
Technical Report

AD 640 120

MECHANIZATION STUDY

OF THE REFERENCE LIBRARY

JOHNS HOPKINS UNIVERSITY

APPLIED PHYSICS LABORATORY

Best Available C0py



Aill 11 ,'T -A C

The Applied Physics Laboratory (APL) Reference Library uses

IBM 7094 and 7040 computers to produce a quarterly list of serials

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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,Mvichanization atf the Central I habo ",,t iv I.ibra rv (ir'oup (CIA.O) at

th, Applied Physic. I.aboratory (API,) involyes iourn al holdings. docti-

in cot accessions lists, an SI)I listing, coniprehen.sive s•arches, infor'-

imition retrieval. and the production of* i nlini.n list of serial.s Using t he

II 1M 1401 and 7094 computers. Plans call for a storage and retrieval

sy,,stem for the graphics collection and ,i hook catalog. Iratnslations

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

The CLB consists of a Reference I.ibrary which services staff

members with books, periodicals, and reference materials, and a

Document Library, which provides staff memtubers with unpublished

literature--reports, specifications, visual aids, military handbooks,

maps, and the like. In addition, there is a Translations and Bibliog-

raphy Service as a staff function to the Librarian, who is also the

CLB Group Supervisor. (For organization of the CLB. see Appen-

dix A. )

The broad division of library services at API, into Document

and Reference Libraries is prompted mainly by security reasons.

The Reference Library has no security classified documents and,
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herefore, is re•,dily accessible to staff and visitors alike. The' I)ocu-

nent Library, on the other hand, has large holdings of' classified ma-

erial, and it is physically located apart from the Reference ILibrat-.v

n a security closed area.

The Reference Library contains a total of 25, 000 books, with an

mn•ual increase of 2, 500 items. Periodical subscriptions number 750:

here are 15, 000 bound volumes. The Document Library coilection

-onsists of 140, 000 classified and unclassified reports. The APL in-

ormation retrieval system is comprised of 18, 000 rep-'rts, with an

innual increase of approximately 8, 000.

Users are provided accessions lists, an SDI program, and

:eroxed copies of journal articles. In addition, they may request

iterature searches, bibliographies, abstracts, and translations.

3sers, in most instances, visit the Reference Library but request

rom the Document Library through the preprinted request forms or

he telephone.

Principal 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

ortractors and other scientific and technical libraries in the area.
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II. MECHtAN1ZATION

1. CHRONOLOGY

Documents were entered on the 1401 computer system beginning

in March 1963. Also in 1963, the Laboratory acquired the IIM 70!)4

computer. Conversion of the information retrieval system from Ilie

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 thit.

the first listing was made in October. Also in the fall, the graphics

collection became the responsibility of the D)ocument Library, and

development of a system to handle this collection began.

Beginning in January 1966, DoD, 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.
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The H c'foene~ 'i briM1 y 11,1S, 1.0 the pr'esenit tiIc 1 l im it ed its9

n'Ited, acti vitics to serial ho]ldings3, an exciton bibliogr'aphy, a

I at ions coil eelioii, '~1( 'I 1.1st of Sci ciiiific -Te'chn ieil J1ournal

3and Hlb)dings inl the Wa ishinigloni- Baltim-orec A ren. The quart erly

Fserial ho]lding', is issued and routecd to ANI stiff meumber's from)

ter tUipc. The Lis ~.. ........... is produced irrCgiil any, withi

;,sist onceý and cooperition of parnic ipil lg libraries wvho provide,

ciedc worksheets, pulnched c aids, editing, anld c oirccti onl; for

respective journ.l holdings. In reCturn for their' assistone e,

ipating li1)av~ics receive a copy of the updated LI..st whenl it isý

hod. The primary objective of this activity is to impirove the,

ility of the Reference Library to serve the scientificý staff nicm-

)f APL.

(1) InputJ. rocedures for NlIstcr Serial Tape

1. Using the worksheet (.gee Appendlix 11-1), the perlodi-

cal, title., Library's codle, and holdings (volumec and yefir)

arc r1'eorcled for eaich title. Cross-references arc in-.

cluded for titles that have, e hnged.
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9
2. Worksheets are then forwnrded to the kcvyptnch

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 ILibrary

for editing.

3. The printout is checked, and correction cards are

keypunched and sent to the Computer Center for addition

to the Master Serials Tape.

(2) Outputs

C 1. Journal Titles and Holdings, APL Reference Librm

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, sec Appendix B-2.)
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2. Union List of Scientific wnd Technical .Journol Titles
and Holdings in the Washington-Baltimore Ai(..

ls.ued irre•gularly, this publication ..... .. pro..

vides titles and holdings for some 14 libraries in the

Washington-Baltimore area. It is printed from the Mister'

Serials Tape in the same format as the APL Reference

Library listing. Alphabetic codes (limited to four le(tters)

have been assigned various participating libraries, and th(

code precedes the holdings for that particular Library.

(See Appendix 13-3 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.

-6-



C
(1 ) Daily Processes (See Figure 1)

1. Documents are rovoivPrl frnmn Trhnincal Pr,:Ž:i:.

Prepunched accession numbe-r cprds and r1asgifie>.I ion

cards Lre 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) classified 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-i) is pre-

C' 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

COSATI 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 pnr'-

ticular report. Subject headings for the manual card cata-

log are then assigned. Finally, the cataloger dates and in

initials the preliminary input form.

-7-
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3. The documents and forms are passed to the (.'taloget

r,•n , n cihlo r-, t'n he D,-c,-,,1-.1 ,,. Ac..... . ns "un..11_ .: , i 1" •
- - - - - --... .. .-- *•. *',,'-.IL.i• t.*,,,kej. ,•ii J..U.JJAl Liii. di LIII.

pnoint, the Accessions Bulletin heading is assigned, and th11

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 (lay, the daily

accumulation of keypunched cards and the cards themselves

are received from the Computer Center each morning.

The listing is proofread by catalogers for content, spelling,

-9-



program signals (e. g. , asterisks for line breaks), de-

scriptors, and IDocument Accessions Bulletin (lAB)

headings,

6. The proofread listing and keypunched cards are

forwarded to keypunch operators. Corrected cards are

punched. Cards are then filed and held for input to inag-

netic tape.

(2) Biweekly 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 compared 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. )

-10-
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This set of jobs is put on the c(omputer as one run, The

output received is a preliminary work tape, a 100-

character-per-line printout (see Appendix C-2), and in

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 n

permits the editor to locate the character number on the

tape without tediously counting each character across the

line wo 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.

For correction of descriptors, a simpler 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.

-12-



2. The list of nonstandard descriptors is ('hceked 5.-

the catalogrs for misspellings, incorrect terms, and new

words. The list is then given to the keypunch opý,rators,

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 additiopls to tVe 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 Edit

program and are taken to the Computer Center along with

the work tape. The preliminary work tape is then cor-

rected. Output is a corrected work tape and a printout of'

the records in which corrections occurred.

-13-
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6. The corrected work tape is now ready for SI)I search,

DAB search, and merging with the Master File.

} Information Retrieval System Output (See Figure 3)

1. 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 cut 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 member of the

IRS staff, the SDI results are circulated about two weeks

prior' to the circulation of the Document Accessions l3ulle-

tin.

-4
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2. I)ocument Accessions Bulletin

The I)AB is arranged by APL/IRS-modifiecl COSI•Y!

subject headings. (See Appendix C-3 for sample. ) To ob-

tain a tape with the records in subject heading order, a

search is madc 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 are

made. The corrected DAB tape is then formated, and the

table of contents is created by a special formating program

and then pr*inted 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-



C

(4) Comp.,ehensive Literature 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 programr

coding sheet, and resulting punched card, respectively, Seý,

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

The search is combined with the Search Program, and

C Master File tapes are taken to the Computer Center at the en

of the day. Computer runs are made at night. Output is reci

the next morning. The output is in three parts: (1) a list of

searches (see Appendix C-9) and search question (see Appenc

C-10), (2) a list giving number of hits per question (see App

dix C- 1), and (3) a printout of records satisfying each sear(

(see Appendix C- 12). The printout is cut to page size, eachI

is stamped with the appropriate classification, and the reque.

is bound and either distributed to the cequester by the interof

mail system or hand-carried if the cataloger wishes to discu

the results with the requester.

- 17-
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(5) 20-Year Index of APL. Reorts

the cards are keypunched and li."tings are edited, te rv',-,.Or,,

will be put on tape and a cumulative index will be print ed 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 conta.in full biblio-

graphic descriptions of the reports and will include abstracts.

(6) Other Applications of the APuI/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 FOtRTIAN.

4. ACTIVITIES BEING PLANNED OR DEVELOPED FOR
MECHANIZATION- -REFERENCE LIBRARY

(1) Book Catalog

Experiments are being conducted to determine format for

the book catalog. The Reference Library book catalog will (-on-

tain some 30, 000 items. It will consist of an author, subject,

and title catalog. The first volume will be supplemenfed monthly.

-19-



Each monthly supplement will bo cumulative; thAt is, the FebtrlI-

ary supplement will include January's, March's will include ho,• h

January's and February's, etc. Plans call for a book catalog in

each office in which technical personnel are assigned. Discsarl-

ing the card catalog 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

-20-



on report number, accession number, journal of public-tion. : o.

Translatikns are being continually added.

5. A C T. IV'I T IES ABERING PLTA ATNT-r, T- J~ 1' E, Ikf;l

MEC HANIZATION- -DOCUMENT LIBRARY

(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 now 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 are mirke(l

with X's by the Document Library 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-



whethler 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. Each originator will receive copies of the punched

cards, and there will be copies in the Document Library for threc

or four subjects 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-



I11. PROGRAM SYSTEM DATA

The APL repertoire of programs has been designated the In-

formation Processing System (IPS). It consists of programs writtcn

for the IBM 7094 computer which are run under the APLSOS monitor

system. The main emphasis in IPS is on the processing of nonnumeri-

cal data.

The IPS consists of five programs. Three of the programs are

written in machine language: Search, Sort, and Manipulator. The two

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

guage.

1. 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 characterr, of each record are decimral 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 restrictioris imposed on the use of allowable char-

acters. The virgule (M) 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 assime atny file

format desired, However, if such programs produce a file to be used

by the other programs, they must confor'm to the above format.

2. 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.

-25-



(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 each

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 TH-IAN OR EQUAL TO ($G), NUMERICAL ($n), and

SELECTIVE NUMERICAL ($1, 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 desired

and nested to any depth. For example, the simple request

$O$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.

-26-



The output is one file tape, in standard file format, con-

taining each request followed immediately by those records

which ratisfy that request. A listing of the search requests is

also pr'ovided plus a summary table indicating--for each 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 datai

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, etc. One of the

-27-



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

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

4th, as only the maximum length is required to be known. The

to be sorted on may be any length and may begin at any posi-

i in an item. However, it must be the same length in each

n and must begin at the same position.

Manipulator

The Manipulator language is an IPS language designed,

ically, for the manipulation of strings of characters. The

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 output 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

:w 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 ,,onverted automatically
to other characters.

Character String Scanning- -for categories of charac
-erb ab well ab b•ring: u c1har'acie,', buth icrý. and

right.

String Comparison--both character and bit strings.

Numerical Operations- -basic numerical operationa
on converted data as well as some functions Ai. e.
sine, cusine).

Automatic Loop Control.

The Manipulator program and language are explained in

detail in Applied Physics Laboratory documents BCC-340 and

4: BCC-375.

(4) Edit

The Edit 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 chani

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 file,

may be merged 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 by the Edit Program are:

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

Replacement of a string of characters cortained in
certain bounds, where the bounds may be specified
as strings of characters or, character position in an
item.

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 any collection of subsets of a file in a variety

of formats as specified by the user. The program accepts as

input a file containing the information to be printed plus format

parameter cards which, together with the two format control

characters in pnsition 6-7 of each record, specify the fornmat.

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 inclided

for each format, Only parameters which are to be changed from

their values 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 bc* 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 ench ii.em and for all other lines.

For example, indented )r 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

1. EQUIPMENT

The information retrieval system and its associated operationrF

utilize System 1 of the Laboratory. System 1 is depicted in Figure 5.

1403.31

EF17436 IU CE A

CH.C C.B
790 790972.@_ r--729.5

IZ0 2 7631.4 7631.4 1312729.5

API Sytei

1074 1074729-7904.2 !729.5"

1'4034 04 .3 o- 729.5
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IBM 7094 This system is used on line for the updating of
the master file and processing of reference
searches.

7•Q4 lI/lr.A 1 73" corc) ..... .. .

711 card reader
716 printer

10 729 Mod 5 tape units; 4 shared with 7040
7607 data channel (for reader, printer, tapes)
7617 data channel control

2 7909 data channel (for disk storage)
2 1301 Mod 2 disk storage; shared with 7040
2 7631 Mod 4 file control; shared with 7040

IBM 7040 This system is used for card-to-tape conversions
and preparation of printouts in support of the 7094.

7040 (7106 processing unit)
4 729 Mod 5 tape units; shared with 7094

7904 Mod 2 data channel (for disk storage)
2 1301 Mod 2 disk storage; shared with 7094
2 7631 Mod 4 file control; shared with 7094

7904 Mod 1 data channel (for tape units)
1414 Mod 7 input/output synchronizer (for tape units)
1402 card reader/punch

2 1403 Mod 3 printer
2 1414 Mod 4 and Mod 8 input/output synchronizers

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

cludes the following:

3 IBM 026 printing keypunch (leased)
1 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 question

10 minutes to write the question and keypunch it.

-34-



B1I B LI OG R A P IIY

Manipulator Program, M. L. Douglas, J. E. Peebles, and I1 P. llch.
Applied Physics Laboratory document BCC-340, 18 June 1905,
Applied Physics Laboratory, Silver Spring, Maryland.

7094 Edit Program, R. P. Rich, Applied Physics Laboratory document
BCC-345, 28 October 1965, Applied Physics Laboratory, Silver
Spring, Maryland,

Information Processing System, J. E. Peebles, Applied Physics
Laboratory document BCC-351, 13 October 1965, Applied Physics
Laboratory, Silver Spring, Maryland,

7094 Print Program, R. P. Rich, Applied Physics Laboratory docu-
ment BCC-352, 27 October 1965, Applied Physics Laboratory,
Silver Spring, Maryland.

7094 Search Program-.7094 Sort Program. J. E. Peebles, Applied
Physics Laboratory document BCC-359, 6 October 1965, Applied
Physics Laboratory, Silver Spring, Maryland.

Manipulator Primer, R. P. Rich, Applied Physics Laboratory docu-
ment BCC-375, 27 September 1965, Applied Physics Laboratory,
Silver Spring, Maryland.

The Applications of Computers to the APL Storage and Retrieval Sys-
tem, F. L. Kennedy and M. E. Brown, Applied Physics Labora-
tory document TG-669, March 1965, Applied Physics Laboratory,
Silver Spring, Maryland.

-35-



APPENDIX A

ORGANIZATION CHART OF THE CENTRAL LABORATORY
LIBRARY GROUP

~rn.



CLB Translations
(Central I JTran__at__nIand
Laboratory Bibliographies
Library Group) F (3 people)

Reference Document
Library Library
(II people: (15 people:
3 professional, 6 professional,
8 nonprofessional) 9 nonprofessional)

" ---- -- `- -- --i•

Reader's Technical Technical Information

Service Processing Processing SymtIe

Ordering and Indexing
processi ng

Input to computer

Manual card file SDI
maintenance Comprehensive

searches

Applied Physics Laboratory Technical Library



APPENDIX B

REFERENCE LIBRARY PROCESSING

j.



FH'1'I'VI'1'VI"KI- F-I- - - I - T - - VIZ 17r4111 �

- jtij�.. .�_ _ _

- -- _ I
I- �
U
N ___ __

N ____ __

a ___ __

_ _ 1141
3 _ ___ __ ______

N ___ __

S ____

I

S ___ __

3 __ ____

I 1 __ ___

3 __ ___ii _ - - - -- -

a
-3 _ _ _

F j ------- ---------------

Iii
iii -

*� - - - - - - -

Z1�1
- ------

* I
- - - - - - -- -

- -----.--- - ------

U ------------.-------.-.--------------
�Li

4 - -

- - --

U - I



B3.2

A Pt, ieference Library Serials Listing

Sall ple

%GC>::. , R~.'~? C S': *%S 7 ROSPACE. INE[iRING)
- - L7 C195g3)

. .-: " "....s C

N G I.. .. R C- 1-1

S...... 2L ,.,,. ) - 2t i.962)

1"I C: R . C -" N \SY V V U Y F A CS AN'D ASTRONAUTICS)
,-. ,,,L ,ANY 

AUTICS AND ASTRONAUTICS)
S...- .- .,'NAL, JOURN-..L 0,'- A,,',,.OSPACE SCIENCE-S, JET PROPUL-

.*:;." C;'.jA 'j ,OC,;" ., SOC .C"VY JOUN ",:,AL
.2.1 1c,63) '1O DAYE

U .j;A L (;.E PC~ J.,NNS T IU' Y OF ~H r:M ICA L ENGINEERS)
'L I (Z1ýi) - 2 DAYE *

•'\" VERS .ýV i OD4CAL INDEX
L I" YL ) - 1,- (I 5.9 )

,'L 2. L 1C;) 9 29 ( 957).,' C URNT YEAR

N Z, R6 ALD. UDZHAN S.,L 01 S R TR UDYIN STIN UTEA JAT EAfIKI-

•.PL i ~ ("q ,) 'OD ATE

i,:*)' C ',KU,", N:: " 'o A R

•.?L ~ ~~ Ii 0:£5 Y" ~'

•,Y",..IEI•.S:•i"Y .E"-NOGOCAL INDA



Union List of Serials

N;R 1. (1917 - 9 (1925)

A ADE.U A S-1NICA; INSTIT"UTE OF ZOOLOGY, BULLETIN

D 2,`: D-2S SCIENCE-St PARIS, U)IMPTES RENDUS
* .r L 22ýý 1 S7 ) TO0 DATE

N " . 2 2t 6Z... TO DATIE

ACA[)L-'-MY OF'~c::~ JOURNAL
is4 11"i TO DATE

~CADE ':' OF CENS R, GULLETIN, DIVISION CHEMICAL. SCIENCES

APL (19)30) TO O.,:E

AO-ADE4.'-1, OF SCI Fr-,CE-S, USSRI SULLCTlNt G,._UPHYSICS SERIES
APL I (1c;57) YO DA7E

OF SCVNCES, USSR1 BUL2 `-Np PHYSICAL SERIES

'L 13-2O¾0 2 1 ( 19§)' 5 O 7 ~ Y

~c.~~:Y :SCIEi:CES,- USSP7 P-ROCEEDINGS? APPLIED PHYSICS SECTION

APL 112-117 (1.957)

ACAE4YC.: SCIEXCES, USSR, PROCE0DINGS, CHEMISTRY SECTION IDISCOt

118UE (19'; 1. 1 1.c 1

ACAD 0ENoY OF SC IENCE1-S, USSRI PROCEEDINGS, PHYSICAL. CHEMI STRY SECTI C

?L c, 2 70DT

N A D E: A C 1 f
B iA' R 1 1i C195,7) 15 (1958)

A C USY 2A . SOaC -,E 'fY OF L.'SFURCA JOURNAL
A? L c(92 c TO O,1'

AC NA 6Lc, 64A TO DVT3=

3 1 (519)' TO DATE
I\**%R 17 C 19 '. 5 TO DATE

A-CYAEO::::A POLONICA"l
N., (19611)&i YO DATE

;,?L !11 (1961) TO DATE



I

APPENDIX C

DOCUMENT LIBRARY PROCESSING

.- i , , ,. " , ': : -, •- , , . i - 4

• , . '."-"•. . ••;t• . .•. • _'.• .-... . " ' • . • 4.

" . , ' " '""i':• .. " .. , . ,.., ; .. - . -a



A P - w-- "%jrvt4;ir v IUr K IT . ...

APPLIED PHYSiCS IARCATrIOYS. . . . " .. .. .. ., V. MA4 Y 1|164

n Cl U "ýVI NT L I Z; ZA P%
INFORMATION RETRIEVAL SYSTEM

PRELIMINARY INPUT FORM

T:ON** (2)

)ORT AD NoMe. " ()

rHOR PERIOD COVERED

SGES DATE CONTRACT Ne.

R/CT

'TORS

e



Q X~

0 W

- ~ nLa

r 0 4

LA -, 6#
.? A M

' of (L

L. 6. M A*u 6'W

ftN * 4 z -

-I - - 5 at ma

-~ a o z w L,

ui -Cz - 4

U%Q w
ýK to~r~ uL

C,-j QLOb c. L")

V%% r 66 r IO
N *4.F- 2-6

- i'- b

.10 04- . C
Owl J4~

!t ~
CC W ~ h . P

~~~e~ z~C 4 a

aD zC, ;x zW C

- ~ * U W J4
&O do~ 'n 0

P- . o- c um 49-

6ft 04 CC~~-

-w U.

, w%' k.u4 -

kf



Sample

:"'".. ". ... *......., .. ,. S~ . .... ,.• L,'~ ; C .tiL.A J•O D, A uI•,Y, I WH I..

S... .. ::.. . - .:' L •...'....: ' S A , . , J H S O . 3

"., -. ,..,,.N. - "_,)649• BYf T., F, JOHNSTON, 31

" ." : '. ... ... .... . A .CA a SEARCH A.30RATORIES,
.. .,.',. ,, i, . Qa- 3 S.P 64-3 DEC 64,

-".".... ,,:' "," % ,-"''.,r( P2,OPA ATION AND CORROSUON
"•'L........":! ALLOY PLATES 4'0OR 1.4, MG SK INS1 Y

,-,L ,' J.G, KA.U ",N. , PER. COV. 3

c: DZIN: A 1ý D 0 A TA

. . ' ,,.,, -.. ,A.L DIVISION OF UNITED AIRCRAFT CO,-

. C'..�"DZL'O:,, CON,>; CTICUT,. RPT. PWAC-10L9.

•.,,.,,.•P•OGAM GR. JANUARY AND FE-BRUARY-1965.t

,.," 2L 7 195 o• •'•Z -I;- 789

__ , • , ••• ,,. ...w



sample

* .... 7~ACz L42CAATORYp WH TE-

SARC .. 3MTCiS
**,* ~1. Sý:? 64-3 DEC 64,

P.%06. %,OAA~N ANfl CORROSION

PEA .V 3

L* V S'UIN OF UNITED AXRCRAFT.CUR-
* ~ c~.c;;c;.,RPT* PWAC-IO19.

*~~~~~~ - .. J .J.. .ANMARY AND FEBPLMAY i'ý,6'.



THE jOHNS HOPKI.N.S t. V~
APPLIED PHYSICS LABORAfORY

DOCUMENT LIBRARY

INFORMATION RETRIEVAL SYSTEM
SEARCH REQUEST FORM

"E IV,"' IPQU!STO!~~:~~ . . - yAm- EqUESTED:___________

;ROUP: E,0 rIT_ _" DATE REQUIRED:_

LASSIFICATIOI4: C S C-RD S-RD (CIRCLE HIGHEST)

SEARCH REQUEST

.OPIC: L

FIELID.
A. MAJOR: '-.,,

B. RELATED:

SYNONYMS:

SEARCH: DATE:

L.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).

Logic al Operators Magnitude Operators

$A - AND $E - EQUAL

$0 - OR $G - GREATER THAN OR
C EQUAL TO

$N - NOT $L - LESS THAN OR
EQUAL TO

$n - NUMERICAL

$1, J - SELECTIVE NUMERI-
CAL

By combining these operators with the descriptors, searches can

bc 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 accept descriptors individually as uniterms. llowcver,
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if the descriptors are hotrnd together by% h1w F-VQUAI, opera;tor. ýis

ph-i6% in tho zpprvhI t1ho rnmsiter w~illwett.s~dr:~

if they are in the ,tnmf soqmipe. This technique prevents the :'kept-

ance of descriptors used in another context.

As an example, assume that a request is received by the librarian

for information on "Underwater Detection Systems, " Two documents

may have these three descriptors listed on the tape but used in entirely

different contexts. The first document might have the descriptors

/UNDERWATrER /COMMUNICATION/SYSTEM/ .......... /GAS/

DETECTION whereas a second document might have

/UNDER/ DETEC TION/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/ nre combined

in the search by the EQUAL operator as follows:

$A$E / UNDERWATFR /DETECTION$E/DETECTION/SYSTEM/,
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the IBM 7094 will acrent the descriptors only when they are a(tWoaccvit

as in the phrase, "Underwater Detection System.

Another request might be for information on, "High tempcrature

or heat resistant material but no aircraft material." The question

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

$A$A$O$E/ HI /TEMP$E HEAT/ RESISTANT /MATERIA L$N /AIR-

CRAFT/

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

I. "Iligh" and "Temperature" are combined by the EQUAL
Operator.

$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 /TEMP$E / HEAT/ RESISTANT/

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

$A$O$E/ HI/TEMP$E/HEAT/RESISTANT/MATERIAI,/

4. The logical operators AND and NOT are added so that the
computer will not accept documents with the descriptor-
"Aircraft".
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$A$A$O$A / I1/ TEM P$E I IEAT / H ESISTA NTi/
N1 AT IHIAL$N/AIRCR A IT/

The magnitude operators $L (less than or equal to) and $G

(Greater than or equal to) can be combirrd to give a range of' specific

tenm' ciatures, 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 combinn-

tions requested.

The NUDMERICAL operator is an expanded EQUAL operator that

permits a search for a phrase of two or more descriptors with fewer

operators. For example, to search for "Underwater Detection Sys-

tems, " it is merely necessary to enter the words in sequence behind

the NUMERICAL operator as,

$3 / UNDERWA TER/ DETECTION/SYSTEM/,

which is simpler than the use of the EQUAL operator which requires

SA$E / UNDERWATER / DETECTION$E /DETECTION/
SYSTEM/.



With the NUMERICAL operator it is possible to comhine is many

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

Th•,- S.LECTI. E NUM1ErAICfAL operaio' hab two functions in ihe'

retrieval program. First, it allows the selection 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 documents will be accepted and

printed out.

Inverted phrases may also be searched by using the SELECTIVE

NUMERICAL two or more times with a 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 a "Laminar Compressible Viscous Flow,"
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ij(h ailso ma. be staled as ('ompressible laminar Viscous I1.ox,

iscous laminar Compressible Flow," "Compressible Viscous

Lminar Flow. " "Viscous Compressible Laminar Flow," and "l-annar'

scous Compressible Flow. " The cataloger merely enlers the phrase

the form the author writes it, and it is retrieved in the following

rnner:

$A$A$2, 4/ VISCOUS/ FLOW$2, 4/COMPRESSIBLE/ FLOW$2, 4/
LAMINAR / FLOW

ie computer will accept any phrase in which /FLOW/ is the last word

d /VISCOUS/ is in front of it within three words. /COMPRESSIBLE/

d /LAMINAR/ are selected in the same 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-

Ting 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

tile cataloging is not comparable to the time and expense of the com-

ter.
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INTRODUCIION

THE SEARCH PROGRAM iS DESGýNED TO EXAMINE ONE OR MORE MAL;.E-
IC TAPE FILES IN STANDARD INFORMATION PROCESSING SYSTEM UIPS)
ORMAT AND RECORD ON A NEW FILE THOSE RECORDS WHICH SATISFY AT
EAST ONE SEARCH REQUEST.

A STANDARD IPS FORMATTED FILE CONSISTS OF RECORDS UP TO
09000 CHARACTERS LONGt THE LAST RECORD BEING FOLLOWED BY A FILE
ARK. EACH RECORD CONSISTS OF A S-DIGIT RECORD NUMBER, FOLLOWED BY
WO FORMAT CONTROL CHARACTERS (FOR USE BY THE SPRINT$ PROGRAM, SEE
CC-352)1 FOLLOWED BY THE TEXT OF THE RECORD, FOLLOWED BY A TER-
INAL DOLLAR SIGN. THIS ISt FOR EXAMPLE, THE FORMAT PROVIDED BY
HE GEDIT' PROGRAM (SEE BCC-345).

THE SEARCH IS MADE BY LOOKING FOR LOGYCAL •' S''Y'• L
OMBINATIONS OF DESCRIPTORS (AS SPECIFIEU dY Ift StMkCH REQUL-,7)
N EACH RECORD OF THE INPUT FILE.

INPUT

THE SEARCH iVRG(R.A.• ACCEPTS AS INPUTS UNE OR MORE IA. ' Iil
TANDARD IPS FORMAT AND A DECK OF CARDS CONTAINING PROGRAM PARAME-
ERS AND ONE OR MORE REQUESTS.

UUTPUT

IHE OUTPUT Ii. , TAt. ',\, CjwR'•T Cu•Wd L,.
ACH REQUEST FOLLOWED li•E0AuiELY Rf TIUSE RCJR"'. ,HICH SATISFY
HAT REQUEST. A LISTING OF THE SEARCH REQUESTS IS ALSO PROVIDED
LUS A SUMMARY TABLr INDICATING, FOR EACH REQUEST, THE MAXIMUM
UMBER OF 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 RECORDS TO BE WRITTEN ON
HE OUTPUT TAPE. THESE RECORDS ARE 1) A FORMAT RECORDt 21 A NEV
AGE NUMBER RECORD, 3) THE SEARCH REQUEST RECORD, 41 A PAGE EJECT
ECORD. RECORDS It 2, AND 4 ARE USED AS CONTROL RECORDS BY TH
PRINT4 PROGRAM (BCC-352) IN LISTING THE OUTPUT.



THE 1094 SEARCH PROGRAM.
OUTPUT

FOR EXAMPLE* AN OUTPUT TAPE MAY APPEAR AS FOLLOWS-

044

O00OOF $FORMAT PARAMETERS$
OOOOON 001
00000999SEARCH REQUEST'
00000*
(ALL RECORDS SATISFYING ABOVE REQUEST)

DESCRIPTORS

BY A DESCRIPTOR WE MEAN A STRING OF CHARACTERS BOUNDED BY
VIRGULES M/). THE CHARACTERS IN THIS STRING MAY BE ANY LEGITIMATE
CHARACTERS EXCEPT THE VIRGULE ITSELF AND THE DOLLAR SIGNv WHICH IS
RESERVED FOR USE OF THE SYSTEM. SPACES MAY BE USEDt 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 CHARACTERS IS GIVEN IN
TABLE l.

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.

HOWEVER9 IF SUCCESSIVE VIRGULES OCCUR, EACH ONE EXCEPT THE
FIRST OF THE STRING IS TREATED AS DEFINING A ZERO-CHARACTERED
DESCRIPTOR.

THE USUAL RECORD CONTAINS SOME FREE TEXT AS WELL AS 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 EITHER AHEAD OF THIS
STRING OR BEHIND ITt OR BOTH. IF FREE TEXT IS PUT BETWEEN TWO
DESCRIPTORS THEN IT WILL BE BOUNDED BY THE VIRGULES OF THOSE
DESCRIPTORS AND HENCE WILL ITSELF BE TAKEN AS A DESCRIPTOR. USUAL-
LY THIS DOES NO HARM (EXCEPT BY SLOWING DOWN THE SEARCH A BIT)
SINCE SUCH A STRING WILL NOT OFTEN COINCIDE EXACTLY WITH ONE OF
THE REAL DESCRIPTORS IN THE SEARCH REQUEST.

CONCATENATION OF RECORDS

ASSUME THAT THERE IS A FIXED FIELD AT LEAST 3 CHARACTERS IN
LENGTH BEGINNING IN COLUMN 8 OF 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 CONCATENATED 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 RECORDS. THE S AND T WILL BE REFFRPED
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AS LEVEL INDICATURS. THE 2 CHARACTERS IMMEDIATELY PRECEDING
LEVEL INDICATOR MUST CONTAIN AN INTEGER WHICH WILL BE REFERRFO
AS A LEVEL NUMBER. SINCE THERE ARE q9 POSSIBLE LEVELS OF

CATENATIONT I T IS POSSIBLE TO CNC ATEN TE UP TO q R Ct RCS AT
BEGINNING AND UP TO 99 RECORDS AT THE END OF SUCCEEDING RF-

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

HIGHER LEVEL NUMBER. IN PARTICULARt A LEVEL NUMBER OF 0 WILL
LACE ALL PRECEDING RECORDS WITH THE SAME LEVEL INDICATOR.

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

NOT NECESSARY TO HAVE THE FIXED PIELD UNLESS CONCATENATION IS
IRED.

HOWEVER, THERE ARE 3 OPTIONS AVAILABLE WHEN SE4RCHING WITH
CATENATION. THESE ARE -

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

EVEL INDICATORS.
31 SEARCH ALL RECORDS.
CONSIDER THE FOLLOWING FILE WHICH HAS A FIXED FIELD 4 CHARAC-

S LONG. NOTE THAT TK;E FIXED FIELD IN RECORDS WITH LEVEL INDI-
ORS IS UNIQUE AND THUS FORMS A HANDY SORT KEY FOR THESE RE-
DS,.

01 AOISBUMBLEBEE COMPUTING CENTERS
02 AOIT/BCC/GROUP/$
03 BCCS
04 B03S MATHEMATICAL PROGRAMMING$
05 BO3T/BCC.-I/PROJECT/$
06 BCC-IS
07 C03S LOGICAL PROGRAMMING$
08 CO3T/BCC-3/PROJECT/S
09 BCC-35

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

01 AO1SBUMBLEBEE COMPUTING CENTERS
02 AOITBUMBLEBEE COMPUTING CENTERiBCC/GROUP/S
03 BUMBLEBEE COMPUTING CENTER BCC/BCC/GROUP/$
04 BO3SBUMBLEBEE COMPUTING CENTER MATHEMATICAL PROGRAMMING/
/GROUP/$
05 BO3TBUMBLEBEE COMPUTING CENTER MATHEMATICAL PROGRAMMING/
-I/PROJECT//BCC/GROUP/S
06 BUMBLEBEE COMPUTING CENTER MATHEMATICAL PROGRAMMINn
-I/BCC-I/PROJECT//BCC/GROUP/S
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00007 CO3SBUMBLEBEE COMPUTING CENTER LOGICAL PROGRAMMING/BCC-1/
PROJ ECT//BCC/GROUP/$
00008 C03TBUMBLEBEE COMPUTING CENTER LOGICAL PROGRAMMING/BCC-3/
PROJECT//BCC/GROUP/$
00009 BUMBLEBEE COMPUTING rFNTF2 LG!CAeL panGaAMMItI S_-*/

BCC-30PROJECT//BCCIGROUP/$

ALL OF THESE RECORDS WOULD BE SEARCHED UNDER OPTION 3,
WHEREAS ONLY RECORDS 00002t 00003, 00005t 00006, 00008, 00009
WOULD BE SEARCHED UNDER OPTION 2 AND RECORDS 00003, 00006, 000q
WOULD BE SEARCHED UNDER UPTION 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,
2, OR 3 AND THE FIXED FIELD LENGTH IN THE APPROPRIATE FIELDS ON
THE 'OPTION' CARD AS DESCRIBED LATER.

DELETION OF SEARCH REQUEST FROM OUTPUT

THE 7C94 SEARCH PROGRAM IS PRESET TO INCLUDE THE SEARCH
REQUEST !N THE HIT OUTPUT TAPE IMMEDIATELY PRECEDING THE RECnRDS
WHICH SATISFY rHAT REQUEST. HOHEVER# A I IN THE APPROPRIATE FIELD
OF THE 'OPTION' CARD WILL CAUSE THE FOUR RECORDS ASSOCIATED WITH
EACH REQUEST (SEE OUTPUT SECTION) TO BE OMITTED FROM THE OUTPUT
TAPE.

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

THE SEARCH REQUE)T

EACH SEARCH REQUEST IS PUNCHED ON ONE OR MORE CARDS ACCORDING
TO THE FOLLOWING RULE. THE FIRST CARD MUST NOT HAVE A BLANK IN
COLUMN 1, AND ALL FOLLOWING CARDS OF THE SAME REQUEST MUST HAVE A
BLANK IN COLUMN I. IF THE LAST NON-SPACE CHARACTER ON A CARD IS A
VIRGULE THEN ALL TRAILING BLANKS ARE DELETED. IF THE LAST NON-
SPACE CHARACTER IS NOT A VIRGULE THEN ALL 0t!T ONE OF THE TRAILING
BLANKS ARE DELETED. THEREFORE, IT IS NECESSARY TO END EACH CAkD
EITHER WITH A) A FULL WORD OF. FREE TEXT OR B0 A VIRGULE OF THF
SEARCH DESCRIPTION FOLLOWING AN OPERATOR OR DESCRIPTOR. ALL
LEADING BLANKS ON THE CARD ARE DELETED.

EACH REQUEST SHOULD START WITH AN IDENTIFYING NAME OF SIX
CHARACTERS OR LESS9 FOLLOWED BY A MAXIMUM OUTPUT COUNT AND THEN
THE SEARCH DESCRIPTION, THE FIELDS BEING SEPARATED BY COMMAS. THE
SEARCH DESCRIPTION MAY CONTAIN FREE TEXT IDENTIFYING THE SEARCH.
FREE TEXT MAY PRECEDE AND/CR FOLLOW THE SEARCH DESCRIPTION.

IF THE MAXIMUM OUTPUT COUNT IS LESS THAN THE ACTUAL NUMBER (IF
HITS, ONLY THE NUMBER SPECIFIED BY THE MAXIMUM OUTPUT COUNT WILL
APPEAR ON THE HIT OUTPUT TAPE. HOWEVER1 THE SUMMARY TABLE WILL
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THE SEARCH REQUEST

INDICATE THE ACTUAL NUMBER OF HITS. SPECIFICALLY, IF THE MAXIMUM
OUTPUT COUNT IS 0, NO OUTPUT WILL APPEAR ON THE HIT TAPE FOR THAT

REQUEST, BUT THE NUMBER OF HITS WILL BE RECORDED IN THE SUMMARY
TABLE.

IUR tXAMPLE, ThE FOLLOWING IS A LEGAL SEARCH REQUEST.
Soru, 10, OBTAIN A MAXIMUM OF 10 ITEMS ABOUT COMPUTERS WHIKCH WERr

PUBLISHED IN 1963 $A/COMPUTERS$E/1963/DATE/

THE FOLLOWING DISCUSSION WILL VERIFY THAT THIS REQUEST IS

GRAMMATICALLY CORRECT.

THE SEARCH DESCRIPTION CONSISTS OF DESCRIPTORS# VIRGULESv AND

THE OPERATORS
$A LOGICAL AND
$0 LOGICAL OR (AND/OR)
SN LOGICAL NOT
SL LESS THAN OR EQUAL TO
SE EQUAL TO
$G GREATER THAN OR EQUAL TO.
$I9J 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 VIRGULESt AS IN THE STANDARD TAPE FORMAT, EXCEPT THAT A

VIRGULE IMMEDIATELY PRECEDING A DOLLAR SIGN IS OMITTED.

COLLATING SEQUENCE

THE OPERATORS SL AND $Gv 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 NOT EQUAL).

THESE TWO DESCRIPTORS MAY BE OF UNEQUAL LENGTH, IN WHICH CASE

THE SHORTER ONE WILL BE DEEMED THE LESSER. WHEN THE DESCRIPTORS

ARE OF THE SAME LENGTH, THE COMPARISON IS 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
* ) *- (=
ALPHABET IN USUAL ORDER
DIGITS IN USUAL ORDER.
AS STATED EARLIER9 TWO DESCRIPTORS ARE EQUAL WHEN THEY ARE

IDENTICAL CHARACTER BY CHARACTER.
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THE LESS THAN OPERATOR9 SL

THE LESS THAN OPERATOR, SL

IF X, Ye 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 7HAT RECORD CONIAiNS THE 1W0
CONSECUTIVE DESCRIPTORS /Z/Y/ IN THAT ORDER AND

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

A2) Z EITHER IS TPE SAME AS X OR PRECEDES IT IN THE COLLATING
SEQUENCE (I.E. IS LESS THAN OR EQ11AL TO X), OR

8) Z IS SHORTER (CONTAINS LESS CHARACTERS) THAN X.
ADDITIONALLY, THE (ERM $L/XS1,J/Xl/X2/...IXI/ WILL SELECT A

RECORD IF
A) THE TERM $IJ/XI/X2/.o./XI/ (SEE BELOW) IS SATISFIED AND
B1 THE DESCRIPTOR Z IMMEDIATELY PRECEDING X1 14 THE RECORD

SATISFIES THE CONDITIONS AL, A2, AND B ABOVE.

THE EQUALS OPERATOR, $E

IF X AND Y ARE ANY DESCRIPTORS* THEN SElX/Y/ IS A LEGITIMATE
TERM IN A SEARCH DESCRIPTION. IT WILL SELECT A RECORD FROM THE
INPUT FILE IF AND ONLY IF THAT RECORD CONTAINS THE TWO CONSECUTIVE
DESCRIPTORS IX/Y/ IN THAT ORDER.

THE TERM SE/X$IiJ/XI/X2/.../XI/ WILL SELECT A RECORD IF
At THE TERM $IJ/XI/X2/,../Xlt (SEE BELOW) IS SATISFIED AND
B) THE DESCRIPTOR Z IMMEDIATELY PRECEDING Xl IN THE RECORD IS

THE SAME AS X.

THE GREATER THAN OPERATOR, $G

IF Xv Y9 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 /Z/Y/ IN THAT ORDER, AND

Alt THE DESCRIPTORS X AND Z HAVE THE SAME NUMBER OF CHARAC-
TERS, AND

A2) Z EITHER IS EQUAL TO X OR FOLLOWS IT IN THE COLLATING
SEQUENCE (I.E. IS GREATER THAN OR EQUAL TO X19 OR

B) Z IS LONGER (CONTAINS MORE CHARACTERS) THAN X.
ADDITIONALLY, THE TERM $G/X$SIJ/XL/X2/.../Xi/ WILL SELECT A

RECORD IF
A) THE TERM $IJ/XI/X2/o../XI/ ISEE BELOW) IS SATISFIED AND
B) THE DESCRIPTOR Z IMMEDIATELY PRECEDING XI IN THE RECORD

SATISFIES THE CONDITIONS Ali A2, AND B ABOVE.
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THE NUMERICAL OPERATOR, $IJ

THE NUMERICAL OPERATOR, SIJ

LET I AND J BE ANY POSITIVE INTEGERS. IF XlX2t...,XI ARE AN,
DESCRIPTORS AND J IS GREATER THAN OR EQUAL TO It THEN SIJ/XI/

!/.../Xl/ IS A LEGITIMATE TERM IN A SEARCH DESCRIPTION. iT WILL
:LECT A PHFORD FROM THE INPUT FILE IF AND ONLY If

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

B) THE DESCRIPTOR Xl OCCURS WITHIN J DESCRIPTORS OF XI1 I.Eo,
4ERE ARE NO MORE THAN J-2 DESCRIPTORS BETWEEN XI AND XI.

IN PARTICULAR, SI/Xl/.../XI/ IS A LEGITIMATE TERM IN A SEARCH
:SCRIPTION AND WILL BE CONVERTED dY THE PROGRAM TO SIt,/X1/.../

IT IS NOTEDt IN PASSING, THAT THE TERM S2/X/Y/ IS EQUIVALENT
SE/X/Y/ ALREADY DISCUSSED.

THE LOGICAL OPERATORS

THE LOGICAL OPERATORS $A (FOR AND), SO IFOR OR), AND SN (FOR
)T) MAY NOW BE DEFINED RECURSIVELY.

IF X AND Y ARE DESCRIPTORS THEN
A) /X/ IS A SEARCH DESCRIPTION.
B) $L/X/Y/ IS A SEARCH DESCRIPTION.
C) SE/X/Y/ IS A SEARCH DESCRIPTION.
0D $G/XIY/ IS A SEARCH DESCRIPTION.
El SIJI/XLX2/..elXI/ IS A SEARCH DESCRIPTION
THE SEARCH DESCRIPTION /X/ SELECTS A RECORD FROM THE INPU1

ILE IF AND ONLY IF THAT RECORD CONTAINS THE DESCRIPTOR X. THE
JLES BY WHICH THE DESCRIPTIONS CONTAINING SLv SEt SGv AND SItJ
ELECT RECORDS HAVE BEEN GIVEN IN THE PRECEDING PARAGRAPHS.
3TICE THAT A LEGITIMATE SEARCH DESCRIPTION ALWAYS ENDS WITH A
IRGULE, AND MAY BEGIN WITH EITHER A VIRGULE OR A DOLLAR SIGN.

SUPPOSE S/, T/ ARE ANY SEARCH DESCRIPTIONSt SO THAT S IS A
rRING OF SYMBOLS BEGINNING WITH EITHER A VIRGULE OR A DOLLAR
IGN9 AND SO IS T. THEN

F) $NS/ IS A SEARCH DESCRIPTION WHICH SELECTS THOSE RECORDS
HICH S/ DOES NOT SELECT.

GI $AST/ IS A SEARCH DESCRIPTION WHICH SELECTS THOSE RE-
DRDS SELECTED BY BOTH S/ AND T/.

H) $OST/ IS A SEARCH DESCRIPTION WHICH SELECTS THOSE RE-
DRDS SELECTED BY EITHER S/ OR T/ OR BOTH.
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EXAMPLES

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 DIGITSI IS ALWAYS ONE OF THE
DESCRIPTORS, AND IS IMMEDIATELY FOLLOWED BY THE DESCRIPTOR /DATE/.

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

THEN THE SEARCH DESCRIPTION

$E/1960/DATE/

SELECTS ALL PAPERS PUBLISHED IN 1960.

$N$E/1960/DATE/

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

$L/1960/O0ATE/

SELECTS 'ALL THE PAPERS PUBLISHED IN 1960 OR EARLIER.

$L/100042,3/COST/MATERIALI

WOULD. SELECT, AMONG 'OTHERS, A RECORD CONTAINING THE STRING OF
DESCRIPTORS ... /900/COST/OF/MATERIAL/... AS WELL AS A RECORD
CONTAINING THE DESCRIPTORS ... /90O/COST/NATERIAL/...

SG/19 561OATE/

SELECTS ALL THE PAPERS PUBLISHED IN 1956 OR LATER.

SASG/I1956/0ATE$L/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.

$O/JONEStAKSA$G/1956/DATESL/I960/DATE/

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

WEEN 1956 AND 1960.

53,4/BIG/BLACK/COW/

ILD SELECT, FOR EXAMPLE, A RECORD CONTAINING THE STRING OF
CRIPTORS ... /BIG/FAT/BLACK/COW/ov. BUT NOT THE STRING ... !BIGf
/OLD/BLACK/COW/..o

THE OPTION CARD

THE 'OPTION' CARD IS USED TO SUPPLY NECESSARY INFORMATION AS

L AS OPTIONAL INFORMATION TO THE SEAACH 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 'OPTION'

COLS. 8- - 'MRSTMCCOFFLOPF, IT1OTSTSTPSTtSTtIT2'

ýRE

MRS = MAXIMUM RECORD SIZE OF INPUT FILE IN CHARACTERS.
TM = A CODE SPECIFYING TAPE MODE.

O = UNBLOCKED TAPE
1 = BLOCKED TAPE

CCO = A CODE SPECIFYING THE CONCATENATION OPTION.
0 = DO NOT CONCATENATE, SEARCH ALL RECORDS
I = CONCATENATE, SEARCH ONLY RECORDS WITHOUT LEVEL

INDICATORS
2 = CONCATENATE, SEARCH ONLY RECORDS WITHOUT LEVEL

INDICATORS OR T INDICATORS
3 = CONCATENATE# SEARCH ALL RECORDS

FFL = THE FIXED FIELD LENGTH REQUIRED FOR CONCATENATION.. THI'L
FIELD MUST BE INCLUDED BUT IS IGNORED IF 'CCO' IS
0.

OPF = A CODE SPECIFYING AN OUTPUT OPTION.
0 = INCLUDE FOUR RECORDS ASSOCIATED WITH SEARCH REQUEST

ON OUTPUT TAPE
I = DO NOT INCLUDE THE FOUR RECORDS ON OUTPUT TAPE

ITI = SYMBOLIC TAPE NAME 'SYSXZN9 FOR INPUT TAPE.
OT = SYMBOLIC TAPE NAME OSYSXZN' FOR OUTPUT TAPE.
ST = SYMBOLIC TAPE NAME OSYSXZN' FOR SCRATCH TAPE. THERE

MUST BE 4 SCRATCH TAPES.
IT2 = SYMBOLIC TAPE NAME ISYSXZN' OF ALTERNATE INPUT UNIT IF

THERE IS MORE THAN ONE INPUT FILE. OTHERWISEi 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

SINCE THE OUTPUT TAPE MAY BE LISTED WITH THE 'PRINT' PROGRAM
(SEE BCC-352), IT IS DESIRABLE THAT THF USER SPECIFY THE FORMAT
FOR THIS LISTING THROUGH 7HE SEARCH PROGRAM. THIS SHOULD BE DONE
BY PUNCHING A CARD WITH THE WORD '@ORMAT$ IN COLS 1-6 AND FOLLO-
WING THIS CARD WITH A STANDARD PRINT PARAMETER CARD (SEE BCC-352).
THESE CARDS SHOULD BE INSERTED IN FRONT OF THE REQUEST TO WHICH
THEY APPLY. THE SPECIFIED FORMAT WILL APPLY TO THE OUTPUT 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.

TAPE AND LABEL CARDS

IF THERE IS MORE THAN ONE INOUT 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

1. 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 S 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 OPTIONAL.

SUPPOSE, FOR EXAMPLE, THAT A SEARCH IS TO BE RUN ON TAPES
100, 101, AND 102. ALSO SUPPOSE THAT TAPE 100 HAS THE LABEL
'SEARCH TAPE 1', TAPE 101 HAS NO LABEL, 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 $SEARCH TAPE 1$
TAPE 101
TAPE 102 $SEARCH TAPE 2$
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ERROR MESSAGES
$***$$*$$***$*********$$*$*$$$*$$**$$$$$$$$$$****$$

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 I TOO FEW OPERATORS FOR THIS SEARCH IS BYPASSED,
THE DESCRIPTORS AT SOME NOTHING ON OUTPUT TAPE.
POINT IN THE QUESTION REWRITE THE QUESTION.

ERROR 2 TOO FEW DESCRIPTORS FOR THIS SEARCH IS BYPASSED,
THE OPERATORS 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 I NOTHING ON OUTPUT TAPE.

REWRITE THE QUESTION.

ERROR 5 ILLEGAL OPERATOR THIS SEARCH IS BYPASSED,
NOTHING ON OUTPUT TAPE.
REWRITE THE QUESTION.

ERROR 6 FIRST TERM AFTER SLt THIS SEARCH IS BYPASSED,
SE, OR SG IS NOT A NOTHING ON OUTPUT TAPE.
SIMPLE TERM REWRITE THE QUESTION.

ERR,-, 7 NUMERICAL OPERATOR NOT THIS SEARCH IS BYPASSED,
FOLLOWED BY PROPER NO. NOTHING ON OUTPUT TAPE.
OF SIMPLE DESCRIPTORS REWRITE THE QUESTION.

ERROR 8 ILLEGAL OPERATOR AS THIS SEARCH IS BYPASSEDt
SECOND TERM FOLLOWING NOTHING ON OUTPUT TAPE.
A $Lv SE, SG REWRITE THE QUESTION.

ERROR 9 SECOND FIELD OF THE NU- THIS SEARCH IS BYPASSEDt
MERICAL OPERATOR IS NOTHING ON OUTPUT TAPE.
NON-NUMERICAL REWRITE THE QUESTION.

ERROR 10 SECOND FIELD OF THE NU- THIS SEARCH IS BYPASSED,
MERICAL OPERATOR IS LESS NOTHING ON OUTPUT TAPE.
THAN THE FIRST FIELD REWRITE THE QUESTION.

ALL OTHER MESSAGES WHICH MAY OCCUR ARE SELF-EXPLANATORY.
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INTRODUCTION

1HE SORT PROGRAM IS DESIGNED TO REARRANGE THE CONTENTS OF A
TAPE FILE IN AN ORDER SPECIFIED BY A SUBFIELD OF EACH ITEM OF THE

THE SORT KEY

THE ORDER CONTROLLING SUBFIELD OF EACH ITEM IS CALLED THE
SORT KEY. THE SORT KEY MAY OCCUR AT ANY POSITION IN THE ITEM,
HOWEVER IT MUST OCCUR AT THE SAME POSITION IN EVERY ITEM OF THE
FILE. ALSO, THE SORT KEY MAY BE AS LONG AS DESIRED. IT IS ASSUMED
TO BE CONTINUOUS WITH THE MOST SIGNIFICANT PART OF THE KEY FUR-
THEST TO THE LEFT.

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

ALSO, 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.

THE SORT CODE

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 IT IN THE USUAL WAY ACKNOWLEDGING THE SIGN BIT.

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

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

THE SORT DATA CARD

IT IS NECESSARY TO SPECIFY CERTAIN CONTROL INFORMATION TO THE
SORT PROGRAM SUCH AS SORT KEY POSITION AND LENGTHt SORT CODE9 ETC.
THIS IS DONE VIA THE SORT DATA CARD.

THE DATA CARD IS PUNCHED AS FOLLOWS BEGINNING IN COLUMN 1
WITH NO INTERVENING BLANKS.



7094 SORT PROGRAM

$MRSNCSFCPSC.TMtDDtItOTSTI ST2,ST3

MRS w MAXIMUM RECORD SIZE IN CHARACTERS (1 CHAP* = 6 BITS, 6

CHARS. = I MACHINE WORD).
NCS = NUMBER OF CHARACTERS IN SORT KEY.
FCP a FIRST CHARACTER POSITION IN EACH ITEM OF THE SORT KEY.

SC = THE SORT CODE (AS EXPLAINED EARLIER).
1 a NUMERICAL SORT
2 a 7090/94 LOGICAL SORT
3 a 1401 COLLATING SEQUENCE SORT

TM = A CODE SPECI-IvN• iAPE MODE.
0 UNBLOCKED
I a BLOCKED

DD = A DUPLICATE DELETION CODE
0 = OUTPUT ALL RECORDS
1 = OUTPUT ONLY ONE RECORD OF A SET OF RECORDS WITH THE

SAME SORT KEY.
IT = SYMBOLIC TAPE NAME OF INPUT TAPE
OT = SYMBOLIC TAPE NAME OF OUTPUT TAPE
ST1 = SYMBOLIC TAPE NAME OF SCRATCH TAPE

STZ = SYMBOLIC TAPE NAME OF SCRATCH TAPE
ST3 = SYMBOLIC TAPE NAME OF SCRATCH TAPE

INITIALLY, ALL TAPES EXCEPT THE INPUT TAPE ARE REWOUND. AT

E END OF THE TAPE SORT ALL TAPES ARE REWOUND.

USAGE OF THE SYSTEM

IN GENERAL, ONE OF THE MAIN PROBLEMS ASSOCIATED WITH USING

MPUTERS, ESPECIALLY ON A LARGE SCALE AS AT OUR INSTALLATION, IS

E 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 THIS END, IPS IS DE-

GNED SO THAT ANY OR ALL OF THE PROGRAMS BELONGING TO IT MAY BE

N DURING ONE TIME ON THE COMPUTERt IN ANY ORDER DETERMINED BY

,E USER AND AS MANY TIMES AS NEEDED.
IT IS IMPORTANT THAT THE USER BE FAMILIAR WITH THE GENERAL

CK SETUP FOR IPS AND UNDERSTAND THE NECESSARY CONTROL CARDS FOR

IE SYSTEM. A MORE GENERAL DISCUSSION WILL BE FOUND IN BCC-351,

lICH DESCRIBES THE INFORMATION PROCESSING SYSTEM (OF WHICH THE

ýARCH AND SORT PROGRAMS ARE ONLY A PARTI AS A UNIT.

FIRST IT IS NECESSARY TO IDENTIFY YOURSELF TO THE SYSTEM AND

ýOVIDE CERTAIN BOOAEEPING INFORMATION. THIS IS ACCOMPLISHED WITH

IE 'JOB' CARD PUNCHED AS FOLLOWS.
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USAGE OF THE SYSTEM

COL. I - THE PUNCHES 7,899
COLS. 8-10 - THE WORD lJOBQ
COLSo 16- - JOB NUMBER#PvYOUR NAMEtESTIMATED TIME IN HUN-

DRIDIHS OF HOURS0999999LOOOO

FOR EXAMPLE

JOB 1023vPPDOEv20999999,lOOOO

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 SASSIGNt CARD AS
FOLLOWS

COL. 1 - THE PUNCHES 7,8,9
COLS. 8-13 -" THE WORD 'ASSIGN'
COLS. 16-24 - THE STRING ICK=SYSXZNO WHERE CK IS THE PHYSICAL

UNIT TO BE USED AND SYSXZN IS THE SYMBOLIC NAME
REFERENCED BY THE PROGRAM.

COLS. 26- - COMMENTS TO THE OPERATOR SUCH AS TAPE TO MOUNT.

FOR EXAMPLE

ASSIGN A5-SYSAR4 MOUNT TAPE NO. 100

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

NOW IT IS TIME TO GET IPS INTO THE MACHINE. THE FOLLOWING
CARD, CALLED AN ILBRLI CARD, ACCOMPLISHES THIS.

COL. 1 - THE PUNCHES 798
COLS. 8-11 - THE WORD QLBRLI
COLS. 16-21 - THE WORD SINPACKI (FOR INFORMATION PACKAGE)

FOR EXAMPLE

LBRL INPACK

THE SEARCH OR SORT PROGRAM IS OBTAINED BY TWO SUCCESSIVF
CARDSt NAMELY 'DATA' AND 'SEARCH' OR $SORT'. THE IDATA' CARD IS
PUNCHED

COL. 1 - THE PUNCHES 7,8,9
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. 16- - AvB
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OF THE SYSTEM

IS tGOIF' TO EXECUTE THIS PROGRAM REGARDLESS OF PREVIOUS
)F JOBS IN THIS BATCH.
i 'GOIFIF' TO EXECUTE THIS PROGRAM ONLY IF PREVIOUS 'GOIF'
:IF' JOBS HAVE HAD NO ERRORS.
IS 'SYSXZNI SPECIFYING THE TAPE UNIT CONTAINING THE NEXT
ro EXECUTE.

NORMAL CASE FOR vAtB' IS 'GOIFIFSYSMITl AND THIS IS
IF OA,81 IS OMITTED.

.OWING THIS CARD MUST BE THE SEARCH REQUEST DECK OR SORT
I09 DEPENDING ON THE PROGRAM. FOR EXAMPLE, THE FOLLOWING
TYPICAL DECK SETUP FOR THE SEARCH PROGRAM FOLLOWED BY THE

)GRAM Ta LIST THE RESULTS.

JOB N.,tPtDOEP20,999999,IO000
ASSIGN A4=SYSAR4 MOUNT TAPE XXX
ASSIGN A5=SYSAR5 MOUNT BLANK TAPE - SAVE
ASSIGN A6=SYSAU4 MOUNT SCRATCH TAPE
LBRL INPACK
DATA NOEDIT
SEARCH

[ON 3600,flOOtOtSYSAR4,SYSAR5,SYSAU4sSYSES1,SYSES2tSYSES3
)E CARDS, IF USED)
kMAT AND SEARCH REQUEST CARDS)

LBRL PRINT
SAR5



THE 7094 SCRT PROGRAM
TABLE I - CHARACTER REPRESENTATION

SEQ OCT CARD CHARACTER SEQ BIN CARD CHARACTER
NO. REP REP. NO. REP REP.
00 60 BLANK 32 27 +T7 .
01 33 +38 * 33 30 +8 H
02 34 +48 P 34 31 +9 !
03 35 +58 LEFT BRACKET 35 52 -0 - MINUS ZERO
04 36 +68 LESS THAN 36 41 -1 1
05 37 +78 GROUP MARK 37 42 -2 K
06 20 + + 38 43 -3 L
07 53 -38 $ 39 44 -4 N
08 54 -48 * 40 45 -5 N
09 55 -58 RIGHT BRACKET 41 46 -6 0
10 56 -68 SEMICOLON 42 47 -7 P
11 57 -78 MODE CHANGE 43 50 -8 .Q
12 40 - - 44 51 -9 R
13 61 01 / 45 72 028 * RECORD MARI
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-BIT 51 67 07 X
20 13 38 52 70 08 Y
21 .14 4.8 APOSTROPHE 53, 7.1, 09.,,Z
'22 15 58 COLON 54 00 0 0

23 .16, 68 GREATER THAN 55 01 1 1
24 17 78 % RADICAL .. 56 02 2 2
25 .3.2 .+0 + PLUS ZERO .57 .03 3. 3
26 21- +1 .,,A 58 04 4 4
27 22-2 . 59 05 5 5
28 23 +3 C. 60 06 6 6
29 24 +4 0 61 07 7 7
30 25 +5 E 62 10- 8 8
31 26 +6 F 63 11 9 9

(2,
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F (continued)

7094 EDIT PROGRAM I

INTRODUCT ION

THE EDIT PROGRAM HERE DESCRIBED IS WRITTEN IN THE MANJPULATnR
LANGUAGE FOR THE IBM 7094 COlMPUTER, AND IS CONSISTENT WITH THE
OTHER PROGRAMS OF THE 7094 INFORMATION PACKAGE.

THIS PROGRAM PEkMITS THE INITIAL ESTABLISHMENT OR LATFP

MODIFICATION OF A STANDARD INFORMATION FILE.
A STANOARD FILE CONSISTS OF ONE OR MORE STANDARD RECORDSt ALL

ON ONE MAGNETIC TAPE. FOLLOWED BY A FILE MARK.
A STANDARD RECORD CONSISTS OF A FIVE-DIGIT RECORD NUMBER

(CONSECUTIVE STARTING AT 0000119 FOLLOWED BY TWO FORMAT CONTROL
CHARACTERS (WHOSE USE IS DESCRI13ED IN THE OPRINTI WRITE-UP)t
FOLLOWED BY THE TEXT (IF THE RECORD (WITH TRAILING BLANKS AND

DOLLAR SIGNS OMITTED), FOLLOWED HY A DOLLAR SIGN. THE TO)TAL
NUMBER OF CHARACTERS IN A RECORD MUST RE LESS THAN 0,000o.

A DECK OF CHANGE CARDS (DESCRIBED IN OETAIL BELOW) SPECIFIES

WHAT IS TO BE ON THE OUTPUT TAPE. IT PmAY REFER TO AS MANY AS TWfl

INPUT TAPES (CALLED THE 'A-TAPE AND '14-TAPEt RESPECTIVELY|. IF

SO EACH INPUT TAPE REFERRED TO MUST HE A STANDARD INFORMATIfIN
FILE AS DESCRIBED ABOVE. THE OUTPUT TAPE WILL ALWAYS CONSTITUTE A
STANDARD INFORMATION FILE.

ANY RECORD ON THE NEW TAPE WHICH HAS 9EEN EITHFR ADDEID LI

CHANGED WILL BE PRINTED FOR CHECKING PURPOSES.

THE CHANGE DECK.

THE CHANGE DECK, WHICH SPECIFIES WHAT IS TO BE DONE DURING

THIS RUN, CONSISTS OF CONTROL CARDS AND FREE TEXI CARDS, THE LAST

CARL) OF THE CHANGE DECK SHCIILD ALWAYS RE AN :-CARD (SEE ALPHABETIC

LIST OF CONTROL CARDS BELOWI.
A CONTROL CARD ALWAYS HAS A DOLLAR SIGN IN CO•LUMN 1. A FRFE

TEXT CARD NEVEk HAS A DOLLAR SIGN IN COLUMN I. FPEE TEXT CARDS

NEVER OCCUR UNLESS IMMEDIATELY PRECEEDED BY A CONTROL CAit) SPECI-

FYING WHAT IS TO BE DONE WITH THE FREE TEXT, AND THE FORMAT OF THE

FREE TEXT CARDS MUST BE THAT SPECIFIED NY THE GOVERNING CONTROL
CARD.

CONTROL CARD FORMAT.

ALL CONTROL CARDS HAVE T1-' FOLLOWING FORMAT.

COLUMN I IS A DOLLAR SIGI:. THIS IS FOLLOWEO BY THE DARAMr:TFP

FIELDS (IF ANY)t FOLLOWED BV A CONTROL CODE IREQUIREED IN ALL

CASES), FOLLOWED BY THE TEXT FIELD (IF ANY), NOTICE THAT THE WHnL'

CONTROL STRING, FROM THE INITIAL DOLLAR SIGN THROUGH THE CONTROL

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 OR LITE:RAL 4DEPEN-
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DING ON THE SPECIFICATIONS FOR 11Hý TYPI- JF C:'iTTRrlL CARD$.
A NUMERIC PARAMETER ,-tELI' 0•NSISTS OiF A SEQUENCE OF DECii1A

UIGITS, WITH THE USUAL INTERPRETATION. LF-AUING ?EROES NEED NUT 4L.
WRITTEN# ANO BLANKS MAY BE USED AS UDSIREU EITHER TO THE LEFT (lU
THE RIGHT OF THE DGI['( STRING. A VACUOUS STRING IS INTERPRET'..
ZERO.

A LITERAL PARAMETER FIELD CONSISTS OF AN EQUAL SIGN (I),

FOLLOWED BY A STRING OF CHARACTERS NONE OF WHICH IS A DOLLAR SIGN
4$19 FOLLOWED BY A DOLLAR SIGN. BLANKS MAY BE USED AS DESIAFý'
EITHER TO THE LEFT OF THE EQUALS SIGN OR TO THE RIGHT OF TH,
DOLLAR SIGN, AND WILL BE IGNORED. BUT BLANKS BETWEEN THE EQUALS
SIGN AND THE DOLLAR SIGN FORM PART OF THE LITERAL STRING AND ARl
TREATED LIKE ANY OTHER CHARACTER OF THE STRING.

A COMMA SHOULD BE WRITTEN BETWEEN TWO SUCCESSIVE PARAMIET
FIELDS, BETWEEN THE LAST PARAMETER FIELD AND THE CODE, AND BETWfEN
THE CONTROL CODE AND THE TEXT FIELD (IF ANY). IF THE LAST (TNE OR
MORE PARAMETER FIELDS ARE NULL THEN NEITHER THE FIELD NOR ITS
FOLLOWING COMMA HAS TO BE WRITTEN.

BLANKS MAY BE USED AS DESIRED ON EITHER SIDE OF THE , t
CHARACTERSt AND ARE IGNORED.

IF A TEXT FIELD OCCURS ON A CONTROL CARD, IT STARTS I114L
TELY TO THE RIGHT OF THE COMMA WHICH SEPARATES IT FROM THE CONTV
CODE. THE RIGHT END OF THE TEXT FIELD IS DETERMINED IN THE %A"
WAY AS FOR FREE TEXT CARDS (SEE NEXT PARAGRAPH).

TREATMENT OF RIGHT END.

WHEN CARDS WITH TEXT ON THEM (WHETHER THE TEXT FIE.D OF A
CONTROL CARD OR A FREE TEXT CARD) ARE BEING PREPARED9 IT IS CION-
VENIENT TO BE ABLE TO END AT A NATURAL PLACE IN THE TEXT RATHER
THAN AT A SPECIFIED CARD COLUMN. THE FOLLOWING CONVENTIONS HAVE
THEREFORE BEEN ADOPTED FOR ALL TEXT CARDS.

ALL BLANKS AND DOLLAR SIGNS ARE ELIMINATED FROM THE RIGHT FND
OF THE CARD LEFTbiARD 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-
P INATED.

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

THESE RULES MEAN THAT IF YOU WANT TO PRESERVE BLANKS9 DflLLAR
SIGNS, OR HYPHENS AT THE RIGHT END OF A TEXT CARD THEIN YI'J MUST
i'UARD THEM FROM ERASURE BY A HYPHEN ON THEIR RIGHT.

PIECORD NUMBER PARAMETERS.

SOME PARAMETER FIELOS DESIGNATE RECORDS ON THE ACTIVE INPUT
TAPE. UNLESS THE CONTRARY IS EXPLICITLY STATED# SUCH FIELD)S,
ALTHUU'PH CALLED @RECORD NUMBERS$, MAY BE EITHER NUMERIC DR LI-
TERAL.

IF A RECORD NUMBER FIELD IS NUMERIC, IT REFERS TO THAT NUMREF
RECORD ON THE INPUT TAPE, AS DETERMINED BY COUNTING RECOA4DS FROM
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THE BEGINN!NG OF THE TAPE INOT BY INSPECTING THE FIRST IIVF C.- -
CTERS UF EACH RECORD).

IF A RECORD NUMBER FIELD IS LITERAL, THEN THE STPING WIT- -
SAME NUMBER OF CHARACTERS, STARTING IN POSITION EIGt.T ' IAFi.
INPUT RECORDt IS INTERPRETED AS A SEQUENCE CODE, AND COMPAPF!) .i!'T-
THE GIVEN STRING. IN THIS LASE THE (RELEVANT PORTILN fjl- TF)

INPUT TAPE MUST BE IN ORDER BY ITS SH-QUENCE CODES.
IF A RECORD NUMBER FIELD IS NULL, THEN USUALLY NOTHING HAP-

PrNS TO THE INPUT TAPEv BUT WATCH FOR EXCEPTIONS.

A-CARD. SFlF29A

THE A-CARD DESIGNATES TAPE A AS THE ACTIVE INPUT TAPE. T141S
,.:IGNATION REMAINS IN EFFECT UNTIL A B-CARD IS MET. TAPE A IS
•aIUMATICALLY ASSUMED TO BE THE ACTIVE INPUT TAPE UNTIL THE FI-ZST
A-LARD OR B-CARD OCCURS.

IF FIELD Fl IS NOT NULL THEN THF TAPE IS MOVED INTO P05SI'i•1t:
r(I READ RECORD NUMBER Fl. IF F1 IS N,JmERIC THIS MOVEMENT P4V' R-
-ITHER BACKWARD OR FORWARD. hUT IF Fl. IS LITERAL THEN 4ACK,'!A;.'
N.JVEMENT IS NOT PERMITTED.

IF FIELD F2 IS NOT NULL THEN TAPE A IS COPIED (FROM WHEq-VC.ý'
FL LWFT ITI THROUGH RECORD NUM8ER F2,

THIS CARD HAS NO TEXT FIELOt AND NO FOLLOWING FREE TIx'
,,ARDS.

B-CARD. SFIF2,B

THE B-CARD DESIGNATES TAPE 6 AS THE ACTIVE INPUT TAPE. THIS
ULSIGNATION REMAINS IN EFFECT UNTIL THE NEXT A-CARD.

IF FIELD Fl IS NOT NULL THEN THt TAPE IS MOVED INTC POSITIk.
Tj] READ RECORD NUMBL.R Fl. IF Fi IS NUMERIC THIS MOVEMENT MAY Pt-
e-ITHER BACKWARD UR FORWAR). 3•IT IF Fl IS LITERAL THEN KACKWAkWl
".'VEMENT IS NOT PERMITTED.

IF FIELD F2 IS NOT NULL THEN TAPF I1 IS CUPIEU IFRnM WHEkF-VFI'
Fl LEFT IT) THROUGH RECORD NUMHER 1-2.

THIS CARD HAS NO TEXT FIELL), AND NO FOLLOWING FREF TEXT
CARDS.

D-CARD. SFI6F29D

THIS CARD DELETES RECORDS F1 THROUGH F2. IF F2 IS NULL THEN
THE SINGLE RECORD Fl IS DELETED. Fl SHOULD NOT AE NULL GR ASK Fro
BACKWARD MOVEMENT OF THE INPUT TAPE.
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E-CAR14 SF1*E
******,*****************€€€ ~* *********s***.*,*****.

THIS END CARD SHOULD HIE THE LAST CARD nF THE CHANGE DECK, AND
SHOULD NOT OCCUR ELSEWHERE. THE ACTIVE INPUT TAPE IS CnrIED
THROUGH RECORD NUMBER Fl AN;) THE. RUN IS TERMINATED. IF Fl IS NULL
THEN NO RECORDS ARE COPIED.

IF THIS CARD IS OMITTED FROM THE DECK THEN A COPY OF IT (WITH
FL NULL) IS AUTOMATICALLY GENERATED AFTER THE LAST CHANGE CARD HAs
BEEN TAKEN CARE OF.

F-CARD. SFIF2#F

THIS CARD SETS THE LEFT MARGIN FOR CHANGE CARDS TO FI, Tw-
RIGHT MARGIN TO F2. CHARACTERS TO THE LEFT nF F1. AND TO THE QU;HT
OF F2 ARE IGNORED. IF F1 IS ZERO (OR NULL) IT IS TAKEN AS 1. Ir

F2 IS ZERO (OR NULL) THE RIGHT MARGIN IS NOT CROPPED. BOTH F1 ANO
F2 MUST BE NUMERIC. THE MARGIN PARAMETERS ARE ASSUMED T) c',
10,0), TO USE THE FULL QECUpU, UNTIL THE FIRST F-CARD IS •'ET.
THEREAFTER, EACH. F-CARD REMAINS IN FORCE UNTIL THE NFXT F-, T-, I-
TX-CARD IS MET.

ELSEWHERE IN THIS MEMO SUCH PHRASES AS 'COLUMN ONE OF THr

CHANGE CARD', 'THE LAST NL)NBiLANK CHARACTER', ETC., APPLY TO WHAT
IS LEFT AFTER THE MARMIN ADJUSTMENT H-RE DESCRIBI-Fn.

I-CARD. SFIiTEXT

THIS CARL INSERTS INDENTED PARAGRAPHS OF FREE TEXT AFTEP
RECORD NUMBER Fl. IF F1 IS NULL THE INPUT TAPE IS NOT MOVED.

IF THE TEXT FIELD IS NOT NULL A NEW RECORD IS STARTED WITH
THE FIRST CHARACTER (IF THE TEXT IN C()LUMN 6 OF THE TAPE RECORD.

THEN FREE TEXT CARDS ARE READ IN UNTIL THE NEXT CUNTROL CARD
IS MET. A FREE TEXT CARU STARTS A NEW RECORD IWITH ITS FIRST NON-
BLANK CHARACTER PUT IN COLUMN 8 OF THE TAPE RECORD) IF ITS COLUMN
I IS BLANK. IF COLUMN I UF THE CARD IS NOT BLANK, IT IS ADDED T(i
THE CURRENT OUTPUT RECCRD, WITH STANDARD RIGHT-END TREAThENT.

J-CARD. SFL,J

THIS CARD JOINS RECORD NIUMBER Fl ANU THE RFCORD FOLLOWING IT
INTU A SINGLE RECORD. THE TFRMINAL DILLAR SIGN OF RECnRD Fi IS
REPLACEL BY A BLANK, WHICH IS IMMEDIATELY FOLLOWED BY THE CHARAC-
TER IN COLUMN B OF THE NEXT REC'IRD.

A J-CARD, IF USED, MUST FOLLOW ALL THE R- AND P-CARDS APP-
LYING TO RECORD F1 AND PRECED- ALL THOSE APPLYING TO FECORD F+I.
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K-CARD. SK,TEXT AUTO-KEY INS&iTIU'4

THIS CARD USES THE FIRST 28 CHARACTERl !IF IS TEXT AS
CURD DESIGNATOR (JUST AS Tih I-CARLO USES I-I)9 ANL[ AFTF-z •H:
CURD SO DESIGNATED INSERTS THIS NE0il RECO1RU. THE FIRST CflAI' VTt-

THE TEXT FIELD BECOMES COLUMN 8 OF THE TAPF 1FCCIRD. FLL. t"Jf
EE TEXT CARDS ARE THEN ADDED TO THE NEW REC R'l, THEIR L(A )IN,4
ANKS ARE ELIMINATED AND STANDARD RIGHT END Tilt.'%TFNT IS USED.

L-CARD. lFItL#TEXT

THIS CARD INSERTS LINE-FOR-LINE FRELI TEXT AFTER RECVRDI) NlJ)ll'aE
" IF Fl IS NULL THE INPUT TAPE IS NOT MOVED.

IF THE TEXT FIELD IS %0T NOLL THEN A RiCORD IS MADE" "ITH TIjI
RST CHARACTER (IF TEXT IN CiLL;'YN 6.

THEN FREE TEXT CARDS ARE READ IN UNJTIL THE NEXT CONTRUL (Iv'
MET, EACH FREE TFXT CAR.I BFCNI;ES A SINGLE R&'OHD WITH CCLtJ'ON I
THE CARD IN CLLUMN 8 OF THE 1APIU RFCflRD, AND STANDARD R4IGI4T-FýO-

EA rMENT,

NA-CARD. $=SYSXZN$,NA

THIS CARD NAMES INPUT TAPE A AS SYSTEM4 TAPE °SYSXZNit WHEP'

X a A OR B, SPLCIFYING ," iY'IACLIL CHANNEL.
Z x R FOR A RESERVED TAPEL,

"a U FOR A SCRATCH TAPI.
N a 4-8 FOR SYM4BOLIC UNIT.

THIS CARD DUES APPIAR, IT MUST PRECEDE ANY OTHER REFERENCr. TO)
PE A, IF THIS CARD OCES NUT APPEAR, THEN TAPE A RECEIVFS ITS
ANDARD NAME (SYSAR4) AUTGMATILALLY.

NO-CARD. $=SYSX1NJNM
*e******** *******, *****.*****~****•***•******lll****

THIS CARD NAMES INPUT TAPE g, JUST AS THE NA-CARD i•.iMES TADI
IF THIS CARD IS NOT USED, IAPE R RE.CEIVES ITS STAK,)ARD Nh'/

YSBR 5 I.
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NL-CAKD. $wSySA/ \i ,NC
* * * ** * * ** * 4 c *A** .~* * 44 4%gt"*~'*4 *****' 4'***4

THIS CARD NAMES THE OUTPUT TAPE9 JUST AS THE NA-(.AqD NA0FS
TAPE A. IF THIS CARD IS Ný)T USFo, THE tIUTPUT TAPL RF(EIVES ITS
STANDARD NAME ISYSBRb).

NT-CARD. SsSYSXZN$tNT

THIS CARD NAMES THE CHANGE TAPE (S&E T-CARU|t JUST AS THF N'A-
,;ARD NAMES THE A-TAPE. IF THIS CARD IS NUT USEI), THE CHANGE TAPE
"AECEIVES ITS STANDARU NAME {SYSARI6.

O-CARD. %FIOTEXT

THIS CARD INSERTS OVEktiA.,viING PAIRAG;RAPHS O3F FREF TEXT AFTF.
RECORD NUMBER Fl. IF Fl IS NULL THE INPUT TAPtr IS NrIT MOVED.

IF THE TEXT FIELD IS NOT NULL ITHN A NEW RECORD IS S"AQTF'l
WITH THE FIRST CHARACTER OF TEXT' IN CO2LUMN 6 OF Tt4. TAPE RECOR).

THSN FREE TEXT IS READ IN JNTTL THE NEXT CONTR[L CARD IS '!A-T,
A FREE TEXT CARD STARTS A NEW RECURO (FIRST CARD CHARACTER I-.'
COLUMN 8 OF TAPE RECORD) IF C(OLUMN L IS NCT BLANK. IF A FREE TFX'
CARD HAS COLUMN 1 BLANK THEN ALL LEADING BLANKS ARk OFLETED 6NM IT
iS ADDED TO THE CURRENT OUTPUT RECFnRD, WITH STANDARD RIGMT-FN'

rREATMENr.

P-CARL. SFltF2,F3,P

THIS CARD STARTS A Ný-4 REClkR') AFTER CHARACTER NPIJBER F2 {IF
4EC.RD NUMBER Fl AND (IF F3 IS NOT NULL) SE-TS THi INPUT LOCATIf)%
'OINTER TO CHARACTER F3.

IF F2 IS NULL THE BRFAK IS MAi)F AT THF PRt-SE-NT VALUE- OF THý
!NPUT LOCATION POINTER.

IF FI IS NULL THIS C4RD APOLIIS TO THE SAME REC.CRD AS TH-
'RECEDING CONTROL CA.U.

IF EITHER F2 ON F-3 IS LITERAL, THE INTERPRFTATION IS SIMTIA"ý

tO THAT FCR THE R-CARD.

R-CAR•D $FIF2tF3,R,7EXT

THIS CARD INSERTS ITS TEXT I-IELD (WITH SYANI)A.!' 11GHT-
TREATMENT) AFTER CHARACTEk NUMBER r2 OF EC•)R.0 NUM:IE ' AN, (I
,-3 IS NOT NULL) SETS THE INPUT L'•CATItIN PLINTUr TO Pl.

THE TEXT OF AN R-CARrI MAY 4i C,.NTIN.UE'i JN AS 'A:%! Y Ft'
.ARDS AS DESIRLU. LEADING ALAOK Alit - _ IvI'JATt.
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GHT-END TREATMENT IS t 1;0.
IP F1 ISNUI .IIS CAQJ ArPLIES T H A'. C!4'

IF F2 Is A Li IL AL THEN4 THr cmai' ii %& - 1. ii 1), I' I T T Ar
'ERIGHTMOST CIIAIACTI-Q O~F THE rI'.-0 I.:S1ANrC. 1'F TwI- qvOFlrFTh

PING FOUND TU THE RIGHT Oe THI- ('~ i~ IN;PUT L:'iATIU'J r"1N14T r.-
I F F 3 I S A L I TtRRAL h'1Ely T -HE (1:-'I, th I !-- 1 US IV. IS Ti447 1

1: LEFTMOST CHARACTER OF THL ý I kS 1 INS5T ANCI F F T H L S PI17
KING FOUND TO THF RIGHT OF (;HAPACTFP' F;).

I F EITHER F, ?OR r~ I1S L I T I-WAL A N r HI Ni.SP I KG I[S .t
iEi THE CHARACTER NUMI3ER USED IS THt. I N0 OF THE Rr C0140 (EXCLIJ1?N';
AMINAL DOLLAR SIGýN).

IF F2 IS GREATER THAN OH F-UIJAL It, TiiL NUMMIR UF (:HARACTý -; I'
E RECORD, THEN IT IS SfIr 7(, THF CHARALr`IN JUST AHUi-AiD (' It-
HiINAL DOLLAk SIGN.

S-CARL]. $FI,r2,S,TEx1

THIS CARL) SPECIFIES TH A , SIAIP1I1N, vlJTH RI-rilw) N'JIJ'r**
C 14 OCCURRENCE [IF THE S RIP li:i (, 2 I N ANJ I O.TPIJT PC CfR p I S 71
PLACEU BY THE TEXT STH ING (WJITH STANJA;i) k iGpl'T ENU TpvI-ATv.10-%N7
k TEXT MAY BE CONTINUF;O 'JN AS M'dP'v f-RU-ý Tt-Xt CARD~S AS Yf*
EASE, LEADING BLANKS ARE ELIMINATý::; A'10 S;TANUARD RIGHT FN'
EATMENT IS USED. FZ MUST BE A ON'04-VACLUIkS I IIiL

EACH SUI3SIITulifN SP&ýC If-IED SY AN S-LAk'* ýCMATNS IN L.F-FV'
TIL AN SX-CARD IS ENcflUNTIR-R..ý. -

IF MURE THAN ONE SUBSTI TUT I(N IS Ii'N I ý- Ft-(i 1 TIN EACH IS 1-4Ar~l
INITIOt IN THF U141)LR Rt.CFIVI-U# SO THAI Sil'sSTITLJTIfl4S WIT'4Iý

KEVIGUSI SUBSTITUTIUNS AKE POSS16Lr. THIS (ARI) IS DIFFE:IENT Fk(IV
ST OTHER CONTRCL CARUS TN 1IHAT IF C NLY UN(E &'AkA!FTFH FIELi) I',
VEN IT IS ASSUMEU TO ihE 1-2 INSTFAO SlF Fl.

SO-CARD. $FIF2,SfOTf'T

THIS CARD~ ALTS THE SAME AS AN S-CAWIJ, EXCi-.PT THAT THE 1irO!-
TED SUBSTITUTION I S DONE IN RFCrkfO F1 OJNLY, NOT IN THE F0LL-fl- pJ;;
CURDUS. THE SO-CARD SURST ITuTTONS ARE MAUI- PAFfRE 14FT '% A-
BISTITUTIUNS (IF ANY ARE IN lFFrFCT). THIS CARO) IS DI~FLFfON! ST
SI OTHLR CONTROL CARDS IN THAI IF nNLY ONF PAPAMFTI-P FIrvj Is
VEN IT IS ASSUMED TO BE F2 INSTI-Ao flF Fl.

SX-CARD. SF1,SX

THIS CARD CANCELS ALL ACCUMUI.ATLED SUBSTITUTIIONS SWCIFIF) liv
ECEDING S-CARDS9 EFFECTIVE WITH RECOR) NUM5UR Flo THAT IS, T!,;
3STITUTIONS WILL NOT BE MAI* IN rl AND FOJLLOWINJG QrCflRvS.
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T-CAR•., $FLtF2,T
** ******* ***gl* ** 4%ItI %fV

THIS SETS A S4iTCH T'.; o• Ji 1H) Fr't ý.ILL:KV1 . ,ANGF RrFiF , -. '
TAPE [NSIEAD OF CARL)S. L'iTIL A TX-,',AK Ic, MIT 0', THf CHANGF TVr.
TH7 FIELDS Fl AND F2 SET THF MAtHCI•S, JUST AS F:)4 AN F-CA'.fl. FV.UV
Ph-ORD ON THE CHAN GE T7APE MUST HAVE I1TS tý,IGHT 1 NI) (;tJARJi. 0V ,
DOLLAP SIGN.

TX-CARD. $FI.F?.TX
**************** ****E***41***********************iI

THIS RECORD RESETS T~i SWITCH ISET BY A T-CARD; Tn N*:SI''

kEADING CHANGE R-CClRDS Ftltll (,RUkS INSTEAD (IF TAPE. THI- FIIELIr
AND F2 SET MARGINS JUST AN I,- THE F-CARD,

U-CARU. SFIUTEXT

THIS CARD SPE'CIFIES THAT EACH OCCURRFN(.E OF THt- STV..,,G r! i1<
A CHANGE CARD (ItjHLR THAN U-CARDS) IS T] BHE REPLACED BY TI-: I"FXT

STRIN,'G (NITH SIAN'DARD RIGHT FND IRt.ATM'-LNT|, THL TEXT MAY Rý 1'nr-

TINUkO ON AS MANY FRLE TFXT CARDS AS YfOU PLEASE. L'A0I-e,' PLlKý
ARE EL IMINATED AN(} SIANbJAD .IURGHT END TRFAIMENT IS liSfr. Cl "'4IJs
8t A NUN-VACUOUS LITERAL. THESE SURSrITU1ICNS REMAIN IN )F.A
UNTIL A UX-CARU IS CNCOUNTIRErD,

If- MORE THAN GNE SUBSTITuJTIJN I1 IN Lf.FCT, THF•I FAC•i I .
AB INAITI0, IN THL GR[rER Rt-CEIVF;), SO THAI S(PiSTITUTI":.iS ' i':
(PREVIUUSl SUBSTITUTIONS ARE PdSSP1t.E.

UX-.:ARD. SUX

THIS CARD CANCELS THE EFI-tC.7 OF ALL PRECEDING, U-CARDS.

V-CARD. $V

THIS CARD PUTS THE PROGRAM IN THE SORTING MODE, Si' T;" P-"AI'

UNTIL A VX-CARD IS MET. ALL THE CARDS BFTWFEN THI" V-CA:L' ANO In "
NEXT FOLLOWING VX-CARV ARE SAID TO HE WITHIN THE SCrPE OF . V-

CARD. ALL CARDS WITHIN THE SCUPE O1F A V-CAkD MUST BF EITHER t(•r\-
I RUL CARDS wHOSE FIRST FIELD IS A PECORD NUMBER (INCLUDI.Y;" K-

CARDS) OR FREE TEXT CARDS GOJVERNED BY SUCH A C(INTR(]L CARU, PI(4-

DING THEM WITHIN THE SCOPE OF THE SAME V-CARD. IF A V-r.AFP) OrCrOL',
THEN A V'-CARD MUST OCCUk BETWEEN IT AND THE E-CARD.

EACH CARD WITHIN THE SCOPE WILL HAVF A 24-CHAQACTEI' SF.IQf-C-
KEY ASSIGNED TO IT IN THL- FOLLUWING ýNAY.

IF THE RECORD NUMBER IS NUMERIC AND NON-NOULL THI.N THF KFy
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C•NSI•TS OF ITS FIVE DiGIIS (wITH- L-A0IfJG ZHtrLS A0)FD) PA•':
THMF RIHT WITH 8LANKS.

IF THE RECORU NUMI3ER IS A LITERAL AND NO)N-VACU,"US Ti4i'. if
KEY CONSISTS OF ITS (FIRST 24-) CHARACTFHS, PANDlED CO THE .
WITH BLANKS.

IF THIS IS A K-CARD THEN THI KEY I THI FIRST 24 LHA,4A0',;t-"
OF ITS TEXT FIELD.

IF THE RECORD NUMBER IS NULL OR VACUOUS, 11K IF THIS IS A Fed,'
TEXT CARD, THEN THU KEY IS THE SAME AS THAT OF THE PR CFDING .
INITIALLY, THE KEY CONSISTS OF 24 BLANKS UNTIL THL FIPST NO,-N'uI..
RECORU NUMBER IS MET. THE LAST FflUk CHARACTERS flF THE KEY 'LC.
FOUR-DIGIT SEQUENCE NUMBER, TO ENSURE THAT CARDS WITH THE SAM. P4-

CHARACTER KEYS KEEP THEIR ORIGINAL RELATIVF ORDER.
THE CARDS ARE -NOW SORTED BY THEIR KEYS, AND THEN USED IN TH(I

uSUAL 'AY. BECAUSE OF MEMORY LIMITATIONS IT IS NUT PCSSIIkL. TO
REMEMHEI MORE THAN 300 CARDS AT A TI'. HENCE, IF A CA-'1 I,\' THi

ORIGINAL SCOPE IS PEi:CEDED BY ,ORE ThAN 300 CARDS WHICH SH, IL ) I1'
FACT FuLLOW IT, IHLN IT WILL NOT 41, PUT IN PRCPfR S:f()I,1Cr. IF
YUU ARE MAKING A LARGE NUMHER OF CHANGES IN THIS MNDE, THIRFrF'1F,
THEY SHCUi.D BE MADE I N SECTICNS Sfl THAT ALL THE (>•IfS tjrF f',-
SECTION PRECEDE ALL THE LARDS OF THF NFXr SECTION AN", NO,2 SFCTI'I.",
CONTAINS MORE THAN 300 CARDS. ALL THE SECTIONS MAY THEIN FALL IN
THE SAME SCOPE.

ONLY THE FIRST 80 CHARACTLAIS OF Tt;E CHANGE CARD, AFTFR C,.''-
PING MARGINS (SEE F-CARDs BUT fIEFORE SUqSTITUTING (SEE U-CARDlI 44f

KEPT DURING THE SORT. IF CARD INPUT IS USED, OF COJRSE, TfIS I-

Nil RESTRICTION. BUT IF TAPE INPUT {SEE T-CARD) IS k1SFD, YOU .'•IST .

MAKE SUR.k YOUR CHANGE RECORDS STAY WITHIN THIS LIMIT IF THrVy 4p

WITHIN THE SCOPE OF A V-CARD (OTHERWISE THE NOMINAL LIMIT CF 9;41

CHARACTERS APPLIES).
SINCE DIGITS COLLATE AFTER ALL OTHFR CHARACTFRS, ALL (;,)S

GOVERNED HY NON-NULL NUMERIC FIELDS WILL SORT AFTEP ALL CAPI)-,

GOVERNED BY LITERAL FIELDS NOT STARTING WITH A DECIMAL 0)1IT.1

HENCE YOU MUST KEEP YOUR WITS A4OUT YOU IF YUU I(•CLIJDE NUmE.Ir A\'

LITERAL FI-FIELDS WITHIN THE SAME SCOPE.
EVEN WITH ALL THE LIMITATIONS JUST DESCRI4ED, THIS FI-ATi•;-

LAN BE EXTREMELY USEFUL UNDER SOME CIRCUMSTANC.S, AND IS ,,":71,

BECOMING FAMILIAR WITH.

VX-CARU. SVX

THIS CARD TERMINATES THE SCOPE OF A PRE(.EDIN'(; V-CARD. I F,

MISTAKE, A VX-CARO IS ENCOUNTERED WHEN A V-CARO) IS NOT IN CFFF('
THEN THE VX-CARD IS IGNORED.
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Y-CARD. SFI,.., YqT'EXT

IN THE STANDARD EDIT PROGRAM- THIS CARD CONV-FRTS THE PARAMETP
FIELDS IUP TO 8 OlF THEM) ANO TRANSFERS CUNTRnL TH SUBROUTINF 'fly'
WITH THE $CARD' LOCATION POINTFR SET AT THE IYI. ROUTINE I)YI
NCRMALLY PRINTS AN ALARM AND TAKES THE NEXT CARD. IF YOU WANT T1
0O SOMETHING SPECIALt HOWEVER, Yf1U MAY WRITE YOUR OWN l')Y* ROUTINt
AND THUS OBTAIN AN AU HOC VERSION OF THE PROGRAM BY RrCOMPILATION.

JOB DECK SETUP.

IN ADDITION TO THE CHANGE DECK DESCRIBED hL613VE.? IT IS NrCFS-
1ARY 10 INCLUDE SYSTEM CONTROL CARDS TO ENSURE THAT THE MACHINF
CMPORTS ITSELF PROPERLY. THE J'Th DECK THEN HAS THF FGLLI1..!NM:
i M-

1. JO01 CARD.
2. TAPE ASSIGNMENT CARDS.
3. MANIPULATOR PIOGRAMo
4. EDIT PROGRAM.
5. CHANGE DECK.
THESE MAY BE Fr'LLOWED BY SUIHLICKS TO CARRY OUT ANY LATEr.

ACTICNS THAT ARE .ESIR"F-, SUCH AS, F"R EXAMPLE, THE PRINT P 0 0 A:N
AND ITS CONTROL CARUSt 'TC.

3. THE JOB CARD HAS 7-8-9 PtUNCHES IN COLUMN I1 'J,"'' I."
COLUMN 89,AND A FREE FIi-LD STARTING IN COLUMN lb CUNSISTING OF SIy
ITEMS SEPARATED BY COMMAS. NAMELY, THE JOB NUMBF-R, THE LETTEP 'r,
YOUR NAME, THE ESTIMATED TIME IN HUNDRFI.THS OF HOURS, 9qq"19,
49999ý. FOR EXAMPLE-

JOB 233,t PSMITHv20qq999q999q0499
ND ITEM CAN HE LONUER THAN SIX CHARACTERS AND NO SPACUS (.IA'

HE USED.
?o TAPE ASSIGNMENT CARDS FOR EACH TAPE TO BF USED. f:ACH cUCri

CARD HAS 7-8-9 PUNCHES IN COLUMN 1t 'ASSIGN' IN COLUMN R, *'

ICK-SYSXZNO IN COLUMN L6. AFTER LEAVING AT LEAST ONE SPACE YOIU ýAv

1HEN WRITE ANY COMMENT ABOUT THE TAPE THAT YOU WANT THE OPFRATil'
TO READ. IN THE ASSIGNMENT CODE ICKaSYSXZN' THE 'CO IS A CHA1041I
LETTER, THE OKI A TAPE NUMBER, 'X' IS EITHER A OR B, "Z' IS F-TI,'."

A OR Us AND IN' IS A SYMBULIC TAPE NUMAER. YOU SHOULD NORIALLY Ur'L
AS MANY OF THE FOLLOWING AS YOU NEED-

ASSIGN A4=SYSAR4 EDIT INPUT TAPE A (ALWAYS NEEDF"
UPDATE)

ASSIGN A8=SYSBR5 EDIT INPUr TAPE B (NEEDED IF 4-CAR") T"'
uSED1

ASSIGN A7=SYSAM'6 CHANGE TAPE (NEF [)t) IF T-CARD IS tJSFf,)
ASSIGN A5=SYSý4.ý- OUTPUT TAPE 'ALWAYS NEEDED)
IF (THER ASSIGN .''.h,.NTS ARE NECESSARY liE, IF NA-, NB-, N'-, i

NT-CARDS ARE USED), jO.SCUSS THE (JUESTICN wITH A P~r4r3RAMMFR,
3. THE MANIPULA*,:0 PROGRAM IS CALLt-:) IN FROM THE. t IHRAPY 'Av Y

CARD WITH 7-8 PL,:- iS IN CLU-4N I•, IL4RL. IN COLU'A\ P, AND 'I,,-
PACK' IN Cn2LUMN 16. i'ý-iLY-
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LBRL INPACK
4, THE EDIT PROGRAM IS SIMILAkLY CALL*?fl NA'IfLY-
LBRL EDIT
5. THE CHANGE D-CK IS AS ODSCRIfeD ABriVE IN .)(.1"AI.
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fiti P R.I a'y PI w.. I2 AM
:* ;. *v * *4( * * * : i* ' *** *ýc *;* * : , *)L . )Ix v%4 .

TI~ F ~ I P PI L)%G iRA I I S D)VS I(GNr-I TO P R I 11ýT 11- F C ON ll-N T S !DF 0i< f W-
MORE1 ;A L- T 'C TAPE F I t .S IN STANDARD) INfORMAT ION PACKAGLE F~k-MAT.
EACI! SUCH F ILE CONSISIS O)F I4ILCORDS UP TO 101000 CHARACliRS tLONG,
7 it: L AST fWCOUR BIlNL; r-LLOWEF) BY A F ILE MARK. EACH RFC()k:) CN.N-
SISTS OlF A 5-DIGIT RECOiN, NuJBR~18fi FOLLOWED BlY TWO FORMAT CO)NTROLiI
CHAPACTERS ( WHO S L USL IS DESCRIP.CD IN DETAIL BELOrW), FOL'.0vED BY
THE TEXT OF THE VECUR.-Dt FOLLOWL.U !RY A TERMINAL DOLLAR sIGNj. THIS
is, FOR EXAMPLE, THU FORMAT PRUVlFf<jý BY THE IEDITI AND ISEAR.CH'
PROGRAMS OF THE INFOURMATION PACKACU[..

THE FORJ-lAl Ll1- THF PRINTED. OUTPUT, RECORDS SELECTED FOR ORIN--
lZNG, ETC., AR f S13[C.I F-I ED JOiINTLY BlY FORM4AT PARAME-TFRS ANO T11-
FURMAT CONTROL CHAR~ACTERS IN POSITIONS b-7 OF EACH RECORO, IN TPLF
FASHION DESCRIBEIC IN\ DETAIL. BF1L).114

1 HE PRESENT li-ýMU IS AN f-XA!,PLi-- OF- TIA USE' OF: ThEr- PRINT Pli~l-
GR A~'

PARAMETER CARP'.
***4' 36 **1 41 4 44 4 ;44: * * *

THE P GR i~~1, ti E C MU ST tL1-CIA.LUWIEU 3Y A PAR ANETFk CAROU U
EACH F-ILE UN THE IAPiF IJ'P ICI*N INC LlJUIN.3 l Hvi: LAS'! FI LE ijHlr-, 11S
TO ~ti P 1IN1 %I fI0Fj L JST I Or' 0 r rI ý-*.:,A;'& F11-1 IN~ NORF THAiN
FLJPYvAT ARE N~ ~:~ " A 7AAM:%9 AR, AL-.UT T INCLUDEDI -f

EACH IFCRMiT (* ,.-,Lv AV'I 4HFCH AR h I ~1! gi CHAN'~[ fl H
VALUES F0Jý T - pj. i-t F- LL: ( O hC1 INITI' \A I
THIS *S Tr HL ~ S Ci: 11 y,, r 1. TE C~ A ,'- ;T L uN T H r fA.-.A TF VR C ::

I ID IN r-\ T I CDL U i- i ANGE-S Q. f .UIi[2, 1 r AR [1
CAW-D WILL 13E~ £LA\'( , ý3ijl MUST SI ItI L ~i i \OL,,,iut-D.

[A CtH P i RA & T r!, .: 0~,..i) I kES A FI- 1 .U 0 F \I[ V -CA:-,e C 0 L..UlS. 1H
f IFRS1 T,,-L1 OF Tri~ S*- !m.*NS O¶~A 1, 1 HE Nu"l R2OF T H-~ P: A-' 'ET V
AN D THE N& XT TL U~ k.u1 A! S V AL H S.0 J -1 Sr,, I -l-D S A ~~
ADJUST It NDI. t. E' 4: 1 Z r . E7 S N1 JS T Uý rU rHE,,. U UN CH IV ST A,ýTS I
C GL U,''N ON, AND' CN.T I .\.FS U\T I I.ý At. L 1 Hý N-CFSS5Aý .LA'Y ~KS baV

BEE-% P'L~CHF.O. THIL' ýL:ST !';F I CAPED IS LFFT BLIANK.* T h : Pill AM f-
'i~AY BF PUNChf3L; 1-i A NY 0i'JUl ;.

FCk L XA.".PL 10 S C Tc P A T\3. TU NLm U!,P 4 1n 5rý ,,2 A'2T
NU;&3ýE R 2 TO 8, t: 7'A P.A~'h "Ii t- IP-IF R~ I T 1 T, ITH F I R 5T 15 r- CIL'JM\
lNOULf) PUNCHFI)

I HE S EV ER A L C~V *llk S A- LhSIQ) SN )tý TAI 41L I~~i. h

~I N1I IlAL1. VA LULE Gf L:ACi i ISGIV Ni I~ 1,i AP~ EN I iS E '~EL AI-V1i

T H S T AtNDCA K VAL'ý(.[S fIF 1 HE AA~ r~ D' F*INE. A SI N-IL. -SPACF!
UP, i'. 'P.1 WI TI'l PP k f I S r L Y 1') 1 C H4 tUCi i',-L1-R'1 S PU F I. 1 NE Tr-HE L Ii\ h ýr)ýF T Ii-

k eC CC (LXCEPT I RU L IN ~ kU~f Zfmf2' AR; L'~ E:i w K
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THE 7094 PRINT PROU'k;,M.
PAkAN.ETER CARS.

,i~k(,ii. TmIS i5iA i)A -i-'k:KMAi L- iI'll ,wILL Hi- 0fHTAIr ,.J liY PUTTIý,, A
BLANK PARAMETER CARLU AHFAD OF "Hi PARAAMLTER CA.,I)S sEQUIRC- F', '.ANY

OTHER L!STINIGS THAT MAY 8E 0 )LSIrED. IT MAY ,F US1-D T". Y"rt '.
CHARACTER C.UNTS FOR FURTHU• CHAG(;ES USING THý FOII' I,.J4'.0'
ULS;RIHEU IN BCC-34t,

PARAMETER I (1)ol FIRST CHARACTER PRINTED,
*****w~w********* *******************************~******

THIS IS THE NUM14ER (.;F THE FIRST CHARACTER OIF THE RECORD WHICH
IS TO BE PRINTLU. IF IT IS LEFT Elb-UAL To I. THE FIRST CHARACTt-0
WILL BE PRINTED. II- IT IS sET EQUAL TO N THEN THE N-TH CHARACTEP
UF THE RECORD WILL BE THE FIRST ONE PRINTF0, THF FIRST N-I CHARA(;-
TERS BEING IGNORED.

SINCE THE TEXT FOR EACH RECORD BEGINS IN CHARACTER POSITTI']N
8, THIS PARAMETER SHUULL ;JSUALLY BE SET TO 008 FOR THE FINAL
LISTING.

PARAMt:TER 2 (011) LEFT MARGIN, FIQST LINE.

THE PRINTER LINE HAS 131 CHARACTER 0 11SIIIONS. THIS PARAMFTEL
SPE(IFIES THE CrHAýACTHw POSITION 1IN WHJC,- THr FIRST PQINTFD CHAOA-
CTFk OF EACH RICfl;ý3') -';ILL APPEAR, AND HL-NC[ SFTS THE LEFT MAP.(;!,
F-OR TH. FIRST LINE .'ir E•ACH RECORD,

PARAMETER 3 (011) I..FT 'ARGIN, DTHFR LINES.

IHIS PARAMETi'UR SH, T ý4- LEFT MARGIN F,.-R THE SECOND) ANDF ALl.
F(LLLWIN• LINES V- THI :ZW() IN THE SAMF ,.jAY THAT PARAMFTER 2
OJUS F-Ok THE FIRST LINi-.

PARAMETER 4 l110) rNIGi,1 MA,.'U'IN.

THIS PARAMETER SETS 11L. RIGHT MARGIN FOR ALL LIt.- 7F H'-
LISTING, IN THE SENSE THAI NOUTHINI; WILL BE PRINTE[.) T k' IH- I4!"HT nF
T1it CHARACTER POSITILUN INDICATh-O. (btJT SOMF LINFS 0iA'V ENr SHi;VT li-
TIIS P'OINT BECAUSE OF WURu-8w-AKS (SIF- PARAM.LTrR 7). T, IS P A14' w F.-
TLR MUST BE LESS THAN 132, ANý) Sii,,.•LUL EXCEED BOTH PARAVFT.,S :) AN!,
3 8Y AT LEAST TWENTY TO ENSUP, REASt:NAtLE RESULTS;.
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THE 70,,4 PkINT P ",7',M.
PARAM[-Tiwt CAw.!WS.

PAk AME T F 1 .

PARAl'fTER '• 01 (O ) Hil Ak,, Br IW*,:Er,, 8-CrOR0 S.

THIS PARAMETER SPECIFIES THdE NUM8E.R OF BLANK LINFS T," Pt.

INSERTEU BETWEEN THE LAST LINE OF ONE kL-CUJD AND THE FIRST LIN ' IF
THE NEXT. THE VALUE 0) CCJkRESPUNDS TO SINGLr-SPACING, THE VAl.UE
LEAVES ONE BLANK LINE, E-TC. IF THERE IS NuT R)OOM ON THE PRFSý-NT
PAGE FOR THE NUMBER OF HLANK LINFS SPECIFIED THFN A NF.W PAGE WiLL.
BE STARTED, BUT THE UNUSLD ULANK LINES WILL MIT HE CAR"RIED OVn T-7
THE TOP OF THE NEW PAGE. IN ADDITION TO ITS (ThVII1hS APPLICATIU1,,
THIS FEATURE PERMITS PRINTIN;G uF ONE RECORD PER PAGfF, IF- DkýEIRC,
BY SETIlNG THIS PARAMETER GR;ATEP THAN PARAMETER H.

PARAMETER 6 (000) BLANKS BTI1WE-N LINES.

THIS PARAMETk-:• SPECIFIES THEI ;•',5ý-P OF BLANK, L IN'ES 10 RE l.FF
BETWEEN SUCCESSIVE LINES OF THF- SAV-F RECORD. THE VALUE () CNJ '.'FS-
PONDS TO SINGLE SPACING, THi.. VALUi I L.-AVI•- NE ALANK LI., \ BI-T.F.
DATA LINES, kTC. IF THFRF IS N{T 1.OC.! O)N THF PRI-SEJIT PAGF Fý,' Thy
NUMBER OF BLANK LIN4ES SPLCIFILD THLw A NFW PAGE WILL HF STAP'TF,),
BUT THE UNUSEI) BLANK LINES WILL N..T L,[ GARPIEL) UVER TO THE T: P rTF
THE NEW PAGE.

PARAMETER 7 4000) NIGHT MARGIN ADJUSTIENT.

IF THIS PARAMEITR IS 0 THEN EACH LINE WILL END PRECISELY AT
THE SPECIFIED R It;T MARGIN PlOSITION, AS SF t 6Y PARAMETER 4, ANIJ
THE FORMAT CONTRCL CHARACTI-HS (POSITIONS 6 AN) 7 UF THE REF.)RD)
ARE IGNORED. IF IHIS PARAMETEk IS 1, THEN THE FORMAT CC'NTkJTL
CHARACTERS WILL BE OtiVYFO AND THL LINE WILL BF Ii1K-N AT A WORD r"'.

SYLLABLE DIVISION IF PUSSI:L-. THE HYPHENATION KLýJL-S RE r,;IVFN
BELOW.

IF rHIS PARAMETER IS 2, THEN THF. F0.4MAT CnNTKCL CHARACT-RS IN
POSITIONS 6 ANU 7 OF THE- RECORD WILL HE OnI:YED, BUT TH" LINE WILL
BE BROKEN PRECISELY AT THE SPECIFIED RIGHT MARGIN .ITH(JT I•PEAR!m

TO WORD DIVISIONS.

PARAMETER 8 (057) LINFS PER PA(,E.

THIS PARAMETER SETS THf M.AXIMUM NUJMBEH or PPINTFR LINFS PL.
PAGE, INCLUDING THE HEADER LINES ANJ ONE HLANK LINE f-LLL .•J;,
THEM. IF THE VALUE OF THIS PARAMETER Ii GRf AlER THAN 57? IH 7,:
PAGE BREAKS MAY NUT MATCH THE TEARING LINFS OF THI- PkINT•. nl,%PFI',
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THE 709'4 PRINT PROGRAM. 4
PARAMETER CARDS,

PARAMETER 8.

THE ACTUAL NUMBEV CF CINES PRINTED VARIES FROM PAGE TO PAGE,
iDEPENDING ON HOW THE RECORDS FALL.

PARAMETER 9 (0001 FILE CONTROL*

IF THIS PARAMETER IS 0 THEN NO FILES FOLLOWING THIS ONE WILL
BE PRINTED. AT THE END OF THIS I-ILE THE TAPE IS REWOUND AND A NEW
PARAMETER CARD IS READ IN AND THE FIRST FILE ON THE TAPE WILL 8F
TREATED ACCORDING TO THE NEW SET OF PARAMETERS. IF THIS PARAMFTER
IS Ls THE PARAMETER CARD FOR THE NEXT FILE WILL BE READ IN AND
EXECUTED WHEN THIS CURRENT FILE IS FINISHED. IF THIS PARAMETER IS
2 THE CURRENT FILE WILL BE SKIPPI-D) AND THE PARAMETER CARD FOR THE
NEXT FILE WILL BE READ IN AND EXECUTED.

PARAMETER 10 (001] LAST CHARACTER PRINTED.

THIS IS THE NUMFPERt COUNTING FROM THE END OF THE RECORD, rf

THE LAST CHARACTER TO BE PRINTED. IF THE VALUE OF THIS PARAMETER
IS I THEN THE LAST CHARACTER OF THE RECORD (ALWAYS A DOLLAR SIGN)
WILL 8E PRINTED. IF IT IS TWO THEN THE NEXT TO LAST CHARACTER
WILL BE PRINTED BUT THE LAST CHARACTEk WILL BE IGN1oRED, AND SO ON. E

SINCE THE TERMINAL DOLLAR SIGN IS NJT WANTED ON MOST FINAL
LISTINGS, THIS PARAMETER WILL USUALLY B SET TO 002 FOR SUCH
LISTINGS.

PARAMETER 11 (01-0) JUSTIFY RIGHT MARGIN.

IF PARAMETER I IS NOT 1 THEN THIS PAkAMETER IS IGNORED.
IF PARAMETER 7 IS 1 THEN LINES ARE BROKEN ACCORDING TO THE

HYPHENATION RULES SO AS NOT TO EXCEED THE RIGHT MARGIN SET RY

PARAMETER 4. IF PARAMETER 11 IS 0 THE RIGHT MARGIN WILL THEN RF
UNEVEN. IF PARAMETER 11 IS 1, HOWEVER, ADDITIONAL SPACES WILL BE
INSERTED BETWEEN THE WORDS OF THE LINE TO MAKE THE RIGHT MAPGINI
EVEN.

PARAMETER 12 (000) NEW LINE CHARACTER.
*******i********** *********************************

THIS PARAMETER HAS THE FORM OYX, AND PERMITS ANY CHARACTER X
(OTHER THAN ZERO) TO BE CHOSEN AS THE SIGNAL F-OR STARTING A NEW

LINE, AND ANY CHARACTER Y (OTHER THAN ZERO) AS THE SIGNAL To PRINT

NO MURE OF THIS RECORD. IF PARAMETER 7 IS ZERO THIS PARAMETEP IS
IGNORED. IF PARAMETER 7 IS NOT ZERO THEN THE FOLLOWING ACTIONS
TAKE PLACE FOR WHICHEVER OF X, Y ARF NUT 0'.
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THE 7094 PRINT PROGRAM.
PARAMETER CARDS.

PARAMETER 12.

AS EACH LINE IN TURN IS SELECTED FOR PRINTING, IT IS SCANNF[L
F OR THE FIRST CCCURRENCE OF TIHE CHARACTER X, IF THIS CHARACTE'
DOES NCT OCCUR, THE 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 THE 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 THE
SAME RECORD IF DESIREDt AND EACH OCCURRENCE WILL START A NEW LINE.

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

IF Y IS NOT 0, THE THE RECORD IS PRINTED ONLY UP TO (BUT NOT
INCLUDING) THE LEFTMOST INSTANCE OF THE CHARACTER Y MET IN THE
SCAN DESCRIBED ABOVE.

THIS FEATURE MAY (ONLY RF USED WITH NORMAL RECORDSt NOT WITH
HEADERS, FORMAT RECORDS, TABLE 6F CONTENTS RECORDS, ETC.

PARAMETER 14 (000) SELECTION MCrDE,

IF THIS PARAMETER IS ZERO THEN TH"f WHOLE FILE WILL BE LISTED.
IF THIS PARAMETER IS I THEN ONLY SELU.'IEL) RECORDS WILL BE LISTED,
AS SPECIFIED BY SELECTION CARDS I4MFI .ATELY FOLLOWING THE PARAMF-
TER CARD.

EACH SET OF CONSECUTIVE RE.UIO'P)S TO l[• LISTFD REQUIRES A CARD
GIVING IN COLUMNS 1-5 THE NUMBLR OF 11I1 FIRST RECORD OF THE SE-
QUENCE AND IN COLUMNS 6-10 THE NUMHER 1l1- THE LAST RECORD OF THE
SEQUENCE. THUS TO PRINT RECORDS THREE TH-ýtUJGH NINE INCLUSIVE WOULD
REQUIRE A SELECTION CARD WITH COLUMNS I-Ic; PUNCHED AS FOLLOWS-

0000300009
IF THE SEQUENCE CONSISTS OF ONLY ONE IkECORFl THEN ONLY COLUMNS

1-5 NEED TO BE PUNCHED, AND COLUMNS 6-10 MAY HE LEFT tBLANK.
AS MANY SUCH SEQUENCES AS UFSIRED MAY B•E SEI-LECTEIDt AND THFY

MAY BE IN ANY ORDER. THE SEQUENCES wILL BE LISIED ONE AFTER THE
OTHER IN THE SAME ORDER AS THEIR SELECILON CARDS, REGARDLESS nF
THEIR ORDER ON THE INPUT TAPE,

THE SET OF SELECTION CARDS MUST BE FOLLUWED BY A CARD PUNCHED
99999 IN COLUMNS 1-5 TO TERMINATE THE LISTING OF THE CURRENT FILE.

PARAMETER 15 (009) CHARACTER POSIT!ON OF LINE NUMBEP.

THIS PARAMETER SPECIFIES THE CHARACTER POSITION IN WHICH THE
LEAST SIGNIFICANT DIGIT OF THE LINE NUMBER IS TO BE PRINTED. IF
THIS PARAMETER IS SET TO ZERO, NO LINE NUMBER WILL BE PRINTFD.
THE SEQUENCE OF LINE NUMBERS IS THE SAME AS THAT USED BY THE FDIT
PROGRAM# NAMELY 0,1,..,
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THE 7094 PRINT PROGRAM. 6
PARAMETER CARDS.

PAP.A.MFTg. ]A.

PARAMETER 16 (011) LEFT MARGIN FOR HEAVINGS.
********.*********,*******, *****************•~s e,****

THIS PARAMETER SPECIFIES THE LEFT MARGIN FOR SEVERAL KINDS OF
LINES SPECIFIED BY FORMAT CUNTROL CHARACTERS IN POSITION SIX OF
THE FILE RECORD, SUCH AS PAGE HEADINGS* LINES STORED FOR TABLE OF
CONTENTSt ETC,

PARAMETER 17 (016) AUXILIARY LEFT MARGIN.

IF A NEW-LINE CHARACTER (SEE 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.

PARAMETER 18 (000) SELECTION CONTROL.

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

PARAMETER 19(000) PUNCH CONTROL.

THIS PARAMETER GOVERNS THE PUNCHING OF LINES OF TFXT ON
CARDS. IF IT IS ZERO THEN THE LINES ARE PRINTED AND NOT PUNCHED.
IF IT IS I THEN THE LINES ARE PUNCHED AND NOT PRINTED. IF IT IS 2
THEN THE LINES ARE ROTH PRINTED AND PUNCHED. THIS APPLIFS Tn TEXT

LINES ONLY - SUCH SPECIAL RECORDS AS PAGE HEADINGSt TABLF O':

CONTENTS ENTRIES, ETC., ARE ALWAYS PRINTED AND NEVER PUNCH-Dq
REGARDLESS OF THE SETTING OF THIS PARAMETER.

REMEMBER THAT A PUNCHED CARD ONLY HAS $0 CULUMNS, SO THAT TF

PARAMETER 4 IS GREATER THAN 80 THEN INFORMATION WILL RE LOST FROM
THE RIGHT END OF THE LINE.

FORMAT CONTROL CHARACTER.

THE FIRST FIVE CHARACTERS nF EACH RECORD ARE THF F.CnPD

NUMBER, CHARACTERS 6 AND 7 ARE NORMALLY LEFT BLANK.
CHARACTERS 6 AND 7 MAY BE USED FOR FORMAT CONTROL IN ANY OF

THE FOLLOWING WAYS, PROVIDING PARAMETER 7 IS A ONE. IF PARAMETER
7 IS ZERO THEN EACH RECORD IS PRINTED AS IS AND THE FnRMAT C.)ONTp1L
IS IGNORED.
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THE 7094 PRINT PROGRAM.
FORMAT CONTROL CHARACTERS.

HEADER RFcnRD.

HEADER RECORD.

THE PRINT PROGRAM WILL STORE UP TO 10 LINES OF PAGE HEADING
INFORMATION, TO BE PRINTED AT THE TOP OF EACH PAGE. THESE LINES
HAVE INDEXES IFOR PURPOSES OF THIS DISCUSSIONI O, 1, ... , 9 FROM
TOP TO BOTTOM.

EACH HEADER LINE MAY BE STORED FOR LATER USE BY MEANS OF A
RECORD WITH 'H' IN COLUMN 6 AND THE LINE INDEX I 0=O1.9... 9) 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 7 IS INTERPRETED AS ZERO.

AN ASTERISK IN COLUMN 6 STORES A NEW HEADLR LINE AND ERASES
THE FOLLOWING LINES JUST AS AN 'H' IN COLUMN 6 DOES. BUT IN ADDI-
TION, THE ASTERISK FORCES A NEW PAGE FORTHWITH ALSO.

EACH HEADER LINE IS PRINTED AS II STANDS, WITH THE CHARACTER
IN COLUMN 8 OF THE HEADER RECORD APPEARING ON THE PRINTED PAGF IN
THE POSITION SPECIFIED BY PARAMETER 16. A PRINTER LINE CAN CONTAIN
AT MOST 131 CHARACTERS, SO IF THE HEADER RECORD 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) WI;H ITS LEAST SIGNI-
FICANT DIGIT AT THE LOCATION SPECIFIED BY PARAMETER 4, IT IS USUAL
TO KEEP HEADERS SHORT ENOUGH TO FIT WITHIN THE MARGINS YOU EXPECT
TO USE.

THE STOP AND NFW LINE CHARACTERS SPECIFIED BY PARAMETER 12
ARE IGNORED IN HEADER LltqES.

THE OH' AND '* IN COLUMN 6, LIKE THE OTHER FORMAT CONTROIL
CHARACTERS, HAVE NO EFFECT IF PARAHETER 7 IS ZERO.

NEW PAGE NUMBER.

PAGES ARE USUALLY NUM9ERED CONSECUTIVELY, STARTING AT 1.
IF COLUMN 6 IS AN N AND COLUMNS 8-10 CONTAIN A THREE-DIGIT

DECIMAL NUMBER, fHEN A NEW PAGE NUMBERING SEQUENCE, BEGINNING AT
THAT NUMBER, WILL BE BEGUN AT THE TOP OF THE NEXT PAGE.

FORMAT CHANGE RECORD.

IF CHARACTER b IS AN F ANI) PARAMETER 7 IS nNF, THFN THIS
RECORD IS NOT PRINTEU, HUT RATHER IS USED TO CHANGE THE VALUES (F
Tl4E PARAMETERS. THE NEW PARAMETERS ARE SPELIFIED EXACTLY AS O)N 1
PARAMETER CARD, CHARACTER 6 OF THIS RECORD CORRESPONDING TO COLUMN
ONE OF THE PARAMETER CARD.

IF PARAMETER 7 IS ZERO AT THE TIME THIS RECORD IS READ THIN
THE FORMAT CONTROL CHARACTER IF' IS IGNORED, THE REC')R) IS
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FOR•AT CHANUE KLCORD.

PRINTED: AND PARAMETERS ARE NOT CHANGED, HENCE PARAMETER 7 CANNOT
BE CHANGED FROM ZERO BY THIS MEANS, A PARAMETER CARO BEING USED
INSTEAD*

CONTENTS RECORD

IF CHARACTER 6 IS A C AND PARAMETER 7 IS ONE, THEN THIS
RECORD IS NOT PRINTED AT THIS POINT IN THE TEXT, BUT IS STORED AS
A TAbLE OF CONTENTS ENTRY, WITH THE NUMBER OF THE CURRENT PAGE
INSERTED AT ITS RIGHT. A PLUS-ZERO CHARACTER MUST NOT BE USED IN A
CONTENTS RECORD, SINCE THIS CHARACTER IS USED IN A SPECIAL WAY OY
THE STORAGE ROUTINE. THE STOP AND NEW-LINE CHARACTERS (SEr PARAME-
TER 121 ARE IGNORED. AT MOST 130 CHARACTERS (STARTING AT CHARACTER
POSITION 8 OF THE TAPE RECORD) WILL BE STORED.

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 USEi) FOR SECOND AND FOLLOWING LINES.

EACH CONTENTS ENTRY WILL HAVE ITS LEFT MARGIN DETERMINED BY
THE VALUE OF PARAMETER 16 AT THE TIME THE ENTRY IS MET IN THý
FILE. BUT THE RIGHT MARGIN OF THE TABLE OF CONTENTS IS DETERMINED
BY THE VALUE OF PARAMETER 4 AT THE END OF THE FILE.

CONTINUATION RECORD.

IF CHARACTER 6 IS A U AND PARAMETER 7 IS ONE, THEN THIS
RECORD IS NOT PRINTEU, HUT RATHER IS STORED AS A TABLE (IF CONTENTS

ENTRY IN THE SAME F-OHMAT AS THE CONTENTS RECORD, EXCEPT THAT THE
PAGE NUMBER IS OMITTED.

THIS FEATURE MAY BE USED TU PROVIDE A TITLE FUR THE TABLE-OF-

CONTENTS PAGE AND TO PROVIDE FOR THOSE CONTENTS ENTRIES WHICH
REQUIRE MORE THAN UNE LINE.

ELIMINATION OF RECORD.

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 VARIOUS KINDS
(FOR THE USE OF OTHER PROGRAMS) WITHOUT INTERFERING WITH THF
PRINTED OUTPUT.
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SELECTION CONTRUL.

IF PARAMETER 7 IS NOT ZERO AND A RECORD HAS AN S IN COLUMN 6
AND A DIGIT IN COLUMN 7 THEN THAT OIGIT IS LCOMPARFrl WITH THE VALUE
OF PARAMETER 18. THE RECORD IS PRINTED IF THE DI(" IN COLUMN 7 IS
LESS THAN OR EQUAL TO PARAMETER 1[, OTHERWISE IT IS IGNORED.

NEW PAGE WARNING.

IF CHARACTER 6 IS A DIGIT THEN IHE ONE OR TWO DIGIT NUMBER N
Iv. CHARACTERS b-7 IS USED AS A PAGE-END WARNING. THE PRESENT

,• 'JILL START A NEW PAGE UNLESS THE PRESENT PAGE HAS ROOM FOR
AT LfAST N MORE PRINTER LINES (COUNTING THE FIRST LINE OF THIS
wF.,LfLd AS THE FIRST OF THE N LINES, AND COUNTING ANY BLANK LINES
THAI MAY BE CALLED FOR.

THIS MAY BE USED WHENEVER IT IS UNDESIRABLF (BECAUSE OF A
IALLL, PARAGRAPH HEADING, ETC.) TO BREAK A PAGE IN THE MIDDLE OF
THL N LINES INVOLVED. ALSU, IF N IS LREATER THAN PARAMETER 81

THIS FEATURE PERMITS FORCING A NEW PAGE WITHOUT CHANGING THE PAGE
ý-EADI NGS.

USE SECOND LINE MARGIN.

IF CHARACTER 6 IS AN L THEN THE FIRST LINE OF THIS RECnpj IS
STARTED AT THE LEFT MARGIN SPECIFIED HY PARAMETFR 3 INSTEAO OF
THAT SET BY PARAMETER 2. THE OTHER LINES OF THE RLC(I.RD, IF ANY,

WILL BE SET BY PARAMETER 3, AS USUAL.
THIS IS CONVENIENT WHEN SINGLE LINES ARE DISPLAYED IN RUNNING

TEXT, ANU THE LINE FOLLOWING THE DISPLAYED LINE IS TO BE TRFATED
LIKE AN INTERNAL LINE OF THE PARAGRAPH.

NON-PRINTING CHARACTER.

THE SEMICOLON, PUNCHED 11-6-8 ON A CARD, IS A NON-PRINTING
CHARACTER WHICH CAN 6E USED IN SEVE-RAL WAYS.

FOR EXAMPLFt IF A BLANK LINE IS DESIRED BETWEEN TW!! RECOQ05S

WHEN PARAMETER i IS SET TO ZERU, ONE MAY OF COURSE CHANGF PAPAME-

TER 5 TO I BY A FORMAT CHANGE RECORD AND THEN CHANGE IT RACK

LATER. BUT IT IS EASIER TO INSERT A RECORD CONTAINING ONLY A
SEMICOLON IN COLUMN 8, SINCE SUCH A RECORD PRINTS A BLANK LINE.

ALSO, IF THE RIGHT MARGIN IS BEING JUSTIFIFO (PARAMETER II
EQUAL TO 1) AND YOU WANT TO AVOID THE INSFRTION ,F JUSTIFYINr,
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ES AT ANY POINT IN THE LINF, YOU MAY USE A SýMICOLCN INSTFAr
SPACE AT THAT POINT.
IF THE TEXT OF A RECORD ENDS WITH A DOLLAR SIGN, THIS DOLLAR
MAY BE FOLLOWED WITH A SEMICOLON TO PREVENT CONFUSING IT WITH
TERMINAL DOLLAR SIGN INSERTED AUTaMATICALLY BY THE EDIT PRO-

HYPHENATION RULES.

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

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

RULE 2. THE PART-WORD CARRIED OVER TO THE NEXT LINE MUST
CONTAIN AT LEAST ONE VOWEL OTHER THAN A FINAL E OR THE
WORD ENDINGS -ES, -ED,

RULE 3. THE PART-WORD CARRIED FlVER TO THE NEXT LINE NEVFP
BEGINS WITH A VOWEL.

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

RULE 5. THE LINE BREAK NEVER OCCURS BETWEEN THE TWO LETTERS
OF THE FOLLOWING SPECIAL PAIRS- CH, GH, PH, SH, TH, WH,
OM, VOWEL + N, VOWEL + Rv BR, CRt DR, FR, GR, PR, TR, WR.

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
ýD INVOLVED TO FORCE THE BREAK WHERE YOU WANT IT.

TAPE DESIGNATION

THE PRINT PROGRAM EXPECTS ITS INPUT TAPE FILE TO BE UN--
ICKED ON SYSTEM TAPE UNIT SYSBR6. IF THIS IS NOT WHAT YOU IN-
4O, THEN THE PARAMETER CARDS SHOULD BE PRECEDED BY A TAPE DESIG-
TION CARD WITH THE CORRECT SYSTEM NAME SYSXZN IN COLUMNS t-6 FnR

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

USAGE OF THE SYSTEM

IN GENERAL, ONE OF THE MAIN PROBLEMS ASSOCIATED WITH USING
IMPUTERS, ESPECIALLY ON A LARGE SCALE AS AT OUR INSTALLATION, IS
4E TIME LAPSE BETWEEN SUBMITTING A JOB TO BE RUN AND RECEIVING
4E RESULTS. THUS, IT IS DESIRABLE TO DO AS MUCH DURING ONE ACCESS



C (corntinued)

THE 7094 PRINT PROGRAM Ii
USAGE OF THE SYST'-';.

TO THE COMPUTER AS r)OSit•LE. TO A(.COMPLISH THIS END, THE INFORMA-
TION PACKAGE I IPSI I % OES!NnI. cn TWAT ^KV rY0 Ass nc tue nOC'-Am'S

BiLONGING TO IT MAY BE RUN DURING ONE TIME ON THE COMPUTER, IN ANY
ORDER DETERMINED BY THE USER AND AS MANY TIMES AS NEEDED.

IT IS IMPORTANT THAT THE USER BE FAMILIAR WITH THE GENERAL
DECK SETUP FOR IPS AND UNDERSTAND THE NECESSARY CONTROL CARDS FOR
THE SYSTEM. A MORE GENERAL DISCUSSION WILL BE FOUND IN BCC-3519
WHICH DESCRIBES THE INFORMATION PACKAGE IOF WHICH THE PRINT PRO-
GRAM IS ONLY ONE PIECE) AS A UNIT.

FIRST IT IS NECESSARY TO IDENTIFY YOURSELF TO THE SYSTEM AND
PROVIDE CERTAIN BOOKEEPING INFORMATION. THIS IS ACCOMPLISHED WITH
THE $JOB@ CARD PUNCHED AS FOLLOWS.

COL. 1 - THE PUNCHES 7,8,9
COLS. 8-10 - THE WORD 'JOBI
COLS. 16- - Jfil NUMBERP,YOUR NAME,ESTIMATED TIME IN HUN-

DREDTHS OF HOURS,999999,99q999

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
(FOR EACH TAPE USED) AS FOLLOWS

COL. I - THE PUNCHES 7,0,9
COLS. 8-313 - THE WORD 'ASSIGN'
COLS, 16-24 - THIC STRING 'CK=SYSXZNI WHlERE CK IS THE PHYSICAL

UNIT TO BE USED AND SYSXZN IS THE SYMBOLIC NAME
REFERENCED 8Y THE PROGRAM.

COLS. 26- - COMMENTS TO THE OPERATOR SUCH AS TAPE TO MOUNT.

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

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

COL. I - THE PUNCHES 7,8
COLS. 8-11 - THE WORD 'LBRLI
COLS. i6-21 - THE WJORD 'INPACK' (FOR INFORMATION PACKAGE)

THE SUB-PROGRAMS, EDIT AND PR!NT, ARE EACH OflRTAINFr) RY f
SINGLE ILBRL' CARD. NAMELY,

COL. 1 - THE PUNCHES 7,8
COLS. 8-11 - THE WORD 'LRRL'
COLS. 16- - THE WORD 'EDIT' OR 'PRINT' DEPENDING ("N THF

PROGRAM NEEDED.

FOLLOWING THIS CARD MUST BE THE CARD DECK SPECIFYING INP(sTc
FOR THAT PROGRAM.

ASSUME, FOR EXAMPLE, THAT YOU WANT TO PRINT A FILE fJF RLCC.WK
RECURDS FkUM TAPE NUMBER 100i UN THE USUAL PHYSICAL UNIT A5, L41T'4
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THE USUAL DESIGNATION SYSBR6. ASSUME FURTHER THAT THE FILE CflN-
TA!I... I-c .n-U ,=10MAT ,rPZnS, ,ECT. FOR PARA~nETERk 7t WHICH MUST

BE SET TO 001 BY A PARAMETER CARD* ASSUME THAT YOUR NAME iS 'DDEt
AND YOUR JOB NUMBER IS 1023.

THEN THE FOLLOWING DECK SETUP WOULD BE REQUIRED.

789 JOB 1023,PlDOEv209€999999,9999q9
780, ASSIGN A5-SYSBR6 TAPE NO, 100 IS INPUT
78 LBRL INPACK CALL INFORMATION PACKAGE
78 LBRL PRINT CALL PRINT PROGRAM
-SYSBR6 TAPE DESIGNATION
07001 PARAMETER CARD
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