1) Input Procedurcs for Master Serial Tape

1. Using the worksheet (see Appendix B-1), the periodi-
cal title, Library's code, and holdings (volume and year)
are recorded for cach title, Cross-references arce in-

cluded for titles that have changed,



(2)

2, Worksheets are then forwarded to the kevpunch
operator who produces the punched cards and forwards
them to the Computer Center., From the cards, a print-
out is produced and returned to the Reference l.ibrary

for editing.

3. The printout is checked, and correction cards arc
keypunched and sent to the Computer Center for addition

to the Master Serials Tape,

Outputs

1, Journal Titles and Holdings, APL Reference Libr:

Quarterly, the Master Serials Tape is searched fo
APL holdings, and a listing is made, This listing is
routed to APL personnel and provides information on all
titles currently held by the Reference Library as well a:
the volumes and years covered. The periodical title is
followed (on the next line) by the volume number and the
year in parentheses, An asterisk indicates missing issi
"Current Year' indicates that only issues of the current
year are maintained as part of the collectior. (For sam

ple, see Appendix B-2.)



2. Union L.ist of Scientific ind Technical Journal Titles
and loldings in the Washington-Baltimore Arc..

Issued irregularly, this publicaticn currently pro-
vides titles and holdings for some 14 libraries in the
Washington-Baltimore area. It is printed from the Muster
Serials Tape in the same format as the APL Reference
Library listing, Alphabetic codes (limited to four letters)
have been assigned various participating libraries, and the
code precedes the holdings for that particular l.ibrary.

(See Appendix B-3 for a sample page. )

3. DESCRIPTION OF PROCESSES-~-DOCUMENT LIBRARY

The Document Library provides automated services to APL
staff members in the areas of Selective Dissemination of Information:
comprehensive literature searches; the APL Document Library Ac-

cessions Bulletin; the 20-Year Index of APL Reports, to be completed

in cooperation with the Technical Reports Group at APL; and the

Graphic Catalog and Computer Index.
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(1)

Daily Processes (See Figure 1)

1. Documents are received from Toechnical Prococsing,
Prepunched accession number cards and classification
cards ure inserted inside each document's cover.  Any
special remarks for catalogers such as: (1) for Ac-
cessions Bulletin only, (2) for progress report file (prog-
ress reports are on separate tape), (3) classificed title, or

(4) no cataloging of any type are marked on these cards.

2. Documents are given to catalogers. The information
retrieval system (IRS) input form (Appendix C-1) is pre-
pared: accession number and classification are entered:
abstract location and content in the document are indicated
for keypunch operators; descriptors for authors, date of
report, accession number, classification, source code,
and contract number are entered, APL/IRS-modified
COSAT! headings are then assigned for field and group.
The cataloger is then free to assign as many descriptors
as he feels are necessary to describe and identify the par-
ticular report, Subject headings for the manual card cata-
log are then assigned., Finally, the cataloger dates and in

initials the preliminary input form.
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3. The documents and forms are passed to the cataloger

input forms are checked for consistency. (Those forms
for which there is a major point of disagreement are re-
turned, along with the document, to the catalogers for re-
evaluation, ) Documents and completed forms are returned

to Technical Processing for catalog card production,

4, Documents and input forms are received by the key-
punchers from Technical Processing when catalog cards
are completed. Prepunched accession number card and
classification card, input form, and document are checked
to be sure no mixup has occurred. Prepunched cards are
added manually to the new keypunched cards, The bibli-
ographic information and indicated abstract are keypunched
from the document. Descriptors are keypunched from the
input form. Documents are returned to Technical Proc-
essing for circulation. At the end of the day, the daily
accumulation of keypunched cards and the cards themsclves
arc received from the Computer Center each morning.

The listing is proofread by catalogers for content, spelling,

-0-



(2)

program signals (e. g., asterisks for line breaks), de-
scriptors, and Document Accessions Bulletin (DAB)

headings,

8, The proofread listing and keypunched cards are
forwarded to keypunch operators. Corrected cards are
punched, Cards are then filed and held tfor input to mag-

netic tape,

Biweckly Processes (See Figure 2)

1, Accumulated keypunched cards are taken to the

Computer Center and listed on magnetic tape by an Edit '
Program. The output of this step is a preliminary work
tape and a printout of records on that tape. The prelimi-
nary work tape is matched with an Alpha Comparison Pro-
gram and an alphabetic descriptor tape. Descriptors on
the work tape are comparcd with the alphabetic tape, and
a list of nonstandard descriptors is given. (A second
version of this step dispenses with the comparison and
gives an alphabetic list of descriptors followed by the

record number in which they appear. )
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Information Retrieval System--Biweekly Processing




This set of jobs is put on the computer as one run, ‘The
output received is a preliminary work tape, a 100-
character-per-line printout (see Appendix C-2), and an

alphabetic list of standard descriptors,

In order to identify the location of errors on the 100-
character-per-line printout, each line is divided into 10
columns of 10 spaces or characters, each numbered from
0 to 99 across the top and from top to bottom. This system
permits the editor to locate the character number on the
tape without tediously counting each character across the
line {0 make a correction. Correction cards are then
punched, indicating the location of the change and the

change to be made, and the tape is revised accordingly.

I"'or correction of descriptors, a sirmnpler method is
used. A card is punched containing the record number,
the incorrect descriptor, and the substitution operator
(SO) followed by the descriptor (i.e., $160 = /| RADAR /
$, SO, / RADAR /). The computer will then search for
the indicated record on the tape and will make the correc-

tion.
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2. The list of nonstandard descriptors is checked by
the catalogers for misspellings, incorrect terms, and new
words. ‘The list is then given to the keypunch operators,

who keypunch the terms in the form of search questions.

3. Search questions are added to a Search Program
and are taken to the Computer Center along with the work
tape. A search is then made for terms against the work
tape descriptors. Output is a printout of each descriptor
searched for, followed by the paragraph or paragraphs in

which the descriptor appears,

4, Descriptors are then reviewed by the catalogers for
corrections or additions to the thesaurus, Corrections

are entered on coding forms and sent to keypunch operators,
Additions to the thesaurus may be made at this time or may

be held until future additions are ready.

5. Keypunched correction cards are added to the Fdit
program and are taken to the Computer Center along with
the work tape. The preliminary work tape is then cor-
rected, OQOutput is a corrected work tape and a printout of

the records in which corrections occurred,.

-13-



6. The corrected work tape is now ready for SDI search,

DAB scarch, and merging with the Master File.

Information Retrieval System Output (See Figure 3)

l. Selective Dissemination of Information (SDI)

The SDI profile searches are run biweekly against
the current corrected work tape. The output of the SDI
search is a listing of the profile searches, a listing of hits
per search, and a printout of the records satisfying each
search. Each record contains the following bibliographic
information: accession number, classification, source,
report number, title, author, date, contract number, ab-
stract (if available), and descriptors, The list of searches
and the number of hits are filed. The printout is cul to
page size, and pages are stamped with appropriate classi-
fication and bound with covers denoting the highest classi-
fication, Each search result is then circulated to the re-
quester., Since the processing is done by a mcember of the
IRS staff, the SDI results are circulated about two weeks
prior to the circulation of the Document Accessions Bulle-

tin.

-14-
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2. Document Accessions Bulletin

The DARB is arranged by APL/IRS-modified COSAT]
subject headings., (See Appendix C-3 for sample,) To oh-
tain a tape with the records in subject heading order, a
search is made against the current biweekly work tape,
using the subject headings as searches, The tape received
as output of this search is listed and visually scanned for
formating errors. If an error is found, corrections arc
made., The corrected DARB tape is then formated, and the
table of contents is created by a special formating program
and then printed on multilith mats, The major field head-
ings are centered on the page with group headings in alpha-
betic order at the left margin. Under each heading are
records containing accession number, classification,
source, report number, title, author, and contract num-
ber. The table of contents lists field and group headings
by page number. Document News and Notes are typed
manually. All mats are sent to reproduction for circu-

lation to the Technical Staff.

-16-
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(4) Comp:rehensive Liierature Search Processes (See Figur

A requester contacts one of the catalogers either by phc
or by an office visit, The request is discussed until the catal
feels that he knows what the requester wants, The cataloger
writes the request in search language. (See Appendix C-4, C
and C-6 for example of search request form, query programt
coding sheet, and resulting punched card, respectively. Seco

Appendix C-7 and C-8 for explanation of search logic,)

The search is combined wilh the Search Program, and
Master File tapes are taken to the Computer Center at the en
of the day. Computer runs are made at night, OQutput is rec:
the next morring. The output is in three parts: (1) a list of
searches (see Appendix €-9) and search question (see Appenc
C-10), (2) alist giving number of hits per question (see App
dix C~11), and {3) a printout of records satisfying each scar«
(see Appendix (C-12), The printout is cut to page size, each |
is stamped with the appropriate classification, and the reque:
is bound and either distributed to the requester by the interof
mail system or hand-carried if the cataloger wishes to discu

the results with the requester.
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(5) 20-Year Index of APL Reports

Internal repartg indevee are now heing keyounched,  Aftor
the cards are keypunched and listings are edited, the records
will be put on tape and a cumulative index will be prinied out.
According to present plans, annual supplements will be printed,
and cumulations will be printed every five years. The indexes,

which will be by author and subjects, will contain full biblio-

graphic descriptions of the reports and will include abstracts.

(6) Other Applications of the AP(./IRS Package

From time to time, the information retrieval package is
used to solve other problems, The system has been adapted to
hospital records, for example, and is currently being used to
manipulate certain data that arc not amenable to FORTRAN,

ACTIVITIES BEING PLANNED OR DEVELOPED FOR
MECHANIZATION--REFERENCE LIBRARY

(1) BBook Catalog

Experiments are being conducted to determine format for
the book catalog, The Reference library book catalog will con-
tain some 30, 000 items. It will consist of an author, subject,

and title cataiog, 'The first volume will be supplemented monthly,
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Ilach monthly supplement will be cumulative; that is, the Febru-
ary supplement will include January's, March's will include hoth
Janvary's and February's, etc. Plans call for a book catalog in
each office in which technical personnel are assigned. Discurd-
ing the card cacalog in the main Library is not planned. However,

the possibility of generating a new catalog is not being overlooked.

(2)  Exciton Bibliography

Translations and Bibliography Service is currently entering
all items concerning excitons to magnetic tape. This involves
some 1,500 - 1,800 items and will be the basis for a continuing
bibliography in this field. The information included for each
reference contains author, title, journal title, volume, pagina-
tion, year, abstract, bibliographic descriptors for retrieval,

and subject descriptors for indexing.

(3) Translations

Applied Physics Laboratory has approximately 2,000 indi-
vidual translations in its collection. This task served as a pilot
study to establish procedures and format for the book catalog.
Tentative programs have been written to produce author, subject,

and title catalogs. It is also possible to produce listings based



(S

on report number, accession number, journal of publication, :ic,

Translaticns are being continually added.

ACTIVITIES BEING PLANNED OR DEVELOPED IFOR
MECHANIZATION--DOCUMENT LIBRAR

(1) Graphic Catalog and Computer Index

The Document Library has been given the responsibility of
maintaining the visual aids file. A system has been developed
and tested to index this material. Previously, a manual system
using 5x8 cards (see Appendix D-1) provided the only control over
this material. Punched cards are rnow used to prepare indexes

for the collection and to serve as a manual card catalog,

The card contains space for the visual aid number, revision,
classification, date, black and white negative indicator, color
negative indicator, vu-graph, print and glossy photograph indi-
cators, presentation number, originator's designation and num-
ber, title, subjects for the subject catalog, and remarks. The
card also carries a Xerox reproduction of the visual aid. The
blocks on the lower lefthand corner of the tab card ar‘(; marked
with X's by the Document liibrary to show the existing backup ma-
terial and whether it is in black and white or in color. Blocks

are also provided to show the two possible sizes for slides;

-21-



whether glossy photographs, prints, or vu-graphs exist; and the
size of the original chart, The last blocks are for flip charts,

(See Appendix D-2.)

This information will be transferred to magnetic tape, and
indexes will then be generated by visual aid number, by originator,
by black and white negative number, color negative number, and
the like. A sample printout of these indexes is shown in Appen-
dix D=3. Iiach originator will receive copies of the punched
cards, and there will be copies in the Document Library for threc
or four subjecis and visual aid numbers. Each contributor will

receive a copy of the index.
(2) Thesaurus

An indexing handbook and thesaurus is being developed and
is presently about one-third complete. . When a concentrated
effort was begun on this project in June 1965, terms already in
the system represented a free vocabulary., Terms already in

use were reviewed for inclusion in the thesaurus,

The thesaurus will contain two sections and two appendices.
The first section will contain an alphabetical listing of terms,

including their meanings, synonyms, use information (do not use,

-22-



use also, etc.), and related terms (see Appendix E-1). The
second section will contain the field structures, which is an ex-
panded COSATI listing of categories. Thirty-five fields are
provided, and each field is arranged into groups. The groups
contain the pertinent descriptors plus related references and

terms,

The first appendix will contain a list of abbreviations and
rules and regulations for translating noncomputer characters.
The second appendix contains the sources and their codes ar-
ranged in two ways--sources against codes and codes against

sources (see Appendix E-2 and E-3).

-23-



11, PROGRAM SYSTEM DATA

The APL repertoire of programs has been designated the In-
formation Processing System (IPS). It consists of programs written
for the IBM 7094 computer which are run under the APLLSOS monitor
system, The main emphasis in IPS is on the processing of nonnumeri-

cal data,

The [PS consists of five programs. Three of the programs are
written in machine language: Search, Sort, and Manipulator, The two

additional prograins, Edit and Print, are written in Manipulator lan-

guage.
l. FILES

The standard file format assumed by most programs of IPS con-
sists of any number of records, from zero to as many as the tape will
hold or until the end of file is reached. The last record of the file is
followed by a tape mark. Normally, a single file is kept on a single
tape. Some programs of IPS have provisions for handling multiple

files and multiple tapes, but such provisions are not standard.

-24-



Each standard record consists of at least nine and at most 10,000
characters. The first five characters of each record are decimal digits
and generally represent a sequential record number. Characters 6 and
7 are used for printer format control. The last character of each
record is a dollar sign, For Document Library application, the in-
tervening characters (up to 9, 992) are normally blocked into three
fields consisting of fixed field, free text field, and descriptor field.
There are only two restrictions imposed on the use of allowable char-
acters. The virgule (/) is used to separate descriptors and cannot be
used for any other purpose if the file is to be searched, The dollar
sign, generally reserved for system use (i. e., search operators),

may occur in a record but not as part of a descriptor,

Programs written in manipulator language may assume auny file
format desired, However, if such programs produce a file to be uscd

by the other programs, they must confarm to the above format.

o

PROGRAMS

(1) Search

The Search Program is designed to examine one or more
magnetic tape files, in standard IPS format, and record on a

new file those records which satisfy at least one search request.
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(See Appendix C-8 for more details.) The program accepts as
input a deck of cards specifying the requests for information plus
a file or files suspected of containing the desired information.
The search is made by looking for logical or positional combina-
tions of descriptors, as specified by the search request, in cach

record of the input file(s).

The search technique is based on the use of three logical
operators: AND ($A), OR ($0), and NOT ($N), and five magni-
tude operators: EQUAL ($E), LESS THAN OR EQUAL TO ($L),
GREATER THAN OR EQUAL TO (3G), NUMERICAL ($n), and
SELECTIVE NUMERICAL (81, J). The use of these operators is
explained in detail in Appendices C-7 and C-8, Each request is
written in Polish Prefix Notation (i, e., all operators to the left
and words to the right). The request may contain any legal com-
bination of the operators and descriptors, as complex as desircd
and nested to any depth. For example, the simple request
$0$A/X/Y/Z/ selects items having either the descriptors /X/
and /Y/ or the desciptor /Z/. Thus, by combining any or all of
the operators with the descriptors, a very specific search may

be made.
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The output is one file tape, in standard file format, con-
taining each request followed immediately by those records
which catisfy that request. A listing of the search requests is
also provided plus a summary table indicating--for cach request--
the maximum number of records to be printed (as specified by
the search request) as well as the actual number of hits obtained
(see Appendix C-11). The output tape will normally contain four
records for each request., These records are: Format Record,
New Page Number Record, Search Request Record, and Page
Eject Record. Records 1, 2, and 4 are used as control records

by the Print Program in listing the output,
(2) Sort

The Sort Program performs a tape sort of one file of data
contained on one tape, (See Appendix C-8 for more details. )
The process is a split-merge. The original file of data is sorted
internally into substrings and split onto two tapes. These two
tapes are then merged onto two others and so one, until the

merging produces one string on one tape,

The program accepts as input a tape to be sorted plus four
scratch tapes and a data card specifying control information such

as sort key position and length, sort code, ctc. One of the

~927-



atch tapes, as specified by the user, will contain the sorted

The items (i. e. records) of the tape may be of variable

ut,
The

7th, as only the maximum length is required to be known,
to be soried on may be any length and may begin at any posi-

1 in an item. However, it must he the same length in each

n and must begin at the same position.

M aniEulator

The Manipulator language is an IPS language designed,
ically, for the manipulation of strings of characters. 'T'he

nipulator Program consists of two parts, the compiler and

executer. The compiler performs a one-pass compilation

epting as an input cards written in Manipulator format and

guage, and produces as an outpul an interpretive code, The

cuter accepts as an input the interpretive code generated by

compiler and performs the operations indicated by the code

The Manipulator language consists of instructions which

ow the user to specify the particular information-processing

)cedure to be carried out, The repertoire of instructions

ows for:

General Input/Output--tape reading and writing, on-
line and off-line printing, and off-line card reading.
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String Moving--both character and bit strings,
Character strings may be converted automatically
to other characters,

Character String Scanning--for categories of charac
lers as well as sirings of characiers, voin lefi and
right,

String Comparison--both character and bit strings,
Numerical Operations--hasic numerical operatioas
on converted data as well as some functions (i, e.

sine, cusine),

Automatic Loop Control.

The Manipulator prngram and language are explained in
detail in Applied Physics l.aboratory documents BCC-340 and

BCC-375,

(4) Edit

The Ldit Program (see Appendix F for detail) is designed
to establish (card-to-tape conversion) and maintain files of in-
formation, It accepts as input a deck of cards, called the chan,
deck, which specifies what is to be done during the run, and a
file (which may be empty if it is an initial run). Also, two files

may be mierged during a run,
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The change deck consists of control cards plus text cards.
The control cards specify the type of change being made, such
as replacement or inclusion of a new item. The text cards con-

tain the new information being entered in the file.

Some of the features made available hy the Edit Program are:

. Replacement of a string of ¢haracters by another
string whenever it occurs in the file or in any subset
of the file,

Replacement of a string of characters contained in

certain bounds, where the bounds may ke specificd
as strings of characters or character pousition in an
itera,

Inclusion ... new items in a file, This is used to
establish the file initially as well as to update it,

(5) Print

The Print Program (see Appendix G for detail) prints a file
of information or anv collection of subsets of a file in a variety
of formats as specitied by the user. The program accepts as
input a file containing the information to be printed plus formaut
parameter cards whica, together with the two format control
characters in pnsition 6-7 of each record, specify the format.
The program deck must be followed by a parameter card for

each file on the tape. If listings of the same file in more than
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one format are desired, then a parameter card must be included
for each format, Only parameters which are to be changed from
their vzlues for the preceding file need to be put on the parameter
card. If no changes are required, the parameter card will be

blank but must still be included.

The user has control of what information is to b¢ pr.nted
from each item in the file. However, the information from each
item must be a continuous string. Also, the user may specify
the margins for the firs: line of each ilem and for a'l other lines,
For example, indented or overhanging paragraphs may be pro-
duced. In addition, the user has control of line breaks as well
as pagination, such as causing the page to be ejected if there is
insufficient room for an item on that page. For example, tables
may be made always to print on a separate page or at least not
be broken from one page to the next. Also, page headings, num-

bering, etc., are at the control of the user if he desires.
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IV. EQUIPMENT AND COSTS

I, EQUIPMENT

The information retrieval system and its associated operations

utilize System 1| of the Laboratofy. System | is depicted in Figure 5.

E N
NI o 0 0
Q — 8 — N
m§:§£§
N
E17434 #1471
E17436 Shd =] 3 o et
r—-r\ ~ o N
7094,1 W
CH.C CH.B
7909 7909 729.5
729.5
7631 .4 7631.4 @ 729.5
729.5
flo7a  ¥1074 729.5
7904.2 729.5
o1729.5
3.3 [ ]
CHN .
1402 S 5 fm.s
T L
1414.4 7040 a g 1945
CH.A #lo3slz v =
- 1029LY S N
7106 1029 R HE
1414.8 =~
1403.3
FIGURE 5

APL System 1
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IBM 7094

7004

711

716

10 729
7607
7€17
2 7909
2 1301
2 7631
IBM 7040
7040

4 729
7904

2 1301
2 7631
7904
1414
1402
2 1403
2 1414

This system is used on line for the updating of
the master file and processing of reference
searches.

Maod 1 {7302
card reader
printer
Mod 5 tape units; 4 shared with 7040
data channel (for rcader, printer, tapes)
data channel control

data channel (for disk storage)

Mod 2 disk storage; shared with 7040
Mod 4 file contirol; shared with 7040

This system is used for card-to-tape conversions
and preparation of printouts in support of the 7094,

(7106 processing unit)

Maod 5 tape units; shared with 7094

Mod 2 data channel (for disk storage)

Mod 2 disk storage; shared with 7094

Mod 4 file control; shared with 7094

Mod 1 data channel (for tape units)

Mod 7 input/output synchronizer (for tape units)
card reader/punch

Mod 3 printer

Mod 4 and Mod 8 input/output synchronizers

Additional equipment, which is located in the Library arca, in-

cludes the following:

IBM 026 printing keypunch (leased)
Remington-Rand synchrotape (purchased)
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2. COSTS AND TIME

Monthly equipment costs are:

026 keypunch (3 at $67/mo) $ 201,00

7094/ 7040 computer system
(average 11,5 hr/mo at $465/hr) 5,348. 00
Total $5,549. 00

The three 026 keypunches combined are used approximately 16
hours per day. The 7094/7040 system is used on an average of 11.5
hours per month; however, only 6. 5 hours are attributable to searches.
The rest is used for file maintenance. The number of search questions '’
per month presently average 250, with 200 of these in support of the
SDI program and 50 attributable to comprehensive searches. The num-

ber of documents put on tape per month are presently averaging 650.

The comprehensive search requests require on the average of
one-half hour for the library processing of the question. The time is

divided as follows:

15-20 minutes of discussion per questicn

10 minutes to write the question and keypunch it,
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APPENDIX A

ORGANIZATION CHART OF THE CENTRAL LABORATORY
LIBRARY GROUP
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APPENDIX B
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THE JOHNS HOPKING UNIVERSITY

APPLIED PHYSICS LABORATOR
DOCUMENT LIBRARY

INFORMATION RETRIEVAL SYSTEM
SEARCH REQUEST FORM

IwOUEeTOR: F I L DATE REQUESTED:

'. , '.1 E
RouP:  F / EXT: . : DATE REQUIRED:

‘LASSIFICATION: (:) C 8 C-RD S-RD (CIRCLE HIGHEST)

SEARCH REQUEST
'0PIC: [ - ) '

FIELD: 5o
A, MAJOR: T A A X !

B, RELATED:

SYNONYMS:

SEARCH: DATE:

{.B, If you know the author or organization please write it down.

Synonyms for either the major phrases or words greatly increase the
scope of the search.
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SEARCH TECHNIQUE

The search technique used for the 7094 is based on the use of

three logical operators and five magnitude operators, which are used

with Polish Prefix Notation (i. e., all the operators to the left, and the

words to the right).

Logical Operators

$A - AND

$0 - OR
¢

$N - NOT

Magnitude Operators

$E

G
$L

$n

$1, J

EQUAL

GREATER THAN OR
EQUAL TO

LESS THAN OR
EQUAL TO

NUMERICAL

SELECTIVE NUMERI-
CAL

By combining these operators with the descriptors, searches can

be made more specific. The selection of descriptors and the use of the

magnitude operator EQUAL tend to reduce the number of false drops

(incorrect answers). The IBM 7094 as programmed will search out,

compare. and acceptl descriptors individually as uniterms. However,




if the descriptors arc bound together by the EQUAL operator. as

nhragea in the <earch the comeautar will accent thoeo doseris

vt AN C
LSRR AR A 0414 L He H1ig1 (¢ Sapri D

if they are in the same sequence, This technique prevents the necept-

ance of descriptors used in another context.

As an example, assume that a request is received by the librarian
for information on "Underwater Delection Systems." 'I'wo documents
may have these three descriptors listed on the tape but used in entirely

different contexts. ‘T'he first document might have the descriptors

/[UNDERWATER/CCMMUNICATION/SYSTEM/........../GAS/

DETECTION whereas a second document might have
/UNDER/DETECTION/SYSTEM/,

If the tape is searched by the single descriptors (uniterms)
/UNDERWATER/and/DETECTION/and/SYSTEM /

both documents will be accepted by the computer. The first document
is obviously an incorrect answer. In the APL program, however,
when /UNDERWATER/, /DETECTION/, and /SYSTEM/ are combined

in the search by the EQUAL operator as follows:

$ASE/UNDERWATER/DETECTIONSE/DETECTION/SYSTEM/,
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the IBM 7094 will accent the descriptors onlv when they are adjacoent

as in the phrase, "Underwater Detection System.

Another request might be for information on, "High temperature
or heat resistant material but no aircraft material.'" The question

would be phrased by the librarian in search language as follows:

$A$ASO3E/HI/TEMPSEHEAT/RESISTANT/MATERIAL$N/AIR-

CRAFT/

The search ic built up with Polish Notation in the following manner:

1. "Iligh" and ""Temperature' are combined by the KQUAL
Onerator.
$E/HI/TEMP/
2. ""Heat" and ""Resistant'' are combined by the EQUAL

Operator and the logical operator OR is added to allow
a choice of the two combinations.

$O$E/HI/TEMPS$E/HEAT/RESISTANT/

3. The logical operator AND is added because '"'Materials"
is also wanted.

$A$OSE/EI/TEMPSE/HEAT/RESISTANT /MATERIAL/

4. The logical operaters AND and NOT are added so that the
computer will not accept documents with the descriptor
"Aircraft'.



SASASO3A/HI/ TEMPSE/HEAT/RESISTANT/
MATERIALSN/AIRCRAVT/
The magnitude operators $L {less than or equal to) and $G
(Greater than or equal to) can be combinrd to give a range of specitic

tempceratures, velocities, etc. For example:
$A...$G/1000/MPH$L/2000/MPH/

Thus, the computer will select all documents that deal with speeds be-
tween these limits and contain the other specific descriptor combina-

tions requested.

The NUMERICAL operator is an expanded EQUAL operator that
permits a search for a phrase of two or more descriptors with fewer
operatdrs. For example, to search for "Underwater Detection Sys-
te.m..s, " it is merely ne(lt'essa.r“y to enter the words in sequence behind

the NUMERICAL operator as,
$3/UNDERWATER/DETECTION/SYSTEM/,
which is simpler than the use of the EQUAL operator which requires

$ASE/UNDERWATZER/DETECTIONS$SE/DETECTION/
SYSTEM/.
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With the NUMERICAL operator it 18 possible to combine os many

words as desired, lessening the chance for error in writing the search,

The SELECTI.

2 NUMERICAL operaitor has two functions in ihe

[

retrieval program. First, it allows the sclection of a broad phrase
from a specific phrase, and second, it permits the retrieval of an
inverted phrase. Thus, if the broad phrase "Underwater Detection
Systems' is requested, the librarian uses the SELECTIVE NUMERICAL.

operator:
$3, 4/ UNDERWATER/DETECTION/SYSTEM/.

The computer will then search for /SYSTEM/ and if /UNDERWATER/
/DETECTION/ are in sequence within three words in front of /SYSTEM/,
it will accept the phrase, Thus, if /UNDERWATER/ /DETECTION/
SYSTEM/, /UNDERWATER/SHIP/DETECTION/SYSTEM/, or /UNDER-
WATER/TORPEDO/DETECTION/SYSTEM/ are listed in this sequence
as descriptors for documents, these docurnents will be accepted and

printed out,

Inverted phrases may also be searched by using the SELECTIVE
NUMERICAL two or more times with & different descriptor in front of
the last word of the phrase each time. A phrase can often be stated in

two or more ways, such z '"Laminar Compressible Viscous Flow, "



iich also may be stated as "Compressible Laminar Viscous I'low, "
‘iscous L.aminar Compressible Flow,' "Compressible Viscous

iminar Flow," "Viscous Compressible LLaminar Flow,' and "l.aminar
scous Compressible Flow, " The cataloger merely enters the phrase
the form the author writes it, and it is retrieved in the following
inner;
$A$A$2, 4/ VISCOUS/FLOWS2, 4/ COMPRESSIBLE/FLOWS$2, 4/
LAMINAR/FLOW
le computer will accept any phrase in which /FLOW/ is the last word
d /VISCOUS/ is in front of it within three words., /COMPRESSIBL.E/

d /LLAMINAR/ arc selected in the samc¢ manner,

The IBM 7094 computer can process 1, 000 or more questions
one time. The searches can be very complex, with many OR oper-
»rs in a single search, As a result, time can be saved in the cata-
zing of documents, For example, a work tape of approximately 4,000
cords can be searched for 600 separate descriptors in about four
nutes, The time required for looking up each descriptor or code
\ile cataloging is not comparable to the time and expense of the com-

ter,
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THE SEARCH PROGRAM 15 DESIGNED TO EXAMINE ONE OR MORE MAL*E-
IC TAPE FILES IN STANDARG ENFORMATION PROCESSING SYSTEM (IPS)
ORMAT AND RECORD ON A NEW FILE THOSE RECORDS WHICH SATISFY AT
EAST ONE SEARCH REQUEST.

A STANDARD 1IPS FORMATVED FILE CONSISTS OF RECORDS UP TO
0,000 CHARACTERS LONG, THE LAST RECORD BEING FOLLOWED BY A FILE
ARK. EACH RECORD CONSISTS OF A S-DIGIT RECORD NUMBER, FULLOWED BY
WO FORMAT CONTROL CHARACTERS (FOR USE BY THE *PRINT' PROGRAM, SEE
CC-352)y FOLLOWED BY THE TEXT OF THE RECORD, FOLLOWED BY A TER-
INAL DOLLAR SIGN. THIS IS, FOR EXAMPLE, THE FORMAT PROVIDED BY
HE $EDIT* PROGRAM (SEE BCC-345).

THE SEARCH IS MADE BY LOOKING FOR LOGICAL NP rrnryrsaey
OMBINATIONS OF DESCRIPTORS (AS SPECIFIEL BY i(He StukiH ReEWLL3T)
N EACH RECORD OF THE INPUT FILE.

kb ke ok R R e o o ook ol e o o e o e K R

INPUT
T2 RT3 T RI R FETR AR RS RN 3 R L TR 2R T T 1 § P

THE SEARCH FPROGOR.m ACCEPTS AS INPUTS UNE OR MORE 1A ' In
TANDARD 1PS FORMAT AND A DECK OF CARDS CONTAINING PROGRAM PARAME-
ERS AND ONE OR MORE REQUESTS.

RESREERESERERE SR RE R R KRR R kR kR ke P o
aurTPuT
A L T ST 22 T Ty O P P T Py

IHE OoUTPUT .~ . - Ton Tl LTAMND AR TLRUAAT CumniAll.
ACH REQUEST FOLLOWED immMEDIAMELY BRY THOUSE RICORS . HICH SATISFY
HAT REQUEST. A LISTING OF THE SEARCH REQUESTS IS ALSO PROVIDED
LUS A SUMMARY TABLT INDICATING, FOR EACH REQUEST, THE MAXIMUM
UMBER OUF RECORDS TO BE PRINTED (AS SPECIFIED BY THE SEARCH RE-
UEST) AS WELL AS THE ACTUAL NUMBER OF HITS OBTAINCD.

EACH REQUEST NORMALLY CAUSES FOUR RECOROS TUO BE WRITTEN ON
HE OUTPUT TAPE. THESE RECORDS ARE 1) A FORMAT RECORD, 2) A NEW
AGE NUMBER RECORD, 3) THE SEARCH REQUEST RECORD, 4) A PAGE EJEC?
ECORD. RECORDS 1y 23 AND 4 ARE USED AS CONTROL RECORDS RY T~
PRINT® PROGRAM (BCC-352) INM LISTING THE OUTPUT.
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FOR EXAMPLE, AN OUTPUT TAPE MAY APPEAR AS FOLLOWS-

L XX ]

COOOOF *FORMAT PARAMETERS®

00000N 001

0000099 *SEARCH REQUEST?

00000#

(ALL RECORDS SATISFYING ABOVE REQUEST)

LI ER 2R SRR R R LA 22222 R R R R R bR 22y

DESCRIPTORS
ARERAECR KL RS EE R R AR R R R RS SR E MR AR R E AR RE R GRS AR R Rk S &

BY A DESCRIPTOR WE MEAN A STRING OF CHARACTERS BOUNDED BY
VIRGULES (/). THE CHARACTERS IN THIS STRING MAY BE ANY LEGITIMATE
CHARACTERS EXCEPT THE VIRGULE ITSELF AND THE DOLLAR SIGNy WHICH IS
RESERVED FOR USE OF THE SYSTEM. SPACES MAY BE USED, AND ARE
TREATED LIKE ANY OTHER CHARACTER. THUS TWO DESCRIPTORS ARE THE
SAME ONLY IF THEY ARE IDENTICAL CHARACTER BY CHARACTER, SPACES
INCLUDED. A LIST OF THE AVAILABLE PRINTING CHARAC'ERS IS GIVEN IN
TABLE 1.

A DESCRIPTOR MUST CONTAIN AT LEAST ONE CHARACTER (NOT COUN-
TING THE VIRGULES THAT BOUND IT) AND MAY CONTAIN AS MANY AS THE
LENGTH OF THE RECORD PERMITS.

HOWEVERy [F SUCCESSIVE VIRGULES OCCUR, EACH ONE EXCEPT THE
FIRST DOF THE STRING IS TREATED AS DEFINING A ZERO-CHARACTERED
OESCRIPTOR.

THE USUAL RECORD CONTAINS SOME FREE TEXT AS WELL &S SOME
DESCRIPTORS. IT IS ADVISABLE TO PUT ALL THE DESCRIPTORS IN ONE
CONSECUTIVE STRING (ONLY ONE VIRGULE BEING REQUIRED BETWEEN SUC-
CESSIVE DESCRIPTORS) AND PUT THE FREE TEXT E{THER AHEAD OF THIS
STRING OR BEHIND 1T, OR BOTH. [IF FREE TEXT IS PUT BETWEEN TWO
DESCRIPTORS THEN 1T WILL BE BOUNDED 8Y THE VIRGULES OF THOSE
DESCRIPTORS AND HENCE WILL IVSELF BE TAKEN AS A OESCRIPTOR. USUAL-
LY THIS DOES NO HARM (EXCEPT BY SLOWING DOWN THE SEARCH A BIT)
SINCE SUCH A STRING WILL NOT OFTEN COINCIOE EXACTLY WITH ONE OF
THE REAL OESCRIPTORS IN THE SEARCH REQUEST.

tS RS I3 23RS RS AR R AR R R SRR SE RS R R 2R ST

CONCATENATION OF RECORDS
ERRERRREREBRERERRK KRB LR AR NRE SRR ERERRRRERERRR ER DK R

ASSUME THAT THERE [S A FIXED FIELD AT LEAST 3 CHARACTERS IN
LENGTH BEGINNING IN COLUMN 8 DOF EVERY RECORD OF THE FILE. IT IS
POSSIBLE TO CAUSE ALL OF THE INFORMATION BETWEEN THIS FIXED FIELD
AND THE END OF THE RECORD TO BE CONCATVENATED WITH THIS SAME POR-
TION OF ALL OR SOME OF THE SUCCEEDING RECORDS BEFORE SEARCHING.

AN S IN THE RIGHTMOST COLUMN OF THE FIXED FIELD CAUSES CONCA-
TENATION AT THE BEGINNING OF SUCCEEDING RECORDS. A T CAUSES CONCA-
TENATION AT THE END OF THE RECDORDS. THE S AND T WILL BE REFFRPEN
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AS LEVEL INDICATURS. THE 2 CHARACTERS IMMEDIATELY PRECEDING
LEVEL INDICATOR MUST CONTAIN AN INTEGER WHICH WILL BF REFERRED
AS A LEVEL NUMBER. SINCE THERE ARE 99 POSSIBLE LEVELS OF
CATENATIONy i7 IS5 POSSIBLE TO CONCATENATE UP TO 99 RETCRDS av

BEGINNING AND UP TO 99 RECORDS AT THE END OF SUCCEEDING RE-
DS.

THE SMALLER LEVEL NUMBERS PRECEDING AN S LEVEL INDICATOR
SE THAT RECORD TO OCCUR FURTHER TO THE LEFT IN THE CONCATENATED
ING. THE SMALLER LEVEL NUMBERS PRECEDING A T LEVEL INDICATOR
SE THAT RECORD TO OCCUR FURTHER TO THE RIGHT IN THE CONCA-
ATED STRING. ALSO, A LEVEL NUMBER CAUSES THE REPLACEMENT OF ALL
CEDING RECORDS WITH THE SAME LEVEL INDICATOR WHICH HAD AN EQUAL

H1GHER LEVEL NUMBER. IN PARTICULAR, A LEVEL NUMBER CF 0 WILL
LACE ALL PRECEDING RECORDS W!TH THE SAME LEVEL INDICATOR.

IT IS PODSSIBLE TO SEARCH ALL RECORDS WITHOUT CONCATENATION,
S THIS FEATURE 1S COMPLETELY OPTIONAL. IN THIS CASE THE FIXED
LDy, IF PRESENT, WILL BE INCLUDED AS PART OF THE TEXT. THUS, IT

NOT NECESSARPY TO HAVE THE FIXED FIELD UNLESS CONCATENATION IS
IRED.

HOWEVER, THERE ARE 3 OPTIONS AVAILABLE WHEN SEARCHING WITH
CATENATION. THESE ARE -

1) SEARCH ONLY RECORDS WHICH HAYE NO LEVEL INDICATORS.

2) SEARCH ONLY RECORDS WHICH HAVE NO LEVEL INDICATORS OR HAVE
EVEL INDICATORS.

3) SEARCH ALL RECORDS.

CONSIDER THE FOLLOWING FILE WHICH HAS A FIXED FIELD 4 CHARAC-
S LONG. NOTE THAT THE FIXED FIELD IN RECORDS WITH LEVEL INDI-
ORS IS UNIQUE AND THUS FORMS A HANDY SORT KEY FOR THESE RE-
DS

01 AOQOLSBUMBLEBEE CCOMPUTING CENTERS
02 AOQOLlT/BCC/GROUP/S

03 BCCs

04 BO3S MATHEMATICAL PROGRAMMINGS$
05 B03T/BCC-1/PROJECT/S

06 BCC~1s$

07 C03S LOGICAL PROGRAMMINGS

08 CO037/BCC—-3/PROJECT/S

Q9 BCC-3$

THE FOLLOWING WOULD BE THE APPEARANCE OF THE FILE AFTER
CATENATION (I.E.e AT SEARCH TIME).

01 AOLSBUMBLEBEE COMPUTING CENTERS
02 AOLTBUMBLEBEE COMPUTING CENTER/BCC/GROUP/$

03 BUMBLEBEE COMPUTING CENTER BCC/BUC/GROUP/S
04 BO3SBUMBLEBEE COMPUTING CENTER MATHEMATICAL PROGRAMMING/
/GROUP/ $

05 PBO3TBUMBLEBEE COMPUTING CENTER MATHEMATICAL PROGRAMMING/

-1/PROJECT//BCC/GROUP/ S
06 BUMBLEBEE COMPUTING CENTER MATHEMATICAL PRDOGRAMMING

-1/BCC~1/PROJECTY//BCC/GROUP/S
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00007 CO3SBUMBLEBEE COMPUTING CENTER LOGICAL PROGRAMMING/BCC- 1/
PROJECT//BCC/GROUP/ S

00008 CO3TBUMBLEBEE COMPUTING CENTER LOGICAL PROGRAMMING/BCC-3/
PROJECT//BCC/GROUP/ S

00009 BUMBLEBEE COMPUTING CENTER 10OGICAL PROCAAMMING £
BCC~3/PROJECT//BCC/GROUP/ $

ALL OF THESE RECORDS WOULD B8E SEARCHED UNDER OPTION 3,
WHEREAS ONLY RECORDS 00002, 00003, 00005, 00006, 00008, 00009
WOULD BE SEARCHED UNDER OPTION 2 AND RECORDS 00003, 00006, 0000S
WOULD BE SEARCHED UNDER OPTION 1.

NOTE THAT THE IDENTIFICATION OF EACH RECORD SEARCHED IS THAT
OF THE LAST RECORD INCLUDED DURING CONCATENATION.,

THIS FEATURE IS IMPLEMENTED BY PLACING THE OPTION NUMBER 1,
2y OR 3 AND THE FIXED FIELD LENGTH IN THE APPROPRIATE FIELDS ON
THE YOPTION' CARD AS DESCRIBED LATER.

*RMR AR DN G SR G ko hk mk kR pok kR kk Rk Rk kY

DELETION OF SEALRCH REQUEST FROM OUTPUT
RENEEEEEREER AR SRR NG A RRR KRR KRR XA R R R Gk R

THE 7094 SEARCH PROGRAM IS PRESET TO INCLUDE THE SEARCH
REQUEST IN  THE HIT OUTPUT TAPE IMMEDIATELY PRECEDING THE RECORDS
WHICH SATISFY [HAT REQUEST. HOREVERy A 1 IN THE APPROPRIATE FIELD
OF THE 'OPVION®' CARD WILL CAUSE THE FOUR RECORDS ASSOCIATED WITH
EACH REQUEST (SEE OQUTPUT SECTION) TO BE OMITVED FROM THE QUTPUTY
TAPE. '

THIS FEATURE IS USEFUL FOR REARRANGING A FILE IN A SPECIFIED
ORDER.

####ttttt*#*&t‘t*#ﬂt*‘*****#*##**#**##*#t*#t#t**‘*

THE SEARCH REQUEST
##**t*#t#*t###t#*#**#t*#*#t**##*#t#*t#*t#ttt*t#*#*

EACH SEARCH REQUEST IS PUNCHED ON ONE OR MORE CARDS ACCORDING
TO 7THE FOLLOWING RULE. THE FIRST CARD MUSYT NOT HAVE A BLANK IN
COLUMN 1, AND ALL FOLLUOWING CARDS OF THE SAME REQUEST MUST HAVE A
BLANK IN COLUMN 1. [IF THE LAST NON-SPACE CHARACTER ON A CARD IS &
VIRGULE THEN ALL TRAILING BLANKS ARE DELETED. IF THE LAST NON-
SPACE CHARACTER IS NOT A VIRGULE THEN ALL BUT ONE OF THE TRAILING
BLANKS ARLC ODELETED. THEREFORE, IT IS NECESSARY TO END EACH CARD
EITHER WITH A) A FULL WORD OF, FREE TEXT OR B) A VIRGULE OF THF
SEARCH DESCRIPTION FULLCWING AN OPERATOR OR DESCRIPTOR. ALL
LEADING BLANKS ON THE CARD ARE DELETED.

EACH REQUEST SHOULD START WITH AN IDENTIFYING NAME OF SIX
CHARACTERS OR LESS, FCLLOWED BY A MAXIMUM OUTPUT COUNT AND THEN
THE SEARCH DESCRIPTION, THE FIELOS BEING SEPARATED BY COMMAS. THE
SEARCH DOESCRIPTION MAY CONTAIN FREE TEXT IDENTIFYING THE S5EARCH.
FREE TEXT MAY PRECEDE AND/CR FOLLOW THE SEARCH DESCRIPTION.

IFf THE MAXIMUM OUTPUT COUNT IS LESS THAN THE ACTUAL NUMBER OF
HITSy, ONLY THE NUMBER SPECIFIED BY THE MAXIMUM QUTPUT COUNT WwWILL
APPEAR ON THE HIT QUTPUT TAPE. HOWEVER; THE SUMMARY TABLE WILL
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INDICATE THE ACTUAL NUMBER OF HITS. SPECIFICALLY, IF THE MAXIMUM
OUTPUT COUNT IS 0, NO QUTPUT WEILL APPEAR ON THE HIT TAPE FOR THAT
?EgUgSTo BUT THE NUMBER OF HITS WILL BE RECORDED IN THE SUMMARY
ABLE.
FUR EXAMPLEy THE FOLLOWING IS A LEGAL SEARCH REQUEST.

SRCH1,10, OBYAIN A MAXIMUM OF 10 ITEMS ABOUT COMPUTERS WHICH WIRT

PUBLISHED IN 1963 $A/COMPUTERSSE/1963/DATE/

THE FOLLOWING DISCUSSION WILL VERIFY THAT THIS REQUEST IS
GRAMMATICALLY CORRECT.

THE SEARCH DESCRIPTION CONSISTS OF DESCRIPTORSs VIRGULES,y AND
THE OPERATORS

$A LOGICAL AND

$0 LOGICAL OR (AND/OR)

$N LOGICAL NOT

$L LESS THAN OR EQUAL TO

$E EQUAL TO

$6 GREATER THAN OR EQUAL TO.

$1,J NUMERICAL

THE SYNTAX AND SEMANTICS OF THE SEARCH DESCRIPTION ARE GIVEN
IN DETAIL IN THE FOLLOWING PARAGRAPHS. THE SYNTAX IS BASED ON THF
POLISH PREFIX NOTATION OF LUKASZEWICZ, IN WHICH BINARY OPERATORS
ARE PUT AHEAD OF THE TWO OPERANDS INSTEAD OF BETWEEN THEM. THIS
NOTATION AVOIDS THE NEED FOR GROUPING PARENTHESES AND SIMPLIFIES
THE COMPUTER PROGRAM. AFTER THE INITIAL STRANGENESS HAS WORN OFF,
YOU WILL FIND IT ECONOMICAL AND CONVENIENT.

NOTICE THAT EACH DESCRIPTOR IN THE SEARCH DESCRIPTION IS
BOUNDED BY VIRGULES, AS IN THE STANDARD TAPE FORMAT, EXCEPT THAT &
VIRGULE IMMEDIATELY PRECEDING A DOLLAR SIGN IS OMITTED.

g e T ITTITIE TIPSR AR S L L RS AL A2 2 2 L L Ll L

COLLATING SEQUENCE :
FRRRRRKREEEREAREERRKRERREREEBREBREERES R RS E SR SRk ES

THE OPERATORS $L AND $G, AS DESCRIBED BELOW, REQUIRE THAT A
DESCRIPTOR IN THE RECORD BE COMPARED FOR MAGNITUDE WITH A DESCRIP-
TOR IN THE SEARCH DESCRIPTION (IF THEY ARE NOY EQUAL).

THESE TWO DESCRIPTORS MAY BE OF UNEQUAL LENGTHs IN WHICH CASE
THE SHORTER ONE WILL BE DEEMED THE LESSER. WHEN THE DESCRIPTORS
ARE OF THE SAME LENGTH, THE COMPARISON 1S MADE ACCORDING TO THE
COLLATING SEQUENCE AS GIVEN IN DETAIL IN TABLE 1 AND IN GENERAL
BELOW.

THE BLANK IS SMALLEST, FOLLOWED IN ORDER BY

o ) + ® = [ =

ALPHABET IN USUAL ORDER

GIGITS IN USUAL ORDER.

AS STATED EARLIER, TWO DESCRIPTORS ARE EQUAL WHEN THEY ARE
IDENTICAL CHARACTER BY CHARACTER.
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RREABESEEREREAGS RS LRSS SR SRS E R AR AR NS R KA R KR SRR RN A
THE LESS THAN OPERATOR, $L
REERREXR RS RASR SRS S SRSV ER AR R AR AR AR RRNERERE XSS

~ IF Xy Yo AND Z ARE ANY DESCRIPTORS THEN SL/X/Y/ IS A LEGITI-

MATE TERM IN A SEARCH DESCRIPTION. THIS TERM WILL SELECT A RECORD
FROM TH. INPUT FILE IF AND ONLY IF TMAT RECORD TONTAINS THE TwWu
CONSECUTIVE DESCRIPYORS /2/Y/ IN THAT ORDER AND

Al) THE DESCRIPTORS X AND 2 HAVE THE SAME NUMBER OF CHARAC-
TERSy AND

A2) Z EITHER IS THE SAME AS X OR PRECEDES IV IN THE COLLATING
SEQUENCE (I.E. IS LESS THAN OR EQUAL TO X), OR

B) Z IS SHORTER (COMNTAINS LESS CHARACTERS) THAN X.

ADDITIONALLYs THE (ERM SL/XS$S1+J/X1/X2/0ee/X1/ WILL SELECT A
RECORD IF

A) THE TERM $14J/X1/X2/eee/X1/ (SEE BELOW) IS SATISFIED AND

B) THE DESCRIPTOR 2 IMMEDIATELY PRECEDING X1 IN THE RECORD
SATISFIES THE CONDITIONS Al, A2, AND B ABOVE.

AR ERERREEEE R R A KRR RERGEARFER AR S G LS RERER b b kk Rk

THE EQUALS OPERATOR, SE
ERREEREE SR EEBE SR ERRER R LR R EER AR R R REERRRRE AR KSR KN

IF X AND Y ARE ANY DESCRIPTORS, THEN SE/X/Y/ IS A LEGITIMATE
TERM 1IN A SEARCH DESCRIPTION. IT WILL SELECT A RECORD FROM THE
INPUT FILE IF AND ONLY 1F THAT RECORD CONTAINS THE TWO CONSECUTIVE
DESCRIPTORS /7X/Y/ IN THAT OROER.

THE TERM SE/XSIyJ/X1/X2/<ee/X1/ MWILL SELECT A RECORD IF

A}l THE TERM $14¢J/X1/X2/eee/X1/ (SEE BELOW) 1S SATISFIED ANO

B) THE OESCRIPTOR Z IMMEDIATELY PRECEDING X1 IN THE RECORD IS
THE SAME AS X.

SRS LA R EERERE LR EE R ERRREKEF R R R K E R R E PR R E RN KRR kR Kk

THE GREATER THAN OPERATOR, $G
EREERE ARG RESESEERE AR AR BE RS SRS RKE SRR SRR ERARE RSNk S

IF Xo Yo AND Z ARE ANY DESCRIPTORS THEN $G/X/Y/ IS A LEGITI-
MATE TERM IN A SEARCH DESCRIPTION. THIS TERM WILL SELECT A RECORD
FROM THE INPUT FILE IF AND ONLY IF THAT RECORD CONTAINS THE TwO
CONSECUTIVE DESCRIPTORS /2/Y/ IN THAT ORDER, AND

Al) THE DESCRIPTORS X AND Z HAVE THE SAME NUMBER OF CHARAC-
TERSy AND

A2) Z EITHER IS EQUAL TO X DR FOLLOWS IV IN THE COLLATING
SEQUENCE (I.E. IS GREATER THAN OR EQUAL TO X!,y OR

B) Z 1S LONGER (CONTAINS MORE CHARACTERS) THAN X.

ADDITIONALLYy, THE TERM S$G/XS$I¢J/X1/X2/eee/X1/ WILL SELECT A
RECORD IF

A) THE TERM $14J/X1/X2/eee/X1/ (SEE BELOW) IS SATISFIED AND

B) THE OESCRIPTOR Z IMMEDIATELY PRECEDING X1 IN THE RECORD
SATISFIES THE CONDITIONS Al, A2, AND B ABOVE.
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2R 22l 2222 SR IR S RS R R R IS 2222 P 2R SR

THE NUMERICAL OPERATOR, S$I,4J
REEERENEAE RN EREE AR ER R R DERRRER AR AR R KSR RER KR RERE S L%

LET 1 AND J BE ANY POSITIVE INTEGERS. IF X1yX2jpeeey Xl ARE ANY

DESCRIPTORS AND J 1S GREATER THAN OR EQUAL TO I, THEN $1,J/7X1/

/eao/XI/ IS A LEGITIMATE TERM IN A SEARCH DESCRIPTION. 1T wiil
'LECT A PFLORD FROM THE INPUT FILE IF AND ONLY If

A) THE RECORD CONTAINS THE I DESCRIPTORS X1 THROUGH XI IN THE
\DER SPECIFIED, AND

B) THE DESCRIPTOR X1 OCCURS WITHIN J DESCRIPTORS OF XI, I.Eey
{ERE ARE NO MORE THAN J-2 DESCRIPTORS BETWEEN X1 AND XI.

IN PARTICULARy $1/X1/eee/XI/ IS A LEGITIMATE TERM IN A SEARCH
:SCRIPTION AND WILL BE CONVERTED oY THE PROGRAM TO $I4!/X1/eee/
/e

IT 1S NOTED, IN PASSINGy THAT THE TERM $2/X/Y/ 1S EQUIVALENT
) SE/X/Y/ ALREADY ODISCUSSED.

RREEARRRBEFEREREREEERE AR E R ARk Rk SRR R AR EE R ke R KE R R X

THE LOGICAL OPERATORS
ERERRREEEBREREREEE XK KL XA K SRR R AR R RRRERRR SRR XSS

THE LOGICAL OPERATORS $A (FOR AND)y 80 (FOR OR), AND SN (FOR
JT) MAY NOW BE DEFINED RECURSIVELY.

IF X AND Y ARE DESCRIPTORS THEN

A) /X/ 1S A SEARCH DESCRIPTION.

B) S$L/X/Y/ IS A SEARCH DESCRIPTION.

C) SE/X/Y/ IS A SEARCH DESCRIPTION.

D) $G/X/Y/ 1S A SEARCH DESCRIPTION.

E) $14J/XL/K2/ece/X1/ 1S A SEARCH DESCR[PTION

THE SEARCH DESCRIPTION /X/ SELECTS A RECORD FROM THE. INPU1
ILE IF AND ONLY IF THAT RECORD CONTAINS THME DESCRIPTOR X. THE
JLES BY WHICH THE DESCRIPTIONS CONTAINING $L, $E, $G, AND S$I,J
ELECT RECORDS HAVE BEEN GIVEN IN THE PRECEDING PARAGRAPHS.
JTICE THAT A LEGITIMATE SEARCH DESCRIPTION ALWAYS ENDS WITH A
[RGULE, AND MAY BEGIN WITH EITHER A VIRGULE OR A DOLLAR SIGN.

SUPPOSE S/s T/ ARE ANY SEARCH DESCRIPTIONS, SO THAT S IS A
TRING OF SYMBOLS BEGINNING WITH EITHER A VIRGULE OR A DOLLAR
IGNy AND SO IS T. THEN

F) SNS/ IS A SEARCH DESCRIPTIUN WHICH SELECTS THOSE RECORDS
HICH S/ DOES NOT SELECT.

G) $AST/ IS A SEARCH DESCRIPTION WHICH SELECTS THOSE RE-
DRDS SELECYED BY BOTH S/ AND T/,

H) s$asv/ IS A SEARCH DESCRIPTION WHICH SELECTS THOSE RE-
DRDS SELECTED BY EITHER S/ OR T/ OR BOTH.
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REREEREER KN LR A SRR SRR RS C R RE SR AR KK ER R EREEERE SR KK

EXAMPLES
LEXRARRREER KD HRRKRERR SRR SE SR AR RE SRR AU SERERER R %

IN THIS SET OF EXAMPLES WE ASSUME THAT THE INPUT REFERS TO
THE TECHNICAL PAPERS ON SOME SUBJECT, SAY INFORMATION RETRIEVAL.
EACH RECORD IN THE FILE PERTAINS TO ONE TECHNICAL PAPER AND CON-
TAINS THE USUAL BIBLIOGRAPHIC INFORMATION FOR THAT PAPER, AS WELL
AS A STRING OF DESCRIPTORS. WE ASSUME THAT THE YEAR OF PUBLICA-
TION OF THE PAPER (FOUR DECIMAL DIGITS) IS ALWAYS ONE OF THE
DESCRIPTORSy AND iS IMMEDIATELY FOLLOWED BY THE DESCRIPTOR /DATE/.

THUS, FOR EXAMPLE, A PAPER PUBLISHED IN 1960 WOULD CONTAIN
THE STRING «ee/1960/DATE/w.a SOMEWHERE AMONG THE SEQUENCE OF
DESCRIPTORS.

THEN THE SEARCH DESCRIPTION

$E/1960/DATE/
SELECTS ALL PAPERS PUBLISHED IN 1960.

$NSE/1960/DATE/

SELECTS ALL PAPERS NOT PUBLISHED IN 1960 (AS WELL AS ANY FOR WHICH
THE DATE DESCRIPTUR-PAIR WAS OMITTED). -

$L/1960/0ATE/
SELECTS. ALL THE PAPERS PUBLISHED IN 1960 OR EARLIER.
 $L/100082,3/COST/MATERIAL/
WOULD . SELECT, AMONG OTHERS; A RECORD CONTAINING THE STRING OF
DESCRIPTORS +o./900/COST/OF /MATERIAL/ .. AS MWELL AS A RECORD
CONTAINING THE DESCRIPTORS «../900/COST/NATERIAL/...
$G/1956/DATE/ )
SELECTS ALL THE PAPERS PUBLISHED IN 1956 OR LATER.
$A$G/1956/DATESL /1960/DATE/
SELECTS ALL THOSE PUBLISHED FROM 1956 TO 1960, INCLUSIVE.
SN$ASG/1956/DATESL/1960/DATE/

SELECTS THOSE WHICH WERE NOT PUBLISHED BETWEEN 1956 AND 1960,
INCLUSIVE.

$O/JONES 4 AK$SASG/1956/DATESL/1960/DATE/

SELECTS THOSE PAPERS WHICH EITHER ARE BY A.K. JONES OR APPEARED
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EXAMPLES

WEEN 1956 AND 1960.

$344/8BIG/BLACK/COW/
LD SELECT, FOR EXAMPLE, A RECORD COUNTAINING THE STRING OF
CRIPTORS <o« /BIG/FAT/BLACK/COW/ ... BUT NOY THE STRING .../8I1G/
/OLD/BLACK/COW/ oo o

ERESEREEE LSS R LR R B SR ER RS R EE LR R QAR SA SRR 2 S
THE OPTION CARD
EEEREER AR R SRR RS R RS BR RS SR CE AR RARE R L REIERAR SR &

THE 'OPTION* CARD IS USED TO SUPPLY NECESSARY INFORMATION AS
L AS OPTIONAL [INFORMATION TO THE SEARCH PROGRAM. IT MUST BE
LUDED AND SHOULD BE THE FIRST CARD OF THE SEARCH REQUEST DECK.
THE *OPTION® CARD MUST BE PUNCHED AS FOLLOWS -

COLS. 1-6 - THE WORD 'DPTION®

COLS. 8- = 'MRS;TMyCCOsFFL,OPF¢IT1,07,ST,STyST,S5To172*
'RE
MRS = MAXIMUM RECORD SIZE OF INPUT FILE IN CHARACTERS.
TM = A CODE SPECIFYING TAPE MODE.
0 = UNBLOCKED TAPE
1 = BLOCKED TAPE
CCO = A CODE SPECIFYING THE CONCATENATION OPTVION.
0 = DO NOT CONCATENATE, SEARCH ALL RECORDS
1 = CONCATENATE, SEARCH ONLY RECORDS WITHOUT LEVEL
INDICATORS ’ )
2 = CONCATVENATE, SEARCH ONLY RECURDS WITHOUT LEVEL
INDICATORS OR T INDICATORS
3 = CONCATENATE, SEARCH ALL RECORDS
FFL = THE FIXED FIELD LENGTH REQUIRED FOR CONCATENATION. THI:
FIELD MUST BE INCLUDED BUT IS IGNORED IF °CCO' IS
0.
OPF = A CODE SPECIFYING AN OUTPUT OPTION.
0 = INCLUDE FOUR RECORDS ASSOCIATVED WITH SEARCH REQUEST
ON OUTPUT TAPE
1 = DO NOT INCLUDE THE FOUR RECORDS ON OUTPUT TAPE
1Tl = SYMBOLIC TAPE NAME *SYSXIN' FOR INPUT TAPE.
OT = SYMBOLIC TAPE NAME *SYSXIN® FOR OUTPUT TAPE.
ST = SYMBOLIC TAPE NAME *SYSXZN' FOR SCRATCH TAPE. THERE
MUST BE 4 SCRATCH TAPES.
IT2 = SYMBOLIC TAPE NAME *SYSXIN® OF ALTERNATE INPUT UNIT IF

THERE 1S MORE THAN ONE INPUT FILE. OTHERWISE, THIS
FIELD IS OMITTED.

BEGINNING IN COLUMN 8 AS INDICATED, ALL FIELDS ARE PUNCHED
ITINUOUSLY SEPARATED BY COMMAS WITH NO INTERVENING BLANKS,
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FORMAT CARDS

EERAEERERERERR RS A REE AR R AR AR R R AR R AR R R DR R RS RR T O R
FORMAT CARDS
O RN AR LSRR RER R SR RRRRARRRS AR KRR R ERE SRR AR AR SRS E

SINCE THE OQUTPUT TAPE MAY BE LISTED WITH THE *PRINT® PROGRAM
(SEE BCC-352), 1IT IS DESIRABLE THAT THE USER SPECIFY THE FORMAT
FOR THIS LISTING THROUGH THE SEARCH PROGRAM. THIS SHOULD BE DONE
BY PUNCHING A CARD WITH THE WORD *FORMAT® IN COLS 1-6 AND FOLLD-
WING THIS CARD WITH A STANDARD PRINT PARAMETER CARD (SEE BCC-352).
THESE CARDS SHODULD BE INSERTED IN FRONY OF THE REQUEST TO WMICH
THEY APPLY. THE SPECIFIED FGRMAT wiILL APPLY TO THE QUTPUT OF ALL
REQUESTS UNTIL ANOTHER FORMAT CARD APPEARS. THUS IT IS POSSIBLE
TO HAVE THE OUTPUT FROM EACH REQUEST LISTED WITH A DIFFERENT
FORMAT. [IF NO FORMAT CARD IS SPECIFIED, A 'STANDARD' LISTING WILL
BE GIVEN.

SEERRVBE KRR EEEEE R R KR EREEEX R KN REERRRBE R SRR R R gk

TAPE AND LABEL CARDS
AREERABHRERER SRR R R ERRRREE SRR AR RAREANEBERRR RS ERE R £ &

IF  THERE IS MORE THAN ONE INPUT TAPE, A TAPE CARD MUST BE
INCLUDED FOR EACH TAPE. THESE CARDS ARE PLACED AT THE BEGINNING
OF THE SEARCH REQUEST DECK (AFTER THE OPTION CARD) IN THE ORDER
THAT THE TAPES ARE TO BE SEARCHED.

THESE CARDS SHOULD BE PUNCHED AS FOLLOWS

COLS.1-4 THE WORD *'TAPE!

COLS.5-72 THE FOLLOWING TWO FIELDS IN THAT ORDER

le EXTERNAL TAPE NUMBER OR NAME
2« INTERNAL TAPE LABEL

THE TAPE LABEL SHOULD BE IMMEDIATELY PRECEDED AND FOLLOWED BY
A S, THE CHARACTERS BOUNDED BY THESE $ SIGNS WILL BE COMPARED
WITH A CORRESPONDING NUMBER OF CHARACTERS BEGINNING WITH POSITION
8 OF THE FIRST TAPE RECORD. [IF THEY ARE NOT EQUAL, THIS TAPE WILL
NOT BE SEARCHED. AN APPROPRIATE MESSAGE WILL BE PRINTED OFF-LINE
AND THE JOB WILL CONTINUE TO PROCESS THE REMAINING TAPES.

THE INCLUSION OF A TAPE LABEL ON ANY TAPE CARD IS OPTIONAL.
FOR A SINGLE TAPE SEARCH,; THE TAPE CARD IS OPVIONAL.

SUPPOSE, FOR EXAMPLE, THAT A SEARCH IS TO BE RUN ON TAPES
100y 101, AND 102. ALSO SUPPOSE THAT TAPE 100 HAS THE LABEL
*SEARCH TAPE 1', TAPE 101 HAS NO LABELs AND TAPE 102 HAS THE LABEL
*SEARCH TAPE 2'. THEN THE FOLLOWING TAPE CARDS SHOULD BE INCLUDED
IN THE SEARCH REQUEST DECK. (PUNCHING BEGINS IN COLUMN 1)

TAPE 100 $SEARCH TAPE 18

TAPE 101

TAPE 102 $SEARCH TAPE 2%
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ERROR MESSAGES

FREGRESEE A DS R AR LSRR B R AR IR B R U RE SRR ERER RS AE R g R
ERROR MESSAGES
FEXERR AR LU RR KRB A S AR SRR R R RSB SRR SRR R B RS R R RS KRR

THE FOLLOWING MESSAGES MAY OCCUR IN THE RIGHT MARGIN OF THE
OFF-LINE LISTING OPPOSITE THE SEARCH REQUEST TO WHICH THEY APPLY
DURING A SEARCH RUN -

PRINTOUT MEANING ACTION
ERROR 1 TOO FEW OPERATORS FOR THIS SEARCH IS BYPASSED,
THE DESCRIPTORS AT SOME NOTHING ON OUTPUT TAPE.
POINT IN THE QUESTION REWRITE THE QUESTIDN.
ERROR 2 TOO FEW DESCRIPTORS FOR THIS SEARCH IS BYPASSED,
THE OPERAYORS IN THE NOTHING ON OUTPUT TAPE.
ENTIRE QUESTION REWRITE THE QUESTION.
ERROR 3 AN OPERATOR HAS OCCURRED THIS SEARCH IS BYPASSED,
IN AN ILLEGAL POSITION NOTHING ON OUTPUT TAPE.
REWRITE THE QUESTION.
ERROR 4 SEARCH REQUEST DOES NOT THIS SEARCH IS BYPASSED,
END WITH A / NOTHING ON QUTPUY TAPE.
REWRITE THE QUESTION.
ERROR 5 ILLEGAL OPERATOR THIS SEARCH IS BYPASSED,
NOTHING ON OUTPUT TAPE.
REWRITE THE QUESTION.
ERROR 6 FlﬁST TERM AFTER S$L, THIS SEARCH IS BYPASSED,
$Ey OR $G IS NOT A NOTHING ON OUTPUT TAPE,
SIMPLE TERM REWRITE THE QUESTIDON.
ERRLn 7 NUMERICAL OPERATOR NOY THIS SEARCH IS BYPASSED,
FOLLOWED BY PROPER NO. NOTHING ON OUTPUT TAPE.
OF SIMPLE DESCRIPTORS REWRITE THE QUESTION.
ERRCOR 8 ILLEGAL OPERATOR AS THIS SEARCH 1S BYPASSED,
SECOND TERM FOLLONWING NOTHING ON OUTPUT TAPE.
A $L, $SE, $G REWRITE THE QUESTION.
ERROR 9 SECOND FIELD OF THE NuU- THIS SEARCH IS BYPASSED,
MERICAL OPERATOR IS NOTHING ON OQUTPUT TAPE.
NON-NUMERICAL REWRITE THE QUESTION.
ERROR 10 SECOND FIELD OF THE NU- THIS SEARCH 1S BYPASSED,

MERICAL OPERATOR IS LESS
THAN THE FIRST FIELD

NOTHING ON OUTPUT TAPE.
REWRITE THE QUESTION.

ALL OTHER MESSAGES WHICH MAY OCCUR ARE SELF-EXPLANATORY.
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FERERIEES LSS ABEN A SR RA R ARNR R RN RN AR R R R E R KRR KK
INTROOUCTION
FEREES RSB SS AR S ALERES LR RERLARERE AKX AS R SRS RS R0k

7 THE SORY PROGRAM IS DESIGNED TO REARRANGE THE CONTENTS OF A
TAPE FILE IN AN ORDER SPECIFIED BY A SUBFIELD OF EACH ITEM OF THE

[ E 3
viLme

SR ERBE SRS RGBSR RS S S USSR A AR AR R R EREER SRR ARG SR L R RSN

THE SORT KEY
BESRSE SR RO RAEERBU SRR RS AR I RERAAER AL RS SE SRR AU Rk

THE ORDER CONTROLLING SUBFIELD OF EACH ETEM IS CALLED THE
SORT KEYs THE SORT KEY MAY OCCUR AT ANY POSITION IN THE ITEM,
HOWEYER IT MUST OCCUR AT THE SAME POSITION IN EVERY ITEM OF THE
FILE. ALSOs» THE SORT KEY MAY BE AS LONG AS DESIRED. IT IS ASSUMED
TGO BE CONTINUOUS WITH THE MOST SIGNIFICANY PARY OF THE KEY FUR-
THEST TO THE LEFT.

ITEMS WHICH HAVE THE SAME SORT KEY MAY NOT DCCUR IN THE SAME
ORDER RELATIVE TO EACH OTHER ON THE OUTPUT TAPE AS THEY WERE ON
THE INPUT TAPE.

ALSCy ITEMS WHICH HAVE THE SAME SORT KEY MAY BE DELETED,
MAINTAINING ONLY ONE OF THE ITEMS, BY AN APPROPRIATE OPTION ON THE
SORT DATA CARD AS DESCRIBED LATER.

ERELXEFR QB RRR SRR S E R R AR RERRRE R R AR R E R R B R R kR ok g

THE SORT CODE
SERRARRE S P AR RS RREER KRR AR R AR AR KRR ERRER R RRRR RSk

THE SORT CODE SPECIFIES THE TYPE OF COMPARISON TO BE MADE ON
THE SORT KEY OR THE COLLATING SEQUENCE TO BE USED. THERE ARE THREE
CHOICES.

A  NUMERICAL SORT ASSUMES THAT THE SORT KEY IS NUMERICAL DATA
AND COMPARES IV IN THE USUAL WAY ACKNOWLEDGING THE SIGN BIT.

THE 7090/94¢ LOGICAL SORT ASSUMES THAT THE SORT KEY IS A
STRING OF BIVS AND COMPARES THEM STRICTLY ON MAGNITUDE WITH NO
REGARD FOR SIGN. IF THE SORT KEY IS ACTUALLY A STRING OF CHARAC-
TERSy THEN THEY ARE ESSENTIALLY SORTED ACCORDING TO THE 7090/94
COLLATING SEQUENCE - COLUMN 2 OF TABLE 1.

THE 1401 COLLATING SEQUENCE SORT ASSUMES THAT THE SORT KEY IS
A STRING OF CHARACTERS AND COMPARES THEM ACCORDING TO THE STANDARD
1401 COLLATING SEQUENCE ~ COLUMN 1 OF TABLE 1.

FEEBEEEREN R EAER SR KR A EE SR RE X R EE R R AR REEE R R ARk Rk &b RSk

THE SORT DATA CARD
2R A EE AR EERAEEERAR G AR R AR R EAE R KRR KRR K KE KGR ER KK

IT IS NECESSARY TO SPECIFY CERTAIN CONTROL INFORMATION TO THE
SORT PRUGRAM SUCH AS SORT KEY POSITION AND LENGTH, SORT CODE, ETC.
THIS IS DONE VIA THE SORT DAYA CARD.

THE DATA CARD IS PUNCHED AS FOLLOWS BEGINNING IN COLUMN 1
WITH NO INTERVENING BLANKS.
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$MRS,NCSFCP,SC,TM,DD,IT,40OT,ST1,57T2,5T3

DE o
S e

MRS = MAXIMUM RECORD SIZE IN CHARACTERS (1 CHAR., = & BITS, 6
CHARS. = 1 MACHINE WORD).
NCS = NUMBER OF CHARACTERS IN SORT KEY.
FCP = FIRST CHARACTER POSITION IN EACH ITEM OF THE SORT KEY.
SC = THE SORT CODE (AS EXPLAINED EARLIER).
1 = NUMERICAL SORT
2 = T7090/94 LOGICAL SORT
3 = 1401 COLLATING SEQUENCE SORT
TM = A CODE SPECItvVING VAPE MODE.
0 = UNBLOCKED
1 = BLOCKED
DD = A DUPLICATE DELETION CODE
0 = QUTPUT ALL RECORDS
1 = OUTPUT ONLY ONE RECORD OF A SET OF RECORDS WITH THE
SAME SORY KEY.
IT = SYMBOLIC TAPE NAME OF INPUT TAPE
OT = SYMBOLIC TAPE NAME OF OUTPUT TAPE
ST1 = SYMBOLIC TAPE NAME OF SCRATCH TAPE
$T2 = SYMBCLIC TAPE NAME OF SCRATCH TAPE
ST3 = SYMBOLIC TAPE NAME OF SCRATCH TAPE

INITIALLY, ALL TAPES EXCEPT THE INPUT TAPE ARE REWOUND. AT
€ END OF THE TAPE SORT ALL TAPES ARE REWOUND,

pepnripepnpe e eI TITTPET YT PR SRR LI S AL LRSS L L 2R L Lt

USAGE OF THE SYSTEM
AEAREARRRRE RER KRR R EE AR RS R ERAA SRR R KRR SRR SRR R LR 6%

IN GENERAL, ONE OF THE MAIN PROBLEMS ASSOCIATED WITH USING
MPUTERS, ESPECIALLY ON A LARGE SCALE AS AT DUR INSTALLATION, IS
€ TIME LAPSE BETWEEN SUBMITTING A JOB TO BE RUN AND RECEIVING
E RESULTS. THUS, IT IS DESIRABLE TO DO AS MUCH DURING ONE ACCESS

THE COMPUTER AS POSSIBLE. TO ACCOMPLISH YHIS END, IPS IS DE-
GNED SO THAT ANY OR ALL OF THE PROGRAMS BELONGING TO IT MAY 8F
N DURING ONE TIME ON THE COMPUTER, IN ANY ORDER DETERMINED BY
E USER AND AS MANY TIMES AS NEEDED.

IT 1S [IMPORTANT THAT THE USER BE FAMILIAR WITH THE GENERAL
CK SETUP FOR IPS AND UNDERSTAND THE NECESSARY CONTROL CARDS FOP
E SYSTEM. A MORE GENERAL DISCUSSION WILL BE FOUND IN BCC-351,
1CH DESCRIBES THE INFORMATION PROCESSING SYSTEM (OF WHICH THE
ARCH AND SORT PROGRAMS ARE ONLY A PART) AS A UNIT.

FIRST IT IS NECESSARY TO IDENVIFY YOURSELF TO THE SYSTEM AND
OVIDE CERTAIN BOOKEEPING INFORMATION. THIS IS ACCOMPLISHED WITH
IE vJOB* CARD PUNCHED AS FOLLOWS.
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USAGEt OF THE SYSTEM

COL. 1 ~ THE PUNCHES 7,8,9

COLS. 8-10 - THE WORD °J0B°

COLS. 16~ -~ JOB NUMBERP,YOUR NAME,ESTIMATED TIME IN HUN-
OREDTHS OF HOURS 9999999, 10000

JoB 10234P4D0E-204999999,10000

NEXT THE SYSTEM MUST BE TOLD WHICH TAPE DRIVES (OR AUXILIARY
STORAGE MEDIUM) ARE TO BE USED AND THE OPERATOR INFORMED OF WHAT
FILES TO BE MOUNTED. THIS IS ACCOMPLISHED BY THE °*ASSIGN' CARD AS
FOLLOWS

COL. 1 ~ THE PUNCHES 748,49

COLS. 8~13 - THE WORD 'ASSIGN!

COLS. 1624 — THE STRING °CK=SYSXIN®' WHERE CK IS THE PHYSICAL
UNIT TO BE USED AND SYSXIN IS THE SYMBOLIC NAME
REFERENCED BY THE PROGRAM.

COLS. 26~ ~ CUMMENTS TO THE OPERATOR SUCH AS TAPE TO MOUNT.

FOR EXAMPLE
ASSIGN A5=5YSAR4 NOUNT TAPE NO. 100

THE USER SHOULD CHECK WITH THE PERSON TO WHOM HE SUBMITS HIS
JOB TO BE SURE THAT THE PHYSICAL HARDWARE (SUCH AS TAPE DRIVES)
WHICH HE IS REQUESTIENG IS AVAILABLE.

NOW IT IS TIME TO GET IPS INTO THE MACHINE. THE FOLLOWING
CARDy CALLED AN 'LBRL® CARD, ACCOMPLISHES THIS.

coL. 1 = THE PUNCHES 7,8

COLS. 8-11 -~ THE WORD °LBRL®

COLS. 16-21 - THE WORD °‘INPACK® (FOR INFORMATION PACKAGE)
FOR EXAMPLE

LBRL INPACK
’ THE SEARCH OR SORT PROGRAM IS OBTAINED BY TWO SUCCESSIVF
CARDSy NAMELY 'DATA®" AND 'SEARCH' OR 'SORY'. THE *DATA' CARD IS
PUNCHED

cot. 1 = THE PUNCHES 7,48+9

COLS. 8-11 ~ THE WORD 'DATA*

COLS. 16-21 -~ THE WORD *NOEDIT!

THE NEXT CARD MUST BE PUNCHED AS FOLLOWS

COLS. 8-13 ~ THE WORD *SEARCH®' OR 'SORT?
CoLS. le- - A,8B
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: OF THE SYSTEM

IS *GOIF' TO EXECUTE THIS PROGRAM REGARDLESS OF PREVIOUS
JF JOBS IN THIS BATCH.

5> *GOIFIF' TO EXECUTE THIS PROGRAM ONLY IF PREVIOUS *'GOIF!
*IF* JOBS HAVE HAD NO ERRORS,

IS SYSXIN® SPECIFYING THE TAPE UNIT CONTAINING THE NEXT
0 EXECUTE.

NORMAL CASE FOR "AyB' IS *GOIFIF,SYSMIT® AND THIS IS
[F *AyB" IS OMITTED.

.OWING THIS CARD MUST BE THE SEARCH REQUEST DECK OR SORT
Dy DEPENDING ON THE PROGRAM, FDR EXAMPLE, THE FOLLOWING
TYPICAL DECK SETUP FOR THE SEARCH PROGRAM FOLLOWED BY THE
JGRAM TO LIST THE RESULTS.

Jos NO.+PyD0E¥20,999999, 10000

ASSIGN A4=SYSAR4 MOUNT TAPE XXX

ASSIGN A5=SYSARS MOUNT BLANK TAPE - SAVE
ASSIGN A6=5YSAU4 MOUNT SCRATCH TAPE

LBRL INPACK
DATA NOEDIT
SEARCH
[ON 3600419090909 SYSARG9SYSARS 1SYSAULySYSES]1 ¢SYSES2¢SYSES?
’E CARDS, IF USED)
IMAT AND SEARCH REQUEST CARDS)
LBRL PRINT
SARS
Jl
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TABLE 1 = CHARACTER REPRESENTATION

SEQ DCT CARD CHARACTER SEQ BIN CARD CHARACTER

NO. REP REP, NO. REP REP.

00 60 BLANK 32 27 1 G

01 33 +38 . 33 30 48 H

02 34 48 ) 3¢ 31 +9 1

03 35 +58 LEFT BRACKET 35 52 =0 = MINUS ZERO

Ok 36 +68 LESS THAN 36 41 -1 J

05 37 +78 GROUP MARK 37 42 -2 K

06 20 + + 38 43 -3 L

07 53 -38 $ 39 44 -4 M

08 54 -48 = 40 45 =5 N

09 55 =58 RIGHT BRACKET 41 46 -6 O

10 56 -68 SEMICOLON 42 47 -1 P

11 57 =78 ~ MODE CHANGE 43 50 <8 Q

12 40 - - 44 51 -9 R

13 61 01 / 45 72 028 # RECORD MaR)

14 73 038 , 46 62 02 S

15 74 048 ( 47 63 03 T

16 75 058 WORD SEPARATOR 48 64 04 U

17 76 068 NON PRINTING 49 65 05 V

18 77 078  TAPE SEGMENT 50 66 06 W

19 60 28  A-BIV 51 67 07 X

20 13 38 = s2 10 08 Y

21 .14 48 % APOSTROPHE 53 71 09, .21

22 15 58  COLON 54 00 O O -
.23 1666 GREATER THAN 55 01 .1 1

24 17 78 “RADICAL ~  "se. 02 2 2

25 32 +0 ¢ PLUS ZERO 67 03 . 3 3 .

26 ‘2141 A ., .. . S8 04 4 4
21 22 €2 8 7 5 05 5 -5 .

28 23 +3  C 60 06 -6 6 _

29 24 +4 D 61007 T 1.

30 25 +5 E 62 10 8. B8

£ 9 9

31 26 +6 63 11
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APPENDIX D

GRAPHICS STORAGE AND RETRIEVAL
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THESAURUS SAMPLES



Bl

List of Terms

A (LHEMICAL ELEMENT)
UJSe
ARULEN
Th-11-0
{SuLlD PRUPELLANT)
USE ALSO
SILTU/PROPELLANT
*A-T~C
(SULID PRUPELLANT)
USt ALSU
PRUPELLANT
*AAJAC
(AUTOMATIC ANTI=-JAMMING CLICUITRY)
*AAJAC MATE
{RADAR)
AAM
{AIR=TO=-AIR MI>SILE)
Use ALSO
MI>SILE
AAW
{ANTI~AIK WARFARE)
USE ALSO
WAR
ABERRATIUN (GPTICS)
AsSILITY
(HUMAN QUALITILES)
Set ALSU
LAPASBILITY  (FUK vQUIPMENT)
ABLATING (ADJ.)
ABLATIOUN
Stk ALSO
COLL TNy
HEAT/TRANSFER
SUBLIMATION
VAPLRTZATIUN
ABLATIVE MATEKTAL

Usk
ABLATEING/MATERIT AL
AbLATUR
JSE
ABLATING/MATER[AL
XAl E
(AaF o /NADSA, BUUSTERy PHASED LJT 14901
USE ALSU
RUUSTER
ASNORMAL (PnYSTULUGY)
AuM
(ANTIBALLLISTIC MISSILE)
USE ALSU
MISSILE
AJURT

(PErRMATURE AND ABRUPT TeRMINATION UF MISSL M)
A3kuPT (ADJ.)
ABSCISSA (MATHEMATICS)
(THE ~uUkTZOCNTAL CUULRDINATE GF A PUINT
IN A Twuli=J)IMENSTUNAL SYSTiEM)
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A

f\f\“
AALL
AALiIU
AA]
ASAL
AdL
AL AG
ALAC
AL ULE
ACL
ACF
ACRH
ACRKEL
Ai
AL=F
ADAPT
ADCQOM
ALELPHI
ADLLRC
AlL
A0L 1
AtC
ALGCUM
ALLC
ALl
ALCON
AEPG
ALRD
ACRUA
AERUL
AERUCHEM
AERDFLEX
AERUJLT
ALRON
AEKLNUT
CAFA
AFACIC
AFAL
AFAMALG
‘”"Al'ic
AFALD
AF AL
AFAPL
AFARLC
AFAKRL
AFASD
AFLTC
AF bSO
AFCAU
AFCRL
Abeol
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INTRODUCTION
SERERRERERAEER DK CERRABEXRREARRERRE AR ERBR KKK BKR kSN

THE EDET PROGRAM HERE DESCRIBED 1S WRITTEN IN THE MANJPULATOR
LANGUAGE FOR THE [IBM 7094 COMPUTER, AND IS CONSISYENT WITH THE
OTHER PROGRAMS OF THE 7094 INFORMATION PACKAGE.

THIS PRDGRAM PERMITS THE INITIAL ESTABLISHMENT O0OR LATER
MODIFICATION OF A STANDARD INFORMATION FILE.

A STANDARD FILE CONSISTS UF ONE OR MORE STANDARD RECORDS, ALL
ON ONE MAGNETIC TAPEs FOLLOWED BY A FILE MARK,

A STANDARD RECORD CONSISTS OF A FIVE~-DIGIT RECGRD NUMBRER
(CONSECUTIVE STARTING AT 00001), FOLLOWED BY TWO FORMAT CONTROL
CHARACTERS (WMOSE USE IS DESCRIBED IN THE *PRINY' WRITE-UP).
FOLIL.OWED BY THE TEXT OF THE RECORD (WITH TRAILING BLANKS ANUD
DOLLAR SIGNS OMITTED), FOLLOWED BY A DOLLAR SIGN. THE TOTAL
NUMBER DF CHARACTERS IN A RECORD MUST RE LESS THAN 10,000,

A DECK OF CHANGE CARDS (DESCRIBED IN NETAIL RELNWY SPECIFIES
WHAT IS TQ BE ON THE OUTPUT TAPE. IT MAY REFER T2 AS MANY AS TwW0
INPUT  TAPES (CALLED THE *A-TAPE® AND *3~TAPE® RESPECTIVELY). IF
SOy EACH 1INPUT TAPE REFERRED 7O MUST HE A STANDARD INFORMATVION
FILE AS DESCRIBED ABOVE. THE QUTPUT TAPE WILL ALWAYS CONSTIYUTE 4
STANDARD INFORMATION FILE.

ANY RECORD ON THE NEW TAPE WHICH HAS REEN EITHFR ADDED QR
CHANGED WILL BE PRINTED FOR CHECKING PURPOSES.

EEEESEE RS RERRE NN Rk R ARk Qe e e o e ol ool ok o e oo ok o e o o e o oo o e o ke

THE CHANGE DECK.
SRAEEERAELERXRERREFERAR AR CE XA ERE RS R SRR Bh AR KL

THE GCHANGE ©OECK, WHICH SPECIFIES WHAT IS TO BE DONE DURING
THIS RUN, CONSISTS OF CONTROL CARDS AND FREE TEXT CARDS. THE LAST
CARD OF THE CHANGE DECK SHCULD ALWAYS Bt AN &-CARD (SEE ALPHABETIC
LIST OF CONTROL CARDS BELOW!}.

A CONTROL CARD ALWAYS HAS A DOLLAR SIGN IN COGLUMN 1. A FRFE
TEXT CARD NEVEK HAS A DOLLAR SIGN IN COLUMN 1. FREE TEXT CARDS
NEVER (OCCUR UNLESS IMMEDIATELY PRECEEDED RY A CONTROL CARN SPECI-
FYING WHAT IS TO BE DUNE WITH THE FREE TEXT, AND THE FORMAT NF THE
FREE TEXT CARDS MUSTY BE THAT SPECIFIED RY THE GOVERNING CONTROL
CARD.

SMEEGE AR ARG RBREEE AR AXEARFREAZE R AERERSSRKLEERSRTTERE

CONTROL CARD FORMAT.
SHRR R REOERREREXRE U RSRERIUACUEERREES SRSk ko bk ke bk

ALL CONTROL CARDS HAVE T:¥ FOLLOWING FORMAT.

COLUMN 1 IS A DOLLAR SIGI:. THIS IS FOLLOWED 8Y THE PARAMETE®
FIELDS (IF ANY), FOLLUWED BY A CONTROL COOE (REQUIREND IN ALL
CASES)y FOLLOWED BY THE TEXT FIELD (IF ANY)e NOTICE THAT THE WHNLE
CGNTROL STRINGy FROM THE INITIAL DOLLAR SIGN THROUGH THE COUNTROL
CODE, MUST BE ON THE SAME CARD. THE TEXT FIELD (IF ANY) MAY BE
CONTINUED ONTO FOLLOWING CARDS AS DESCRIBED BELOW.

THE PARAMETER FIELDS MAY BE EITHER NUMERIC CR LITERAL (DEPEN-

g
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DING ON THE SPECIFICATIONS FOR 1Ht TYPr JF CCNTROL CARD).

A NUMERILC PARAMEYER FLIELD CUNSISTS OF A ScQUENCE OF DEC| Mai
DIGETS, WITH THE USUAL INTERPRETATIUON. LFADING 7ERMDES NEED NUT 4+
WRITTENys ANU BLANKS MAY BE USED AS DESIREVU EITHER TO THF LEFY (W
;Hﬁ RIGHT OF THE DIGIV STRING. A VACUOUS STRING IS INTERPRETF '«

ERO.

A LITERAL PARAMETER FIELD CONSISTS OF AN EQUAL SIGN (=),
FOLLOWED BY A STRING OF CHARACTERS NUNE OF WHICH [S A DOLLAR SIGN
($)y FOLLOWED BY A DOLLAR SIGN. BLANKS MAY BE USED AS DESIRE"
EITHER TO THE LEFY OF THE EQUALS SIGN OR TO THE RIGHT OF Tw:
DOLLAR SIGNe AND WILL BE IGNORED. BUT BLANKS BETWEEN THE EQUALS
SIGN AND THE DOLLAR SIGN FORM PART OF THE LITERAL STRING AND ARF
TREATED LIKE ANY OTHER CHARACTER OF THE STRING.

A COMMA SHOULD BE WRITTEN BETWEEN TWO SUCCESSIVE PARAME Ttw
FIELOS, BETWEEN THE LAST PARAMETER FIELD AND THE CODE. AND BETWEEN
THE CONTROL CODE AND THE TEXT FIELD (IF ANY). LF THE LASY NNE DR
MCRE PARAMETER FIELDS ARE NULL THEN NEITHER THE FLELD NOR [TS
FOLLOWING COMMA HAS TO BE WRITTEN.

BLANKS MAY BE USED AS DESIRED ON EITHER SIDE OF THE '
CHARACTERSy AND ARE IGNORED.

IF A TEXT FILELD OCCURS ON A CONTROL CARDy IT STARTS [MMt
TELY TO THE RIGHT DF THE COMMA WHICH SEPARATES [T FRDOM THE CONTF
CODE. THE RIGHT END OF THE TEXT FIELD IS DETERMINED IN THE SA"
WAY AS FOR FREE TEXT CARDS (SEE NEXT PARAGRAPH),

SESFRSEEERERBR SR LR SRR R L BAER KA EL SRR AR ESESRERBEREE ISR

TREATMENT OF RIGHT END.
BEREEREEERE R RRRR ARk RS ERE XX REASR AR XA SRR AR RS RSSO RS

WHEN CARDS WITH TEXT ON THEM (WHETHER THE TEXT FIELD OF A
CUNTROL CARD OR A FREE TEXT CARD) ARE BEING PREPARED, IT IS CON-
VENIENT TO BE ABLE TO END AT A NATURAL PLACE IN THE TEXT RATHER
THAN AT A SPECIFIED CARD COLUMN, THE FOLLOWING CONVENYIONS HAVE
THEREFORE BEEN ADOPTED FOR ALL TEXT CARDS.

ALL BLANKS AND DOLLAR SIGNS ARE ELIMINATED FROM THE RIGHT FEND
OF THE CARD LEFTWARD TO THE FIRST CHARACTER WHICH IS NEITHER ONE.
CALL THAT CHARACTER THE SIGNIFICANT CHARACTER.

IF THE SIGNIFICANT CHARACTER IS A HYPHEN, THEN IT IS FLI-
MINATED.

IF  THE SIGNIFICANT CHARACTER IS NOT A HYPHEN, THEN 0ONE BLANK
IS ADDED TO THE RIGHT OF IT,

THESE RULES MEAN THAT IF YOU WANT TO PRESERVE BLANKS, DULULAR
SIGNSe OR HYPHENS AT THE RIGHT END OF A TEXT CARD THEM YOU MUST
GUARD THEM FROM ERASURE BY A HYPHEN ON THEIR RIGHT,

PR AT P 2R ISR ISR A 2 RSS2SR 22222202 22 222 2t

PECORD NUMBER PARAMETERS.
A T P P A L PP I P L D s S T RS e L

SOME PARAMETER FIELOS DESIGNATE RECORDS ON THE ACTIVE INPUT
TAPE. UNLESS THE CONTRARY IS EXPLICITLY STATED, SUCH FLELDNS,
ALTHOUSH CALLED ‘*RECDRD NUMBERS', MAY BE EITHER NUMERIC DR LI-
TERAL .

1F A RECORD NUMBER FIELD IS NUMERIC, IT RZFERS TO THAT NUMAER
RECORD ON THE INPUT TAPE, AS DETERMINED BY COUNTING RECOADS FROM
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GS4 tliV FPROGRAR
THE BEGINNING OF THE TAPE (NUT BY INSPECTING THE FIRST FIVE (- -
CTERS UF EACH RECDRD),

If A RECORD NUMBER FIELD 1S LITERALy THEN THE STRING WIT= 7 o
SAME NUMBER OF CHARACTERS, STARTING 1IN POSITION EIGHT 2 4 -1
INPUT RECORDe IS INTERPRETED AS A SEGUENCE CODE, AND COMPARED w1 Tw-
THE GIVEN STRING. IN THIS CASE THE (RELEVANY PORTICN N+ T :F)
INPUT VAPE MUST BE IN ORDER BY ITS SHQUENCE CODES.

IF A RECORD NUMBER FIELD 1S NULL,s THEN USUALLY NOTHING HADP-
PrNS TO THE INPUT TAPE, BUT WATCH FOR EXCEPTIONS.

SEEEERRE KR AL ERREEE R R AR EE AR S NS RN K HARERA S RGP SE R R Y

A=CARD. SFloeF2,A
SRERESEEVE SR E SR N R R SRR AR SR KK RSN Rk kR kR g

THE A~CARD DESIGNATES TAPE A AS THE ACTIVE INPUT TAPE., THIS
LihIGNATION  REMAINS IN  EFFECT UNTIL A B-CARD IS MET, TVAPE 4 IS
ALITOMATICALLY  ASSUMED T1 BE YHE ACTIVE [NPUT TAPE UNTIL THE F1357
A~CARD OR B-CARD DCCURS.

IF FIELD Fl1 IS NOT NULL THEN THE TAPE IS MOVED INTO POSTITIUN
(1 READ RECORD NUMBER Fl. IF Fl IS NUMERIC THIS MOVEMENT Mav ap
t ITHER BACKWARD (R FORWARD. HUT IF F1 IS LITERAL THEN 2ACK«ARD
* JVEMENT IS NOT PERMITTED.

IF FLIELD F2 15 NOT NULL THEN TAPE A 1S COPTED (FROM WHE%-y=
F1 LEFT IT) THROUGH RECORD NUMBER F2.

THIS CARD HAS NU TEXT FIELDy AND N3 FULLOWING FREE Trx7
LARDS

eSS RS2 2SR L2 RSS2 E R RS R RS R LR LY 22

B-CARD. $F1,F2,8
LRI LT RN PI LRI RS RS P RS E R RS PR LRSS S L Il L Rt

THE B-CARD DESIGWATES TAPE B AS THE ACTIVE INPUT TAPE, THIS
ULSIGNATION REMAINS IN EFFECT UNTIL THE NEXT A~CARD.

IF FIELD F1 1S NOT NULL THEN THt TAPE 1S MOVED INTC POSITINON
T READ RECORD NUMBER Fl. IF F1 1S NUMERIC THIS MOVEMENT MAY P+
eITHER BACKWARD OR FORWARD. BUT IF F1 IS LITERAL THEN HACKWARD
F'OVEMENT 1S NOT PERMITTED.

IF FIELD F2 135 NOT NULL THENWN TAPE B IS CUPIED (FROM WHERFVEY
F1 LEFT IT) THROUGH RECORD NUMBER Fr2.

THIS CARD MAS NO TEXY FIELDy, AND NO FULLOWING FREF TEXT
CARDS.

T3 IR PR IR SRR LRI AR 21 RS 2 NS S 2 22 222ttt

D-CARD. $F1,F2,0
(T332 23T 23 32330832 322183323 33222322 32033 2 ¢ )

THIS CARD DELETES RECORDS Fl1 THROUGH F2. IF F2 IS NULL THEM
THE SINGLE RECORD €1 IS DELETED. F1 SHUULD NOT BRE NULL CR ASK F(®
BACKWARD MOVEMENT (OF THE INPUT TAPE.



F' (continued)
7094 EDIT pPROGHAM

REEBERERERE IR A LR Y Y AR RERE EIEERE R AR kb k gk Gk o
E-CARD. $Flet
EEPREE AR RSk R bR AR S e R A E AR RS RPEER SRS SRS RS RNk &

THIS END CARD SHOULD HE THE LAST CARD DOF THE CHANGE DECK, AND
SHOULD NOV OCCUR ELSEWHERF. THE ACTIVE INPUT TAPE IS CNelED
THROUGH RECORD NUMBER F1l ANy THE RUN IS TYERMINATED. IF F1 IS NULL
THEN NO RECORDS ARE COPIED.

[F THIS CARD IS OMITTED FROM THE DECK THEN A COPY OF IT (WITH
FL NULL) IS AUTOMAYICALLY GENERATED AFTER THE LAST CHANGE CARD HAS
BEEN TAKEN CARE OF.

AEERERIRESRBER X MG GRS XRAERE RS IRB R R AR R RN ROk
F~CARD. S$FLoF2,F
CRFEFEFEEEDREHEBERE KR RS ERRGE XD R B R KRR KRR Ak ke ok

THIS CARD SETS THE LEFT MARGIN FOR CHANGE CARDS TO Fl, THs
RIGHT MARGIN TU F2. CHARACTERS Y0 THE LEFT OF FL AND TO THE RIGHT
OF F2 ARE IGNORED. IF F1 IS ZERO (DR NULL) IT IS TAKEN AS 1. I
F2 IS ZERO (DR NULL) THE RIGHT MARGIN IS NOT CROPPED, BOTH F1 AND
F2 MUST BE NUMERIC. . THE MARGIN PARAMETERS ARE ASSUMED Tri f.
(0,0)y TO USE THE FULL RECUKD, UNTIL THE FIRST F=CARD IS 4T,
THEREAFTER, EACH F-CARD REMAINS IN FORCE UNTIL THE NEXT F=y T-y (-
TX-CARD 1§ MET. S

ELSEWHERE IN THIS MEMO SUCH PHRASES AS 'CULUMN ONE NF THI
CHANGE CARD', *THE LAST NONHLANK CHARACTER®, EVC.y APPLY TO WHAT
IS LEFT AFTER THE MARGIN ADJUSTMENT HERE DESCRIBED.

T T T R T T P T I T L T L T
I-CARD. $F1,I,TEXT
D T T R L e R T e e S e T e I e i

THIS CARD INSERTS [INDENTED PARAGRAPMS (F FREE TEXT AFTEP
RECORD NUMBER Fles IF F1 IS NULL THE INPUT TAPE IS NOT MOVED.

IF THE TEXT FIELD 1S NOT NULL A NEW RECORD IS STARTED WITH
THE FIRST CHARACTER OF THE TEXT IN CLLUMN & OF THE TAPE RECDRD

THEN FREE TEXT CARDS ARE READ IN UNTIL THE NEXTV CUNTROL CARD
IS MET. A FREE TEXT CARD STARTS A NEw RECORD (WIVH ITS FIRST NON-
BLANK CHARACTER PUT IN COLUMN 8 OF THE TAPE RECORD) IF IVS COLUMN
1 IS BLANK. If COLUMN 1| CF THE CARD IS NOT BLANK,y IT 1S ADDED TO
THE CURRENYT DUTPUT RECCRC,y WITH STANDARD RIGHT—END TREATMENT.

P P23 P23 R RIS SRR SRR RS2 R0 S L2 2 2 20 2 2]

J-CARD. $FL,J
SERRES SRS ERAF DR AR AR AR G R A RSB ER RN CRXB KA RS RNk K

THIS CARD JOINS RECORL HNUMBER F1 ANU THRE RFCORD FOLLOWING IT
INTO A SINGLE RECURD. THC TFRMINAL O)OLLAR SIGN OF RECORD F1 15
REPLACED BY A BLANK, WHICH IS IMMEDIATELY FOLLOWED BY THE CHARAC-
TER IN COLUMN 8 OF THE NEXT RECIRD.

A J-CARDy IF USEDs MUST FOLLOW ALL THt R- AND P-CARDS Apr-
LYING TO KECURD F1 AND PRECEDE ALL THOSE APPLYING YN KECORD Fl+].
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L2 R A I IR TR T Y R T Y eI

K=CARDa $K, TEXT AUTC-KEY INSERTIUN
BERESEREER RN EB R SRR RS RASERRN S F AR PO AR SR MS R KRR AR kb 0

THIS CARD USES THE FIRST 28 CHARACTERS DF [T1S TEXT AS -
CURD DESIGNATOR (JUST AS Tuk 1-CARD USES 1)y ANLC AFTH2 TH:
CORD SO DESIGNATEU INSERTS THIS Nek RECNRU. THE FIRST CHARATE:

THE TEXT FIELD BECOMES COLUMN 8 GF THE TAPF KECURDe FULL. - ING
EE TEXVT CARDS ARE THEN ADDED TO THE NEW REC' R™, THEIR LA M
ANKS ARE ELIMINATED AND STANDARQD RIGHT END THEATMFNY IS USED.

AR R A LR A R R R e e L I I R PR Ty
L=CARDs SF1lyL TEXT
AL 222 Il R R L et T Y P R R T R R T Ty

THIS CARD INSERTS LINE-FCOR-LINE FREL TYEXY AFTER RECORD NU'RED
o IF FL IS NULL THE INPUT TAPE IS NOT MOVED.

IF  THE TEXT FIELD IS NOT NULL THEN A RECORD IS MADE wITH Tt
RST CHARACTER OF TEXT IN CULUMN 6,

THEN FREE TEXT CARDS ARE READ IN UVTIL THE NEXT CONTRUL CA®
MET. EACH FREE TEXT CARJD BECUMES A SINGLE RECOKD WITH COLUMN |
THE CARD IN CULUMN 8 UF THE TAPE RECORD, AND STANDARD RIGHT-FRD

EATMENT.

SEBEBEREASER AR R RER RN AR SR AR AR MR SR AR DN ERRRE TR RSN
NA-CARD., $=SYSXINS$,NA
ARt ok s o ook o0 ol oo 0 e 0o ek

THIS CARD NAMES INPUT TAPE A AS SYSTE! TAPE 'SYSXIN', WHERF

X = A OR By SPLCIFYINSG » 3YMBCLIC CHANNEL.
I = R FOR A RESERVED TAPE,

= U FOR A SCRATCH TAPI.
N = 4-8 FOR SYMHOLIC UNIT,

THES CARD DUES APPEAR, IT MUST PRECEDE ANY DOTHER REFERENCE YO
PE Aes [IF THIS CA&RD DCES NUT APPEAR, THEN TAPE A RECEIVEFS 1TS
ANDARD NAME (SYSAK4) AUTCMATICALLY,

SOMPUBEREIPANHLECBREIBRAURARRGASCE Rh Rt SR F MUR SN &
NB-CARD. $=SYSXINS,NH
(TP TTI TRV T I RS EANELTPIL DRSS 2L 3

THIS CARD NAMES INPUT TAPE By JUST AS THE NA-CARD " AMES TADI
IF  THLS CARD IS NOT USEUs TAPE B RECEIVES 1TSS STANDARD Na*»
YSBRS ),
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SRR BEERREEEE o KRR RGN g kR ARk kg
NLC=CARD. $L5YSX/NE G N

(TR IR TR E 0 TP AP S S S Y S F T 22 FE 27 22 % 3

THIS CARD NAMES THE QUTPUT TAPEs JUST AS THE NA=(ARD NAMES
TAPE A, [IF THIS CARD IS NUOT USED, THt (UTPUY TAPE RECEIVES ITS
STANDARD NAME (SYSBRO).

PERBRRRERER LB EARIS ERB AR A F AN SRR E Rk kR
NT-CARD. $=SYSXIN$WNT
SERNRERI RSN E AR R IR AR A RIS S E AR AR SRR G RS hR RS

THIS CARD NAMES THE CHANGE TAPE (SEE T-CARD)s JUST AS THF NA-
<ARD NAMES THE A-TAPE. IF THIS CARD IS NUT USEID, THE CHANGF TAPE
RECEIVES ITS STANDARD NAME (SYSAR6).

PEEERS R RRER RSBk RE SR R ERI R S vk bRk hkerhk sk kikkki

0-CARD. $F1,0,TEXT
SEREAX KRR RE R C R RN G ERR G S SR AR AS SR AR AR R R AR EE R NN

THIS CARD INSERTS OVERHANGING PARAGRAPHS JF FREF TEXY AFIFS
RECORD NUMBER Fle IF F1 IS NuLL THE INPUT TAPE IS NOY MOVED.

IF THE TEXT FIELD IS NOT NULL THEN A NEW RtCORD IS STARTED
WITH THE FIRSY CHARACTER OF TiXT IN COLUMN & NF THE TAPE RECORD.

THEN FREE TEXT IS READ IN UNTIL THE NEXT CONTROUL CARD IS “+T,
A FREE TEXT CARD STARTS A NEW RECURD (FIRST CARD CHARACTER TM
COLUMN 8 OF TAPE RECORD) IF COLUMN I IS NOT 8LANK, IF A FREE TFXY
CARDU HAS COLUMN 1 RLANK THEN ALL LEADING BLANKS ARE CFLETED aND 17
1S ADDED TO THE CURRENT QUYPUT RECNRDy WITH STANDARD RIGHT~FNT
TREATMENT.

20000 ok e o o kg o age e o o ke ok ok ek e oo o e el o Aol oot o o ol e e e e T e o o
P=CARD. SF1yF2,F3,P
40300 0 e a0 afe 0 ogc o e o o e e ale ok e e e e o ok e o ol Aok ek e ol e b ok

THIS CARD STARTS A NtlW RECCR)Y AFTER CHARACTER NUMBER F2 {1+
<ECURD NUMBER F1 AND (IF #3 IS NOT NULL) SETS THE INPUT LDCATIDN
J0INTER TO CHARACTCR F3,

IF F2 IS NULL THE BREAK [S MADE AT THF PRESENT VALUF COF TH:
'NPUT LOCATION POINTER,

IF Fl IS NULL THIS CARD APOLIES TG THE SAMF RECCRD AS TH-
'"RECEDING CONTROL CAKD.

IF EITHER 2 0Or £3 IS LITERAL, THE INTERPRICTATION IS STMTIA-
TO THAT FCR THE R-CARD.

25 3r ol 20 e ok o ok e a6 e 0 e oo o ok o g e e okl o ek ek e o ok ot ok e e ok ko

R-CARD. $F1 F24F34R,yTEXY
III TS IE R3S FE 222 R 222 20 S22 S VT R 23 2220 2-0-0 R-2:-0 3

THIS CARD INSERTS ITS TEXT FIFLD (wW1TH STANDA®' IGHT-
TREATMENT) AFTER CHARACTEK NUMBER F2 OF RECJRO NUMIBE® ' ANG (]
3 IS NOT NULL) SETS THE INPUT LOCATIUN PLINTER TO K.

THE TEXT OF AN R=CARD MAY Hi CONTINUED ON AS ANy FE OO
~ARDS AS DESIREL. LEADING  GLAAKS  ANr B IMINAYE DY DN ~TAN
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IF FL IS NULL 1LY CARYD 4aPpPLICS T THE SAMNE UL CORG Ay T
LCEDING CONTROL CARD,

IF F2 IS A LITeRAL ThEN THE CHGRACTE  SUMALR UsE) IS T-aT or

£ RIGHTMOST CHARACTER 1)F  TrE FIEST TUSTANG, 1R THE SPECIETR:

FING FOUND TO THE RIGHT Ur THE BPRESENT INPUT LIOICATION PDYINTR4,

IF  F3 IS A LITERAL THEN THE (HASACTES MUY < USEN 1S TeaT W
it LEFTMOSY CHARACTER UF  THE FIkSY INSTANCK BF THE SPELITIe
RING FOUND TUO THE RIGHT OF (HAPACTERP £,

IF EITHER F7?2 (OF F3 IS LIYERAL AN) THE STRPING IS KT &0,
lEN THE CHARACTER WUMBER USED 1S Trt N F THE RECUORD (EXCLUDYING
RMINAL DOLLAR SIGN) .

IF F2 IS GREATER THAN OR FQUAL TU THE NUMHBER UF CHARACT GRS T
€ RECDRD, THEMN IT IS SFT TG THE CHARACTER JUST AHEAD (- Ip
RMINAL DOLLAR SIGN.,

e ol e oo e 30 ol ool o e o ool o ol ol e v o A e ol e okl e dx ook e K dede ek ok ok kR
S-CARD. $F1,F2,5,7ExX?
o o o o o ol e e o ol kol axa A o BTN R Ne D e Searse s dt Az Sl i etk kel ek

THES CARD SPECIFIES THAly STARTING WITH HECOKD NUMHE ),
CH OCCURRENCE OF THE STRIUG F2 IN AN LUTPUT RCCORD 15 ™Y g
PLACED BY THE TEXT STEING (W1TH STANJARD RIGHT ENU TREATWENT),
€ TEXT MAY BE CONTINUED <IN AS  MANY &REE TeXT CARDS AS Y ¢
€ASE, LEADING HBLANKS ARC ELIMINATE:L  AWD  STANDARD RIGHT FN
EATMENT IS USED. F2 MUST BFE A NON=VACULUS LITi (AL,
EACH SUBSTITUTION  SPECIHIED HY AN S=CARD IFMAINS IN bF-FO!
TIL AN SX=CARD IS ENCOUNTEREL
{F MORE THAN ONE SUBSTITUTION 1% IN tFFECY, THEN EACH IS MAD)
INITIO, IN  THE  URDLR RECELIVEDy SO THAT SURSTITUTIONS WITHI
REVIGUS) SUBSTITUTIUNS ARE PUSSIOLES THIS CARD TS DIFFERENT FRiv
ST OTHER CONTRGL CARGS IN THAT IF UNLY UNE PARAMETER FIELD) 1w
VEN IT IS ASSUMEL TO EE F2 INSTEAD OF Fl.

xSk e X0k e aia de sl ol ol N o 3 Ol ol Al Rl L o e e o N g ok e o S akak e kg sl a ek

SO-CARDe $FL+F2,S0,TEYT
o ko e e Al oK e K A R A A A o o ok

THES CARD ALTS THE SAME AS AN S-CARD,s EXCePY THAT THE [WDI-
TED SUBSTITUTION IS DONE IN RECIRND FLl ONLYys NOT IN THE FOLL W THA
C{RDLS THE SO-CARD SUBSTITUTIUNS ARE MADF REFGRE THE S-rae”
BSTITUTIUNS (IF ANY ARE IN RFFFECT). THIS CARD IS DIFFERENT Fifiv
ST OTHER COUNTRUL CARDS IN THAT TF NNLY ONF CARPAMETER FIFLY 1S
VEN 1T IS ASSUMED TO BE F2 INSTHAD NF Fl.

ke ek R Ak kg ko pax ok ok ekl g ko ok de ok X &

S$X-CARD. $F1,5X
T T T YR L PRI I IR IE IS E R S AL L LR ET L 1L 1)

THIS CARD CANCELS ALL ACCUMULATED SUBSTITUTIANS SPECIFIF) AV
ECEDING S=CARDS, EFFECTIVE WITH RECORJ NUMBER Fl. THAT IS, Tu¢
BSTITUTIONS WILL NOUT BE MADE IN 'L AND FILLOWING RFCORDS,

_k.g.,m‘

xr

B
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Bk A ok ok ke ok A kRl AL AR R e R N

T-CARVe $FL4F2,17
E I XY 2R RN I FEETAYEE IS EEN PPN E YL RATE LRI F TR A

THIS SETS A SWITCH T <FAD 14E B0 LEWING CHANGE RFECIRDS &0
TAPE INSTEAD OF CARDS, UNTIL A TX~CAwx' 1S #MT 1. YHI CHANGE TADT,
THEL FIELDS F1 AND F2 SET THE MARGINS, JUST AS FO2 AN F=CARD, EVEUY
RECORD ON THE CHANGE TAPE MUST HAVE ITS KIGHT FNI) GUARDED AV 4
OOLLARP SIGN.

B e G 5 R o e o e ol e o At e e e R X R st ok ko

TX-CARD. $FLyF2,TX
R T R R R P T PR S TR SR R TIPS PRSI ST S L 1)

THMIS RECDRO RESETS THt SWITCH {(SET BY A T=CARD: TN RuS-vy
READING CHANGE RECNRDS FiiM CARDS INSTEAD UF TAPE, THE FIELDS 71
AND F2 StT MARGINS JUST AS 1w THt F-CARD,.

oo ok ok e e kol e ok % ok ak W R R A e joar e ool % ok gl ok e e oo ok ol e ol e e R e ol

U-CARD. 3F1eU»TEXT
e oo e o 7 g o ol ol o o e e e e o

THIS CARD SPECIFIES THAT EACH OCCURRENGLE OF THyr STOING (1IN
4 CHANGE CARD (UTHLH THAN U-CARDSY IS T BE REPLACED BY TRE TEXT
STRING (WITH  STARUARD RIGHT END TREATMENT), THU TEXT MAY R £ Nh-
TINUED ON AS MANY FREE TEXT CARDS AS YO PLEASE. LFADIMG RLANKS
ARE  bL IMINATED ANi> STANUAKD RIGHY END TREAIMENT IS USEDR, &1 MUST
e A NON=VACUUUS LITERAL. THCSE SURSTITUTIONS REMAIN IN 1 EFF()
UNTIL A UX-CARD IS LNCOUNTERED,

1+ MORE THAN CONE SUBSTITUTION 1S IN EFFECT,y THEM FACee IS 42T
AB  INITIO, IN  THe CGRCER ReCEIVED, SO THAT SUBRSTITUTINNMS «W]YHgv
(PREVIUUS) SUBSTITUTIONS ARE PUSSIRLE.

fod acag ok el e ok o ol ok o e o oe ok a ak an al ot e o e e o ade e ol 0 AR e Al R e kO B

UX-LARD. SUX
Mot e oo e b e o e o e e o i ot o o XK KR XK ko e e

THIS CARD CANCELS THE EFreCT OF ALL PRECEDING U-CARDS,

o0 3 5e A o e o o ol o ok e v o e s ok ok o oo o ol e e ot ol ok o el ok o e ok ol o e e e

V-CARD. $V
Yo X o 0o o oo o e e i el g R e oo e o e e e

THIS CARD PUTS THE PRUOGRAM IN THE SORTING MODE, SO TO PEMAY
UNTIL A VX=CARD IS MET. ALL THE CARDS BFTYWEEN THFE Vv-CARD AND 1+
NEXT FOLLOWING VX-CARU ARE SAID TO BE WITHIN THE SCCPE DF A v~
CARD. ALL CARDS WITHIN THE SCUPE OF A V-CAKD MUST BF EITHER f(h-
TROL CARDS WHOSE FIRST FIELD IS A PECORD NUMRER (INCLUDING k-
CARDS) OR FREE TEXT CARDS GUVERNED HY SUCH A CUNTRUL CAR(L PeV(CEH-
DING THEM WITHIN THE SCOPE OF THE SAME V-CARD. IF A V=CAFD OCCHES,
THEN A VX~CARD MUST OCCUk BETWEEN IT AND YHE E-CARD.

EACH CARD WITHIN THE SCOPE WILL HAVFE A 264-CHARA(CTER SENIFACH
KEY ASSIGNED TO IT IN THE FOLLUWING wAY.

IF THE RECORD NUMBER |S NUMERIC AND NON-NULL THEN THE by
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CONSISTS OF ITS FIVE DIGITS (WITH LEADING ZERTES ADDED) PAn o
THE RIGHT WITH BLANKS.

IF THE RECORD NUMBER IS A LITERAL AND NON=VACUTUS Tiir i
KEY CONSISTS OF ITS (FIRST 24) CHARACTERS, PARDED CN THE 4107
WITH BLANKS.

IF THIS 1S A K~CARD THEN THE KEY IS THE EIRST 24 LHARADTe<-
OF ITS TEXT FIELD.

IF THE RECOKD NUMBER IS NULL UR VACUOUS, DR IF THIS IS A& it
TEXT CARD, THEN THE KEY IS THE SAME AS THAT OF THE PRECFDING (ARL:,
INITIALLY, THE KEY CONSISTS OF 24 BLANKS UNTIL THE FIFST NOA=NUL
RECURD NUMBER IS MET. THE LAST FOUL CHARACTERS NF THE KEY ARQT
FOUR-DIGIT SEQUENCE NUMBER, TO ENSURE THAT CARDS WITH THE SAM: D4~
CHARACTER KEYS KEEP THEIR ORIGINAL KELATIVF ORDER,

THE CARDS ARE NOW SORTED BY THEIR KEYS, AND THEN USED IN TH
USUAL wAY,  BECAUSE OF MEMORY LIMITATIUNS IT IS NuT PCSSINLEL T
REMEMREN MORE THAN 300 CARDS AT A T!vk, MENCE, IF A CA2D IN THi
ORIGINAL SCUPE 15 O<ECEDED BY MURE TIiAN 300 CARUS WHMICH SHM IL) I
FACT FuLLOW IT, IHEN IT WILL NUGT st PUT IN PRCPER SEQUENCT,  IF
YUU ARE MAKING A LARGE NUMHER OF GHANGES IN THIS MODE, TWREFOWE,
THEY ShCULD BE MADE IN  SECTICNS SN THAT ALL THE CAKDS UF Ol
SECTION PRECEDE ALL THE CARDS OF THF NFXT SECTION AND KO SFCTION
CONTAINS MORE THAN 300 CARDS. ALL THE SECTIUNS MAY THEN FALL IW
THE SAME SCOPE.

ONLY THE FIRST 80 CHARACTERS OF T1E CHANGE CARD, AFTFR (2nP-
PING MARGINS (SEE F-CARD) BUT AEFORE SUASTITUTING (SEE U=CARD) Awd
KEPT DURING THE SORT. IF CARD INPUT IS USEDy OF CDURSE, THIZ 1€
NO RESTRICTION. BUT IF TAPE INPUT (SEE T-CARD) IS USED, YCOU 18T
MAKE SURE YOUR CHANGE RECORDS STAY WITHIN THIS LIMIT IF THFY 2%t
WITHIN THE SCDPE OF A V~CARD (OTHERWISE THE NOMINAL LIMIT CF 997
CHARACTERS APPLIES).

SINCE DIGITS COLLATt AFTER ALL OTHER CHARACTERS, ALL (ARDS
GUVERNED HY NON-NULL NUMERIC FIELDS WILL SORT AFTEP ALL (AFDS
GOVERNED BY LITERAL FIELDS NOT STARTING WITH A DECIMAL DIGIT,
HENCE YOU MUST KEEP YOUR WITS ABOUT YOU IF YOU IHCLUDE NUMERTC AN
LITERAL F1-FIELDS WITHIN THE SAME SCOPE,

EVEN WITH ALL THE LIMITATIONS JUST DESCRIBED, THIS FEaYio-
CAN BE EXTREMELY USEFUL UNDER SOME CIRCUMSTANCES, AND IS aftvTsw
BECOMING FAMILIAR WITH,

ke e e ok ok ok g Ak e R e Ak e e e ek ok Ak ok ok

VX=CARD. SVX
T ITIY IR YA PR IR RS R AL EE R SR A LR L Lt Ll Ll

THIS CARD TERMINATES THE SCOPF OF A PRELEDING V=CARD., 1F¥,
MISTAKE, A VX-CARD IS ENCODUNTERED WHEN A V-CAR) IS NCT IN IFFHCT
THEN THE VX-CARD IS IGNORED.
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IN THE STANODARD EDITV PROGRAM THIS CARD CONVHRTS THE PARAMETF
FIELDS (UP TO B (IF THEM) AND TRANSFERS CONTROL 10O SUBRQUTINE *nNVY!
WITH THE *CARD' LOCATION POINTER  SET AT THE 'Y, ROUTINE '3V
NORMALLY PRINTS AN ALARM AND TAKES THE NEXY CARD. [F YOU WANT T
00 SOMETHING SPECIAL, HOWEVER:; YOU MAY WRITE YOUR OWN *DY®* ROUTING
AND THUS OBTAIN AN AD HOC VERSIDN {IF THE PROGRAM RY RECOMPILATION.

RERERPEERERRERNERERRENENE KPR RS RN RR kR REE AN KK L B

JO8 DECK SETUP,
EREBERRERR SRR E R KRR RN RR RS A KRR NG RSB R E R & K

IN ADDIVION TO THE CHANGE DECK UESCKIBED SO0VE, IT IS NFCES-
SARY  TC  INCLUDE SYSTEM CONTROL CAWDS TO ENSURE THAT THE MACHINE
CUMPORTS ITSELF  PROPERLY. THE JOR  DECK THEM HAS THE FULLITNING
LA M-

le JUB CARD.

2. TAPE ASSIGNMENT CARDS.

3. MANIPULATOR PRUGRAM,

4e EDIT PROGRAM,

5¢ CHANGE DECK.,

THESE MAY Bk FTLLOWED BY SURDECKS TO CARRY OUT ANY LATEL
ACTICGNS THAT ARE DESIRPED, SUCH A5y FNDR CXAMPLE, THE PRINT PRGDAM 1
AND ITS CONTROL CARDS, tTC. , : : ,

Je THE JOB CARD HAS 7-8-9 PUNCHES IN COLUMN 1, 'Jnatd 1IN
COLUMN 8¢ AND A FREE FIELD STARTING IN COLUMN 16 CUNSISTING (1 SI¥
ITEMS SEPARATED dY COMMAS, NAMELY, THE JOB NUMBER, THE LETTCF 09,
YOUR NAME, THE ESTIMATED TIME [N HUNDREDTHS UF HOURS, 299939,
596996, FOR EXAMPLE-

JO8 233yPeSMITH, 2049 999999, 909999

NDD ITEM CAN BE LONGER THAN SIX CHARACTERS AND N0 SPACLS (AN
HE USED.

2« TAPE ASSIGNMENT CARDS FUR EACH TAPE TO BF USED. FACH Suly
CARD HAS 7-8-9 PUNCHES IN COLUMN 1, 'ASSIGN' IN CULUMN 4, AN:
YCKeSYSXZNY IN COLUMN Llé6. AFTER LEAVING AT LEAST ONE SPACE Y(iy MAV
THEN WRITE ANY COMMENT ABOUT THE TAPE THAT YOU WANY THE OPFRATI™
TO READ. IN THE ASSIGNMENT COOk *CK=SYSXZN' THE ¢C? [S A CHAWKNFL
LETYER,y THE 'K' A TAPE NUMBER, *X* IS EITHER A DR B,y "Z*' IS bITRL®
K OR Us AND ¥N' 1S A SYMBULIC TAPE NUMBER. YOU SHOULD NORMALLY US!
AS MANY OF THE FOLLOWING AS YOU NEEO-

ASSIGN A4=S5YSARS EDIT INPUY TAPE A (ALWAYS NEEDFD ~i°v
UPDATE)

ASSIGN A8=5YSBRS EDIT INPUT TAPE B (NEEDED IF H-(CARD [S
JUSED)

ASSIGN AT7=SYsare CHANGE TAPE (NFEDED IF T—-CARD 15 USFR)

ASSIGN AS5=SYSkiA  QUTPUT TAPE (ALWAYS NEEDCD)

IF CTHER ASSIGN'ENTS ARE NECESSARY (1Es IF NA-y NB-y NI-, 7
NT=CARDS ARE USED)y ISCUSS THE QUESTICN wWI1TH A PHAGRAMMER,

3. THE MANIPULA':® PROGRAM IS CAilLerd) IN FROM THE { THRRARY WYy 2
CARD WITH T-8 PLMT4ES IN COLUMN 1, 'LHRL® IN COLUMN Hy AND ?[N-
PACK® IN CHOLUMN 14, ,.oMilY- '

Y
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LBRL INPACK

be

THE EDITY PROGRAM [S SIMILAKLY CALLTD,

LBRL EDIT

-

THE CHANGE DECK IS AS DESCRIRED ABNVE

NAMILY-

IN OLTATL.,
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APFENDIX G

PRINT PROGRAM
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ThE PRINT PROGRAM 1S DESIGNED TO PRINT THE CONTENTS 2F Onf 0
MORE  RAGMETIC  TAPE FLLES IN STANDARD INFORMATIUGN PACKAGE FORMAT,
EACH  SUCH  FILE CONSISYIS UOF RECORDS UP TO 105000 CHARACTERS LONG,
THE  LAST  RULCOURD  BEING FULLOWED BY A FILE MARK. EACH RECORD CfIN-
SISTS OF A 5-DIGIT RECGRD NUMBER, FOLLOWED BY TWO FORMAT CONTROL
CHARACTERS (KHOSE USE IS DESCRIPED IN DETAIL BELOW),y FOL.OWED BY
THE TEXY GF TYHE RECURD, FOLLOWED BY A TERMINAL DOLLAR SI1GN. THIS
7Sy FUR EXAMPLE, THt FORMAT PROVIDED BY THE *EDITY' AND 'SEARCHS
PROGRAMS OF THE INFURMATION PACKAGE.,

THE FORBEAT CF THE PRINTED CUTPUT, RECORDS SELECTED FUOR PRIN--
TINGy ETCaey ARE  SPECIFIED JOINTLY BY FORMAT PARAMETFRS AMD Ti-
FORMAT CONTROL CHARACTERS IN PUGSITIUNS 6-7 UF EACH RECORD, Ih THE
FASHION DESCRIBED IN DETATL BELDW,.

THE PRESENT  #LML 1S AN EXAMPLE OF THE USE OF THE PRINT Pi0-
GRAN,

e s A 2 2 A 2 e e s Sk A A g a7 sae s e dr ol e S ale Sl 500t St as Reae e e sl e ek s on ol
PARAMETER CARL,

o qe e ek o e el Bk ool fe ol ol zle 3ol ot ol sl ol sleale oo vl ot sl 0l ok e 0l CNe vieale Nl ot 2 Ak e sl e de e otk

Trik  PROGEAM DL 0K MUST  HL FRLLOWED 3Y A PARANETER CARD K=
EACH FILE UN THE TAPE U7 I AND INCLUDIANSG THE LAST FILE WHICS 1S
TO 4k PRINTEO, IE LISTINGS  0OF ThD SASE FILE IN MORF THAN DR
FURNMAT ARt DEST<nl, TVWEN A DARAMETER ARy “UST B OINCLUDED FO0
EACH FUOEMAT, CNLY BALAMD TRy wHEICH ARR T BRI CHANGED FRIM THGT S
VALUES  FOF THE  Pa=CE INs FILEY (0OR FRON TREIY INITIAL VALULES 15
THIS IS Tk FIpsT ClLiy Mot T30 2UT N THE PA-AMETER CAN,
THUS, IN PARTICUL &y §F 0 NG LHaNBES A< RFQAUIREDy ThE DARAMED TLE
CAPD WILL RE BLAMNK, SUT MUST SEILL AE INCLUDED.

f£ACH  PARARETIL - SEGTRES A FIeclO 9% FIVE CARD CDLUMNS, TH
FIKSY Tuwl UF Tre 5= COLUANS CONTAISN THZ NUMRECR OF THE PALAYETLER,
AND  THE  NEXT  Torm: CGUNTAIN 1TSS VALUD . 20TH SUAFIHLDS AYE 276G Y
ADJUSTELD  AKND  LE& LG 26 a28S MUST 86 PUNCHED .  PUNCHING STAQTS 10
COLUMN  ONE AND CONTINOES UNMTIL ALL YHT NECESSATY ODARAMETHES AV
BEEN PUNLCHEL.  THY ReST OF THE CAKD IS LEFT RLANK, THE PATAMEYTHS
HMAY BL O PUNCHEL IN ANY QROLE, -

FOR  EXAMPLE, T3 SET  PAZAMETES  NUMBER 4 110 50, PARAVITE
NUMBER 2 TO 8y AND PARAMEIIZR NUMRER 3 TS 1%, THE FIRSY 16 Covyvan
wWOULD 2k PUNCHED

G40500200807301 %

THE  SEVERAL  FARAMITERS AR DeSCRTEED IN D TATL Dellin. The
INTVIAL  VALUE  GF vACE IS GIVEN TN DARENTHESES [HMCUTATELY VoL LU~
WING THE PARAMETER XUk n,

THE  STANDARD VALSES OF THE PARAMETERS DEFINE A SIMNGLT—-SPACES
FORKMAT  WITH  PEECTISHLY 120 CHARALTEIRS PEX LINE, TrE LIN®S OF TH:
RECCHD  {EXCEPT  FOR O LINS  MUMBER  ZE«0)Y ARE NUSSERELDR Ih THF LEFET



G (continued)

THE 7094 PRINT PRI kAM, -
PARAMETER CARuUS.

ViIARGiNe TRHIS STANDARO=FUKMAT LISTING wILL BF UORTAINED Y PUTTING, 4
BLANK PARAMETER CARU AHEAD NF THF PARAMETER CAKDS WEQUIRED F o AMY
OTHER  LISTINGS THAT MAY BE DLSIRED, 1T MAY 8 USED Ti ©arsls
CHARACTER CGUNTS  FOR  FURTHER CHANGES USING THE *EDITY PRIGRAY
DESCRIBED IN BC(-34>5,

B A ot ek o Gt o oo e o o o R R R R o

PARAMETER 1 (001) FIRST CHARACTER PRINTEOD,
R R Rk kR AR R ke ok ok R

THIS IS THE WUMBER (F THE FIRST CHARACTER (OF THE RECORD wHICH
IS TU 8 PRINTED. 1IF 1T IS LEFT EQUAL TU L THE FIRST CHARACTH®
WILL Bt PRINTED. It [T IS SET EQUAL TO N THEN THE N=TH CHARALTEP
OF THE RECORD WILL BE THE FIRST ONt PRINTED, THE FIRST N=1 CHARA(-
TERS BEING IGNORED.

SINCE THE TEXY FCR EACH RECORD BEGINS IN CHARACTER POSITION
8y THIS PARAMETER SHUULD USUALLY B8E SET TO Q08 FOR THE FINAL
LISTING.

o e o ok o ok 3k ak koo G ke ok e ik ke ek ook e ke ok kR kR kil Ak

PARAMETER 2 (011) LEFT MARGIN, FI%ST LINE.
B ko ook s e ik et oot ek e g e e Aol oo ok ek o o o e oo o ke ok

THE PRINTER LINE HAS 131 CHARACTER OPNOSIVIONS. THIS PARAMFTEW
SPECIFIES THE CHAKACTER POSITIUN IN WHICH THe FIRST PRINTED CHAPA-
CTER  UF EACH RECHD WILL APPEAR, AND ALNCL SETS THE LBFT MARCGIN
FNR The FIRST LINI Or £ACH RECORD.

okl ek e e xconac ek sl ek ok K ek Ak &

PARAMETER 3 (0D11) LurFT MARGIN, OTHFR LINES.
PRSI TI PR AR UL DI P ST PR RS S PSR ST L 1

THIS PARAMETiR  SET1S  THE LEFT MARGIN FOR THE SECOND AND ALL
FOLLOWING LINES OF  THE  RrCukd IN THE SAME WwAY THAT PARAMFTER 2
26S F0k THE FIRST LINF,

$e e e e ok o o e e ook it SR e o e oK A st o N e e o e Rk e A K o R

PARAMETER 4 (110) RJGitT MARGIN,
Re e o ok o R ol ol 0 3 36 0 3 o ok ek ol o ok e o o ol o a0 ok ool et

THIS PARAMETER SETS 1t  RIGHT MARGIN FIit ALL LINEYS OF Tre
LISTINGy IN THE SENSE THAY RNUTHING WILL BE PRINTED Ti Tht KISHY OF
THe (HARACTER POSITIUN INDICATHO. BUT SOMF LINES “AY ENT SHRT N0F
THIS FOINT BECAUSE OF WURD-BREAKS (SHE PARAMLTIR 7)e THIS PARSME-
TLR MUST BE LESS THAN 132, AND SHULLD EXCEED BOTH PARAMFTIKS 2 ANC
3 BY AT LEAST TWENTY TO ENSURC REASUNABLE RESULTS.



G (continued)

THE 7094 PKINT PKiliuaM, 2
PARAME TER CAvLS,
PARAMETER &,

A A A R o o R O A K e e A Y R R e e ek
PARAMETER 5 (001) BLANKS BEYWILi RECORDS.
ke e ok A ek R A R R R ok R o

THIS PARAMETER SPECIFIES THE NUMBER QF BLANK LINFS T Pr
INSERTED BETWEEN THE LAST LINE OF ONE KECURD AND THE FIRST LINT ¢
THE NEXT. THE VALUE O CUORRESPUNDS Ti) SINGLE-SPACING, THE VALUP
LEAVES ONE BLANK LINE, FTCe IF THERE IS NUT RUOM ON THE PRESENT
PAGE FOR THE NUMHER (OF HLANK LINFS SPECIFIED THFEN A NEW PAGF WILL
BE STARTED, BUT THE UNUSLD ULANK LINES WILL NOT HE CARRIED QVER T7
THE TOP OF THE NEW PAGE. IN ADDITION TO ITS OBVIOUS APPLICATIN,
THIS FEATURE PERMITS PRINTING LUF ONE RECORD PER PAGE, I1F DESIRCL,
BY SETTING THIS PARAMETER GREATE# THAN PARAMETER H.

BREE S RE Kok ook ok ot okt o) s ke i e ok dx i e e ale e e e e ok o e o afe o o sl

PARAMETER 6 (000) BLANKS BETWEFN LINES.
W oo o o ol o o o 0 o okl o ke o o e e ek ook ol Ak oK e e

THIS PARAMETER SPECIFIES THe AUAMstR OF BLANK L INES Y0 RE LTFY
BETWEEN SUCCESSIVE LINES OF THFE SAMF RECORD. THE VALUE 0 CIRVFS-
PONDS TO SINGLE SPACING, THt: VALUt 1 LEAVES UNE BLANK LIMNE BEToEEN
DATA LINESe ETCe IF THERF IS NOT KGOM OM THE PRESENMT PAGF FOH Toe
NUMBER CGF BLANK LINES SPLECIFIED THer A NBW PAGE WILL KF STARTED,
BUT THE UNUSED BLANK LINES WILL NOT bL UARRIED UQVER TD THE THP 6f
THE NEW PAGE.

e o ol e o it ok ade o ale e 2 o e o0 e ak e o gcole o o o o ak e o aie e ko K A oo ke ok ke

PARAMETER 7 (COD) RIGHT MARGIN ADJUSTHENT.
M o e o o o 8o ot oot oot o oot ke oo ok ok o e ok e ek e ok o Rl e e e e

IF THIS PARAMETER IS O THEN FACH LINE WILL END PRECISELY AT
THE SPECIFIED RIGHT MARGIN POSITI(Ng AS SET (Y PARAMETER 4, ANT
THe FORMAT CONTRGL CHARACTERS (POSITIONS 6 AND 7 UF THE RECORD)
ARE IGNORED. IF  THIS PARAMETER IS 1y THEN THt FORMAT CONTRI(IL
CHARACTERS WILL BE OBEYED AND THE LINE WILL RE BROKEN AT A WORD 0O
SYLLABLE OIVISION IF PULSSI3LE. THE HYPHENATION <ULeS ARE GIVEN
BELOW.

IF THIS PARAMETER IS 2y THEN THF FORMAT CONTRCL CHARACTERS TN
POSITIONS 6 AND 7 OF THE RECORD WILL HE OREYED, BUT THE LINC WTLL
BE BROKEN PRECISELY AT THE SPECIFIED RIGHT MARGIN WITHOUT RESARD
TO WORD DIVISIONS.

00 e e ol o e o o o ade o o ke e ke ok ok e e ade e o ko e ok oK o K al ol oo ok sk o e

PARAMETER 8 (057) LINES PER PAGLE.
EARKREERRE kdR Rk ok R Rk gyt ook ok e o de e 0K XOR ek

THIS PARAMETER SETS THE MAXIMUN NUMBER OF PFINTFR LINMS #b
PAGEy INCLUDING THE HEADER LINES ANJD "INE HLANK LINE tULL ]l
THEM. IF THE VALUE OF THIS PARAMETER IS GREATER THAM 57 THiN The
PAGE BREAKS MAY NiUT MATCH THE YEARING LINFS UF THE PKINTi-R Papry,



G (continued)

THE 7094 PRINT PROGRAM, 4
PARAMETER CARDS.,
PARAMETER 4.

THE ACTUAL NUMHBER CF ULINES PRINTED VARIES FRUM PAGE TO PAGE.,
UEPENDING ON HOW THE RECORDS FALL.

I XTI IR ST RIS RIS T2 I 2 SRR 2 AL 2 2R 2 e d sy

PARAMETER 9 (000) FILE CONTROL .
BRREAR RS E KRR R R R RN BR R R AR RR SRR AR ER TR IR Rk

1F THIS PARAMETER IS O THEN NO FILES FOLLOWING THIS ONE WILL
BE PRINTEDe. AT THE END OF THIS FILE THE TAPE IS REWOUND AND A NEW
PARAMETER CARD IS READ IN AND THE FIRST FILE ON THE TAPF WILL RF
TREATED ACCORDING TO THE NEW SET OF PARAMETERS. IF THIS PARAMFTER
1S 1y THE PARAMETER CARD FOR THE NEXT FILE WILL BE READ IN AND
EXECUTED WHEN THIS CURRENT FILE IS FINISHED. IF THIS PARAMETER 15
2 THE CURRENT FILE WILL BE SKIPPFD, AND THE PARAMETER CARD FOR THE
NEXT FILE WILL BE READ IN AND EXECUTED.

e e o e e ok o oo ik el oo ool ol e e A el ol e e e AR KR K e o e o o e

PARAMETER 10 (001) LASY CHARACTER PRINTED.
EREER ARG ARG RGP E A AT R IR EERE SRR E R E R KRk

THIS IS THE NUMRERy COUNTING FWOM THE END OF THE RECORD, CF
THE LAST CHARACTER TO Bt PRINTED. [IF THE VALUE OF THIS PARAMETER
IS 1 THEN THE LAST CHARACTER OF THE RECORD (ALWAYS A DOLLAR SIGN)
WILL BE PRINTED. IF IT IS TWO THEN THE NEXT TO LAST CHARACTER
WILL BE PRINTED BUT THE LAST CHARACTEK wWILL BE IGNOREDs AND SO ON.

SINCE THE TERMINAL DOLLAR SIGN 1S NJT WANTED ON MOST FINAL
LISTINGS, THIS PARAMETER WILL USUALLY BF SET TD 002 FOR SUCH
LISTINGS.

2200 ool e o o o e ok o ofr e 3k ok ek ok okl ok ek ax ol ek ko ko Rk kol ko

PARAMETER 11 (000) JUSTIFY RIGHT MARGIN.
e ek e e ok e o e o ol okl ek ek kol ik e R o o o ek ek

IF PARAMETER 7 IS NOT 1 THEN THIS PAKAMETER IS IGNORED.

IF PARAMETER 7 IS 1 THEN LINES ARE BROKEN ACCORDING TO THF
HYPHENATION RULES SO AS NOT  TO EXCERL THE RIGHY MARGIN SET RY
PARAMETER 4. IF PARAMETER 11 IS O THE RIGHT MARGIN WILL THEN AF
UNEVEN. IF PARAMETER 11 IS 1, HOWEVER, ADDITIONAL SPACES WILL BE
INSERTED BETWEEN THF WORDS OF THE LINE TO MAKE THE RIGHT MARGIN
EVEN.

P T ITI I T e TR E 2RSS R S22 PR 22 2 22 20 Rl L Lt Bl d

PARAMETER 12 (000} NEW LINE CHARACTER.
RESRERRGREREE AT S xr GR AR AR RE SRR RRR kR Rk G RR kK

THIS PARAMETER HAS THE FORM 0YXs AND PERMITS ANY CHARACTER X
(OTHER THAN ZERD) TO BE CHOSEN AS THE SIGNAL FOR STARTING A ANEW
LINE, AND ANY CHARACTER Y (OTHER THAN ZERO) AS THE SIGNAL TC P2INT
NO MURE OF THIS KECORD. IF PARAMETER 7 IS ZERO THIS PARAMETER IS
IGNORED. IF PARAMETER 7 IS NOT ZERO THEN THt FOLLOWING ACTIONS
TAKE PLACE FOR WHICHEVER OF X, Y ARE NOT ¢0'.
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THE 7094 PRINT PROGRAM, 5
PARAMETER CARDS.
PARAMETER 12.

AS EACH LINE IN TURN IS SELECTED FOR PRINTING, IV IS SCANNED
FOR THE FIRSYT OCCCURRENCE OF THF CHARACTER Xo IF THIS CHARACTER
ODUES NCT OCCURy TYHE LINE IS PRINTED AS DETERMINED BY THE OTHER
PARAMETERS., BUT IF THE CHARACTER X DOES OCCUR WITHIN THE LINE,
THEN THE X IS REPLACED BY A BLANK AND THt LINE IS TERMINATED AT
THAT POINT. THE FOLLOWING LINE WILL START WITH THE NEXT NON-BLANK
CHARACTER.

THE SPECIAL CHARACTER X MAY OCCUR SEVERAL TIMES WITHIN THF
SAME RECORD IF DESIRED, AND EACH OCCURRENCE WILL START A NEW LINE,

IF THE NEW LINE CHARACTER X IS IMMEDIATELY FOLLOWED BY A
COMMAy, THEN THE COMMA AS WELL AS THE NEW LINE CHARACTER WILL BF
ERASED, AND THE LEFT MARGIN FOR THE NEW LINE WILL BE SET BY PARA-
METER 17 INSTEAD OF BY PARAMETER 3,

IF Y IS NOT O, THE THE RECORD IS PRINTED ONLY UP TC (BUT NOT
INCLUDING) THE LEFTMOST [NSTANCE OF THE CHARACTER Y MET IN THE
SCAN DESCRIBED ABOVE.

THIS FEATURE MAY ONLY BF USED WITH NORMAL RECORDS, NOT WITH
HEADERSy FORMAY RECOKDS, TABLF F CONTENTS RECORDS, ETC,

SEERERE PR EREEk Rk kkkdop b SRR AR kR KRk E Sk hkk Rk

PARAMETER 14 (000) SELECTION MCDE,
EEEEERRREEREE R ok ook 4o ok Lk A KRR R R e ok ok

IF THIS PARAMETER IS ZERD THEN THF WHGLE FILE WILL BE LISTED.
IF THIS PARAMETER IS 1 THEN UNLY SELECTED RECORDS WILL BE LISTED,
AS SPECIFIED BY SELECTION CARDS IMMFLIATELY FOLLOWING THE PARAME-
TER CARD.

EACH SET OF CONSECUTIVE RECURDS TD GE LISTED REQUIRES A CARD
GIVING IN COLUMNS 1-5 THE NUMBER OF Y4t FIRST RECORD OF THE SE-
QUENCE AND IN COLUMNS 6-10 THE NUMHER I+ THE LAST RECORD OF THF
SEQUENCE. THUS TO PRINT RECORDS THREE THRUUGH NINE INCLUSIVE WOULD
REQUIRE A SELECTICN CAKRD WlTH CULUMNS 1-1G PUNCHED AS FOLLOWS-

0000300009

IF THE SEQUENCE CONSISTS OF ONLY ONE KECURD THEN UNLY COLUMNS
1-5 NEED TO BE PUNCHEDs AND COLUMNS 6-1C MAY HBE LLFT BLANK.

AS MANY SUCH SEQUENCES AS DFSIRED MAY BE SELECTED, AND THFY
MAY BE IN ANY ORDER. THE SEQUENCES wilIll 8t LISTED UNE AFTER THE
OTHER IN THE SAME ORDER AS THEIR SELECTION CARDS, REGARDLESS 0OF
THEIR ORDER ON THE INPUT TAPE.

THE SET OF SELECTIUN CARDS MUST BE FOLLUWED BY A CARL PUNCHED
99999 IN COLUMNS 1-5 TO TERMINATE THE LISTING OF THE CURRENT FILE,

Wkl Gk g o 2 e ok g ok ol o o e o ko e e o Xk ok ook ol o e 3ol ool ok o ek e e ek

PARAMETER 15 (009) CHARACTER POSITION OF LINE NUMBEFR.
EEEACE PSS RREE R SRR RER O RR AR AR IR KGR ER AR SRR E AR R RPN

THIS PARAMETER SPECIFIES THE CHARACTER POSITION IN WHICH THE
LEAST SIGNIFICANT DIGIT OF THE LINE NUMBER IS TO BE PRINTED, [F
THIS PARAMETER IS SET TO 2ZERO, NU LINE NUMBER WILL BE PRINTFD,
THE SEQUENCE OF LINE NUMBERS IS THE SAME AS THAT USED BY THE FEDIT
PROGRAMy NAMELY Colyece
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THE 7094 PRINT PROGRAM. )

PARAMETER CARDS.
PARAMETER 14,

AEEREE R KRR AR KR E SRR R ER TR KT XA SRR E R Rk KR O

PARAMETER 16 (011) LEFT MARGIN FOR HEADINGS.
EEEERP SRR KK ERE S AR SRR KR A RRBRE R R KR ER QR KRk Kk

THIS PARAMETER SPECIFIES THE LEFT MARGIN FOR SEVERAL KINDS OF
LINES SPECIFIED BY FORMAYT CUNTROL CHARACTERS IN POSITION SIX OF
THE FILE RECORD, SUCH AS PAGE HEADINGS, LINES STORED FOR VABLE OF
CONTENTS, ETC.

200 0020 a0 2 o e o e ok e e o0 o ool o ade e o ol ok e ae g e ol e e e e ok R o o ol ok KR K ik ke

PARAMETER 17 (016) AUXILIARY LEFT MAKGIN.
BREEERERRERRRERR SRR BEE R R TR AR AR AR SR RP OB xRk Rl

IF A NEW-LINE CHARACTER (SEt PARAMETER 12) OCCURS AND IS
IMMEDIATELY FOLLOWED BY A COMMA, THEN THIS PARAMETER, RATHER THAN
PARAMETER 3, WILL BE USED TO SET THE LEFT MARGIN OF THE NEXT LINF,

a0 000 a0 200 ak 2 4 ool o ko e ok e ok e a0 o el oo o e ke ok o e ol ok e oo o e A ol e o e

PARAMETER 18 (000) SELECTION CONTROL.
AR S ARk ok ok o R ok Atk g e ol ok ke e ok ek

THIS PARAMETER SPECIFIES THE LEVEL OF SELECTION FOR RECNRDS
WITH AN S IN COLUMN 6 AND A DIGIT IN COLUMN 7, AS EXPLAINED UNDER
FORMAT CONTROL CHARACTERS.

bk rhrRd SRk ox ok kkk Rk dorlor &k ik R R Rk R kR Rk

PARAMETER 19(000) PUNCH CONTROL.
RS R R RRELEXRR R EREREKER EERR R R SRR R KRR E &

THIS PARAMETER GOVERNS THE PUNCHING OF LINES OF TFEXT ON
CARDSe IF IT IS ZERD THEN THE LINES ARE PRINTED AND NOT PUNCHED.
IF IT IS 1| THEN THE LINES ARE PUNCHED AND NOT PRINTED. IF IT IS 2
THEN THE LINES ARE ROTH PRINTED AND PUNCHED. THIS APPLIES TO TEXT
LINES ONLY - SUCH SPECIAL RECORDS AS PAGE HEADINGS, TABLF 0OF
CONTENTS ENTRIES, ETC.s ARE ALWAYS PRINTED AND NEVER PUNCHHD,
REGARDLESS OF THE SETTING OF THIS PARAMETER.

REMEMBER THAT A PUNCHED CARD ONLY HAS BO CULUMNS, SO THAT IF
PARAMETER & 1S GREATER THAN 80 THEN INFORMATION WILL BE LOST FROM
THE RIGHT END OF THE LINE,

P It Y32 SRR R SR R 22 22 20 2 P2 Rt 2Ll

FORMAT CONTROL CHARACTER.
T T J YT RS PRI S L T R L L R E R AR SRt A I DR Al

THE FIRST FIVE CHARACTERS DF EACH RECDRD ARE THE RECNPD
NUMBER. CHARACTYERS 6 AND 7 ARE NURMALLY LEFT BLANK.

CHARACTERS 6 AND 7 MAY BE USED FOR FORMAT CONTRCL IN ANY (IF
THE FOLLOWING WAYS, PROVIDING PARAMETER 7 IS A ONE. [F PARAMETER
T IS ZERD THEN EACH RECORD IS PRINTED AS IS AND THE FORMAT CuNTROL
IS IGNURED.
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THE 7094 PRINT PROGRAM, Y
FORMAT CONTROL CHARACTERS.
HEADER RECNRD.

EEERRRRREH AR SR AR RN R R GRR A B RN BB MR KRRk E

HEADER RECORD.
EREHRRRERE KRB SRR ERREE R R AR AR RS R SRR RS RS ER R Rk

THE PRINT PROGRAM WILL STORE UP TO 10 LINES OF PAGE HEADING
INFORMATIONy TO Bt PRINTED AT THE TOP OF EACH PAGE. THESE LINES
HAVE INDEXES (FOR PURPUSES OF THIS DISCUSSION) Os 1y eses 9 FROM
TOP TO BOTTYOM,

EACH HEADER LINE MAY Bt STORED FOR LATER USE BY MEANS OF A
RECORD WITH *H' IN COLUMN 6 AND THE LINE INDEX I (=0¢lseese9) IN
COLUMN 7. CHARACTERS 8<END OF THIS RECORD ARE STORED AS THE I-TH
HEADING LINE AND ALL HEADING LINFS WITH LARGER INDEXES ARE ERASFD,
A BLANK IN COLUMN T IS INTERPRETED AS ZEROQ.

AN ASTERISK IN COLUMN 6 STORES A NEW HEADtR LINE AND ERASES
THE FOLLUWING LINES JUST AS AN 'H' IN COLUMN 6 DOES. BUT IN ADDI-
TIONe THE ASTERISK FORCES A NEW PAGE FORTHWITH ALSO.

EACH HEADER LINE IS PRINTED AS {1 STANDS, WITH THE CHARACTER
IN COLUMN 8 OF THE HEADER RECORD APPEARING ON THE PRINTED PAGF IN
THE POSITION SPECIFIED BY PARAMETEK 16. A PRINTER LINE CAN CONTAIN
AT MOST 131 CHARACTERS, SO IF THE HEADER RECURD IS TOO LONG NOT
ALL OF IT WILL BE PRINTED. ALSO THE PAGE NUMBER IS WRITTEN OVER
THE FIRST HEADER LINE (THE ONE WITH INDEX 0) WIiH ITS LEAST SIGNI-
FICANT DIGIT AV THE LOCATION SPECIFIED BY PARAMETER 4, IT IS USUAL
TO KEEP HEADERS SHORT ENOUGH TO FIT WITHIN THE MARGINS YOQU EXPECT
TO USE. :

THE STOP AND NFW LINE CHARACTERS SPECIFIED BY PARAMETER 1?2
ARE IGNORED IN HEADER LINES.

THE *H®* AND '#' [N COLUMN 6y LIKE THE UTHER FURMAT CONTROL
CHARACTERSy HAVE NO EFFECY IF PARAMETER 7 IS ZERO.
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NEW PAGE NUMBER.
SRR EERE LR ER AT R EEERRERERERR R KRRk Rk &k

PAGES ARE USUALLY NUMEERED CONSECUTIVELY, STARTING AT |.

IF COLUMN 6 IS AN N AND CTOLUMNS 8-<10 CONTAIN A THREE-DIGIY
DECIMAL NUMBERy THEN A NEW PAGE NUMBERING SEQUENCE, BREGINNING AT
THAT NUMBER, WILL BE BEGUN AT THE TOP OF THE NEXT PAGE.
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FORMAT CHANGE RECORD.
CEEENESR RSk kR Rk RRE kR kR kR Rk koo ok %

IF CHARACTER 6 IS AN F AND PARAMETER 7 IS NNF, THEN THIS
"RECORD IS NUT PRINTEL, BUT RATHER IS UStD TO CHANGE THE VALUES OF
THE PARAMETERS. THE NEW PARAMETERS ARE SPECIFIED EXACTLY AS N £
PARAMETER CARDy CHARACTER & UF THIS RECORD CORRESPONDING TO CHOLUMN
ONE OF THE PARAMETER CARD.

IF PARAMETER 7 IS ZERO AT THE TIME THIS RECURD IS REAND THEN
THE FORMAT CONTROL CHARACTER *F' IS IGNOREDy THE RECNR) IS
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THE 7094 PRINT PRUGRAM, R
FORMAT CONTROL CHARACTERS,
FORMAT CHANGE RECORD.

PRINTED: AND PARAMETERS ARE NOT CHANGED. HENCE PARAMETER 7 CANNDT
BE CHANGED FROM ZERQO BY THIS MEANS, A PARAMETER CARO BEING USED
INSTEAD.

SERREERSERERE A IR R A AR ARNERERR R SRR SRS RESE S LSRR S
CONTENTS RECORD
ERRESRASEESHRRREREEARER A SR RR SRR A AL ERE SR AESEBES LSS

IF CHARACTER 6 IS A C AND PARAMETER 7 IS ONEy THEN THIS
RECORD IS NOT PRINTED AT THIS POINT IN THE TEXT, BUT IS STORED AS
A TABLE UOF CONTENTS ENTRY, WITH THE NUMBER DF THE CURRENT PAGE
INSERTED AT ITS RIGHT, A PLUS-ZERO CHARACTER MUST NOT RE USED IN A
CONTENTS RECORDy SINCE THIS CHARACTER IS USED IN A SPECIAL wAY BY
THE STORAGE ROUTINE. THE STOP AND NEW-LINE CHARACTERS (SEF PARAME-
TER 12) ARE IGNOURED. AT MQOST 130 CHARACTERS (STARTING AT CHARACTER
POSITION 8 OF THE TAPE RECORD) WILL Rt STOUORED.

IF A CONTENTS ENTRY REQUIRES MURE THAN ONE LINE (TO LET THf
RIGHT MARGIN MATCH THAT OF THE MAIN LISTING) THE CONTINUATION CARD
DESCRIBED BELOW MAY BE USED FOR SECUND AND FOLLOWING LINES.

EACH CONTENTS ENTRY WILL HAVE ITS LEFT MARGIN DEVERMINED RY
THE VALUE OF PARAMETER 16 AT THE TIME THE ENTRY IS MET IN THE
FILE. BUT THE RIGHT MARGIN OF THE TABLEt OF CONTENTS IS DETERMINED
BY THE VALUE OF PARAMETER 4 AT THE END NF THE FILE.
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CONTINUATION RECORD.
EEEREFEERRRERE AR XX RF SRRk SRR A SRR ERREOR R AR kR R TR Rk K

IF CHARACYER &6 IS A D AN PARAMETER 7 [S ONEy THEN THIS
RECORD IS NOT PRINTEU, BUT RATHER IS STORED AS A TABLE (F CONTENTS
ENTRY IN THE SAME FORMAT AS THE CONTENTS RICORD, EXCEPYT THAT THt
PAGE NUMBER IS OMITTED.

THIS FEATURE MAY BE USED TU PROVIDE A TITLE FOR THE TABLE-OF-
CONTENTS PAGE AND TO PROVIDE FOR THISE CONTENTS ENTRIES WHICH
REQUIRE MORE THAN ONE LINE.
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ELIMINATION OF RECORD,
HEEREREERR RO R SRR GG SRR R R RE R Rk RS

IF COLUMN 6 IS AN E ANU PARAMETER 7 IS NUT ZERO, THEN THIS
RECORD WILL BE COMPLETELY [IGNORED BY THE PRINT PROGRAM. THIS
FEATURE PERMITS THE INCLUSION OF SIGNAL RECORDS OF VARINUS KTNDS
(FOR THE USE OF OTHER PROGRAMS) WITHOUT INTERFERING WITH THF
PRINTED OUTPUT.
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FORMAT CONTRUL CHAIFACTERS.
SELECTION TR Ul e
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IF  PARAMETER 7 IS NOT ZERD AND A RECORD HAS AN S IN COLUMN &
AND A DIGIT IN COLUMN T THEN THAT NIGIT IS COMPAREM™ WITH THE VALUE
OF PARAMETER 18. THE RECORD IS PRINTED IF THE DIG" IN COLUMN 7 IS
L.LESS THAN OR EQUAL TO PARAMETER 18, OVTHERWISE IT IS IGNORED.
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NEW PAGE WARNING.
RERERR SRR AEBRERBRRERERERABIDREAR ke RRhESRRERRRRE &R

IF CHARACTER 6 IS A DIGIT THEN THE ONE OR TwO DIGIT NUMBER N
It (HARACTERS 6-7 IS WUSED AS A PAGE-END WARNINGe THE PRESENT
wECURD  WJILL START A NEW PAGE UNLESS THE PKESENT PAGE HAS ROOM FOR
AT LEAST N MORE PRINTER LINES (COUNTING THE FIRST LINE OF THIS
wECHRD AS  THE FIRST OF THE N LINES, AND COUNTING ANY ALANK LINES
THAYT MAY BE CALLED FOR.?

THIS MAY HBE USED WHENEVER IT IS UNDESIRABLF (BECAUSE NF A
1AULCy PARAGRAPH HEADING, EYC.) TO BREAK A PAGE IN THE MIDDLE OF
Thi: N LINES [INVOLVED. ALSUy IF N 1S GREATER THAN PARAMETER d,
THIS FEATURE PERMITS FORCING A NEw PAGE wITHOUT CHANGING THE PAGE
HEADINGS.
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USE SECOND LINE MARGIN.
Y TR R LR SRR A TS R A 2SR EE S PR AR R 2L R RS L L 22

IF CHARACTER 6 IS AN L THEN THE FIRSY LINE OF THIS RECNR) IS
STARTED AT THE LEFT MARGIN SPECIFIED BY PARAMETFR 3 INSTEAD OF
THAT SET BY PARAMETER 2, THE OTHER LINES OF THE RECORD, IF ANY,
WILL BE SET BY PARAMETER 3, AS USUAL.

THIS IS CONVENIENT WHEN SINGLE LINES ARE DISPLAYED IN RUNNING
TEXT, AND THE LINE FOLLOWING THE OISPLAYED LINE IS YO BE TREATED
LIKE AN INTERNAL LINE OF THE PARAGRAPH.
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NON-PRINTING CHARACTER,
BERRRREE KRR RE RS REREF R X RAR ARG R EERBRE KRG KR SRR G d & h

THE SEMICOLONy PUNCHED 11-6=-8 (ON A CARD, IS A NON-PRINTING
CHARACTER WHICH CAN HE USED IN SEVERAL WAYS,

FOR EXAMPLF, IF A BLANK LINE IS DESIRED BEYWEEN TWT RECIRDS
WHEN PARAMETER 5 IS SET YO ZERU, ONE MAY OF COURSE CHANGF PARAMC-
TER 5 TO 1 BY A FORMAT CHANGE RECORD AND THEN CHANGE [T BACK
LATER. BUT IT IS FEASIER TN INSERYT A RECORO CONTAINING ONLY A
SEMICOLON IN COLUMN 84 SINCE SUCH A RECORD PRINTS A RBLANK LINE.

ALSOs IF THE RIGHT MARGIN IS BREING JUSTIFIFD (PARAMETER |1
EQUAL TO 1) AND VYOU WANT TO AVOID THE INSERTICGN NF JUSTIFYING
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ES AT ANY POINT IN THE LINF, YOU MAY USE A SEMICOLCN INSTFAD
SPACE AT THAY POINT.

IF THE TEXT OF A RECORD ENDS WITH A DOLLAR SIGN, THIS DULLAR
MAY BE FOLLOWED WITH A SEMICOLON TO PREVENT CUNFUSING IT WITH
TERMINAL DOLLAR SIGN INSERTED AUTJOMATICALLY BY THE EDIT PRO-

RARRRRREB A RRERSRERRRER RS R AN RS R R kR AR R Rk k&
HYPHENATIQON RULES.
EXERRRER SR AR ERRE B H LRI RRBRRERES AR IRV ERRE KRS E & &8

THE RULES FOR BREAKING WORDS AT THE END OF A LINE (WHEN
\WMETER 7 IS EQUAL TO 1) MAY BE SUMMARIZED AS FNLLOWS.

RULE 1. IF A SPACE, VIRGULE OR HYPHEN LIES WITHIN SIX CHARAC-
TERS OF THE RIGHY MARGIN THEN THE LINE IS BROKEN IMMEDIA~
TELY FOLLOWING THAT SPACE, VIRGULE OR HYPHEN, AND NO
ADDITIONAL HYPHEN IS INSERTED.

RULE 2. THE PARY-WORD CARRIED OVER TO THE NEXT LINF MUST
CONTAIN AT LEAST (ONE VOWEL OTHER THAN A FINAL E OR THE
WORD ENDINGS -ESy ~ED.

RULE 3« THE PART-WORD CARRIED NVER TO THE NEXT LINE NEVER
BEGINS WITH A VOWEL,

RULE 4. THE PART-WORD CARREED OVER TO THE NEXT LINE NEVER
STARTS WITH A DOUBLED CONSONANT,

RULE 5. THE LINE BREAK NEVER QOCCURS BETWEEN THE TWO LETTERS
OF THE FOLLOWING SPECIAL PAIRS~ CHy GHy PHy, SH, TH, WH,
OMQ VU“EL + N' VDwEL + Rc BR’ CR' DR' FR' GR. PR' TR' HRQ

RULE 6. THE PART-WORD PRECEDING THE BREAK MUST CONTAIN A
VOWEL .

THESE RULES USUALLY PROVIDE ACCEPTABLE WORD BREAKS. AN OCCA-

INAL  VERY BAD BREAK CAN BE AVOIDED BY EDITING A HYPHEN INTO THE
\D INVGLVED TO FCRCE THE BREAK WHERE YOU WANT 1T,

222 a 3322 2 2 AL R A2 R SRR AR ISR 2T ST

TAPE DESIGNATION
REREERRERFRRERE SRR SRR e R RN KRN AR A RNk

THE PRINT PROGRAM EXPECTS ITS [INPUT TAPE FILE TO BE UN-
JCKED ON SYSTEM TAPE UNIT SYSBR6. IF THIS IS NOT WHAT YOU IN-
NDy THEN THE PARAMETER CARDS SHOULD BE PRECEDED BY A TAPE DESIG~
TION CARD WITH THE CORRECT SYSTEM NAME SYSXZN IN COLUMNS 1-6 FOR

UNBLOCKED TAPE, OR THAT NAME PRECEDED BY A MINUS SIGN IN CD-
MNS 1-7 FOR A BLOCKED TAPE.

LA P32 RS2SR R RS RSS2 22 22 22 ST R R 2222 XY R Y T

USAGE OF THE SYSTEM
EERIRERESE S ERRRARRERERRRR AR RKBEREN UL RERORRR XS R RS Gk

IN GENERAL, ONE OF THE MAIN PROBLEMS ASSOCIATED WITH USING
INPUTERSe ESPECTIALLY ON A LARGE SCALE AS AT QUR INSTALLATION, IS
E TIME LAPSE BETWEEN SUBMITTING A JOB YO BE RUN AND RECEIVING
{€ RESULTSe THUSs IT IS DESIRABLE TU DO AS MUCH ODURING UNE ACCESS
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TO THE COMPUTER AS P0O3SinLE. TO ACCOMPLISH THIS END, THE INFORMA-
TION PACKAGE 1IPS) I3 DESIGNED SO THAT AMY 0B ALt OF TUE DAOCAAMS
BELONGING ¥O IT MAY HE RUN DURING ONE TIMF ON THE COMPUTER, IN ANY
ORDER DETERMINED BY THE USER AND AS MANY TIMES AS NEEDED.

IT IS IMPDRTANT THAT THE USER BE FAMILIAR WIVTH THE GENERAL
DECK SETUP FOR IPS AND UNDERSTAND THE NECESSARY CONTROL CARDS FOR
THE SYSTEM. A MORE GENERAL DISCUSSIDN WILL BE FOUND IN BCC-351,
WHICH DESCRIBES THE INFORMATION PACKAGE (0OF WHICH YHE PRINT PRO-
GRAM 1S ONLY ONE PIECE) AS A UNIT,

FIRST IT IS NECESSARY TO IDENTIFY YOURSELF TO THE SYSTEM AND
PROVIDE CERTAIN BOOKEEP ING INFORMATION. THIS IS ACCOMPLISHED WITH
THE *JOB' CARD PUNCHED AS FOLLOWS.

coL. 1 = THE PUNCHES 74849
COLS«. 8-10 - THE WORD *JOB°*
COLS. 16— -~ JNB NUMBER,P,YOUR NAME,ESTIMATED TIME IN HUN-

DREDTHS OF HDOURS1$999999,999999

NEXT THE SYSTEM MUSTY BE TOLD WHICH TAPE DRIVES (OR AUXILIARY
STURAGE MEDIUM) ARE TO BE USED AND THE OPERATOR INFORMED OF WHAT
FILES TO BE MOUNTED. THIS IS ACCOMPLISHED BY THE 'ASSIGN® CARD
{FOR EACH TAPE USED) AS FOLLOWS

CoL. 1 = THE PUNCHES 7,849

COLSe 8-13 - THE WORD YASSIGN®

COLS. 16-24 — THE STRING *CK=SYSXIN® WHERE CK IS THE PHYSICAL
UNIT YO BE USED AND SYSXZN IS THE SYMBOLIC NAME
REFERENCED BY THE PROGRAM,

COLS. 26— ~ COMMENTS TO THE OPERATOR SUCH AS TAPE TO MOUNT,

THE USER SHOULD CHECK WITH THE PERSON TO WHOM HE SUBMITS MIS
JOB TO BE SURE THAT THE PHYSICAL HARDWARE {SUCH AS TAPE DRIVES)
WHICH HE IS REQUESTING IS AVAILABLEt.

NOW 1T IS TIME TO GET IPS INTC THE MACHINt. THE FOLLOWING
CARDy, CALLED AN °*LBRL' CARD, ACCOMPLISHES THIS.

CoL. 1 — THE PUNCHES 7,8
COLS. 8-11 ~ THE WORD °*LBRL?
COLS. 16-21 - THE WORD P'INPACK® (FOR INFORMATION PACKAGE)

THE SUB-PROGRAMS, EDIT AND PRINT, ARE EACH ORTAINEND ’Y /
SINGLE °*LBRL®' CARD. NAMELY,

COL. 1 ~ THE PUNCHES 7,8
COLS. 8-11 - THE WORD *LARRL'
COLS. 16~ — THE WORD *EDIT®* QR *PRINTY DEPENDING CN THE

PROGRAM NEEDED.

FOLLOWING THIS CARD MUST BE THE CARD DECK SPECIFYING INPUTS
FOR THAT PROGRAM, ,

ASSUME, FOR EXAMPLE, THAT YOU WANT TO PRINT A FILE OF BLUCKED
RECURDS FRUM TAPE WUMBER 100, UN THE USUAL PHYSICAL UNIT AS, wITH
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THE USUAL DESIGNATION SYSBR6. ASSUME FURTHER THAT THE FILE CON-
TAINS ITS 0OmN €ORMAT RECORDS, CATEPT rOR PARAMETER Ty WHICH MUST
BE SET TD OCLl BY A PARAMETER CARD. ASSUME THAT YOUR NAME iS *D0E*
AND YOUR JOB NUMBER IS 1023.

THEN THE FOLLOWING DECK SETUP WOULD Bf REQUIRED.

789 Jas 10234P4D0E420,999999,999999

78¢ ASSIGN AS5=SYSBR6 TAPE NO. 100 IS INPUT

78 LBRL INPACK CALL INFORMATION PACKAGE
78 LBRL PRINT CALL PRINT PROGRAM
-SYSBRé6 TAPE DESIGNATION

07001 PARAMETER CAROD
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